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Organisation of This Volume

The RASS-S User manual is a complete user manual describing how to use the
hardware and software of the RASS-S Radar Analysis Support System.
The RASS-S User manual is divided into seven volumes:
Volume 1 Introduction/Technical Specifications
Volume 2 Antenna Diagram Measurements
Volume 3 Reply Recording & Analysis
Volume 4 Data Recording & Analysis (PTE)
Volume 5 Radar Environment Simulation & Target Injection (PTE)
Volume 6 RF Test Set & Special Tools
Volume 7 Transmitter Test Tool (PTE)
This volume you are now in is:
Volume 4 Data Recording & Analysis

= Chapter | Gives a short introduction on the Data Recording & Analysis in general.

= Chapter Il Introduces the Radar Data Recorder (RDR 184), used for the recording of the
serial radar data outputs.

= Chapter llI Introduces the software available for the analysis of the serial radar data
outputs.

e Chapter IV Introduces the Extended Data Recorder (RDR 339), used for the recording of the
high speed LAP B/X25 serial radar data (ASTERIX) outputs.

e Chapter V. Describes the analysis of LAP B/X25/ASTERIX

e Chapter VI  Describes the Pd and Accuracy Tool (PTE P2) .

e Chapter VII  Describes the PTE P1 to PTE P4 format convertion tool.

= Chapter VIII Describes the PTE export tools.

e Chapter IX  Describes the DLF Analysis tools (= PTE P2B2).

e Chapter X Describes the SCF Analysis tools (= PTE P5).

= Chapter XI  Describes the LAN UDP_IP recording tools.

RUM4 RASS-S Info v4.4.2 / 25-07-02
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Disclaimer Notice

Information rendered by PDP , RASS-S , SASS-Se and PTE is believed to
be accurate and reliable. On no account, Intersoft Electronics will be liable
for direct, indirect, special, incidental or consequential damages resulting
from any defect or malfunction. Intersoft disclaims any responsibility for
its usage.

Copyright

This RASS-S4 manual and the hard- and software described in it have
been developed and copyrighted by Intersoft Electronics and are licensed
to you on a non-transferable basis. Under the copyright laws, this manual
and/or the software may not be copied, in whole or part, except to make a
backup copy of the software.

© Copyright 1992-2002 Intersoft Electronics. All rights reserved.

Intersoft Electronics
Lammerdries 27

B-2250 Olen

Belgium

Tel.: (+32) 14 / 23.18.11
Fax.: (+32) 14 / 23.19.44
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Trademarks of other corporations

The following trademarks have been mentioned in this manual and are
credited to their respective corporations.

Apple, the Apple logo, Macintosh and Finder are registered trademarks
of Apple Computer, Inc.
LabVIEW is a registered trademark of National Instruments.

Technical Support

It may occur that even after you have patiently read the manual and
experimented accordingly, you still have problems in figuring out what
exactly is happening.

If you are having problems, it is recommended to carefully read the
manual. In case you would not find the appropriate answers to your
questions, or if you would still be in need of assistance, do not hesitate to
contact us on the following address :

Intersoft Electronics
Lammerdries 27
B-2250 Olen
Belgium

Phone : (+32)14 / 23.18.11
Fax: (+32)14 /7 23.19.44
E-mail: PTE. support@intersoft-electronics.com
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Chapter | : Introduction
1.0. Radar Data Recording and Analysis

The final stage in the radar chain is the data processing and the corresponding data
transmission elements: data lines, modems, telephone or dedicated data lines. The
Radar Data Recorder (RDR 184) can be used to evaluate all these elements. This
equipment records, without interfering the transmission, the digital data coming from
any synchronous or asynchronous data line (regardless of the transmission protocol) to its
hard disk in a raw format. This means that not a single bit (or data corrupting spikes) is
lost. The Radar Data Recorder can operate in an operational radar environment.

Special software tools are used to evaluate the signal’s quality in a first stage. After
quality evaluation, the data is decoded to check the protocol . If the data quality and
protocol are correct, a data recording can be made for a prolonged period of time. This
recording can then be decoded into a suitable data format for further evaluation: this can
be the RASS-C compatible DCP-MUX format, a time-code enhanced DCP-MUX format or
the RASS-S data format (LabVIEW oriented). These software tool are discussed in
chapter Il of this volume: RASS-S4 User Manual Volume 4, Chapter Il: Radar Data
Recording.

After converting the raw recorded data to the RASS-S format , it can be used by several
programs for analysis. This can be done by inventory analysis,statistical analysis or Pd
calculation. Corresponding to each analysis one or more tools are used. These software
tools are discussed in chapter Il of this volume: RASS-S4 User Manual Volume 4,
Chapter Il1I: Radar Data Analysis.

The Extended Data Recorder (RDR 339) is developed to support the high speed LAP
B/ X25 serial communication protocols used to transport the radar data over a wide area
network. More details about this hardware and the corresponding software tools can be
found in chapter IV of this volume: RASS-S4 User Manual Volume 4, Chapter 1V: Serial
communication on LAP B/X25.

Finaly, a third way of recording was added to SASS-S , namely the LAN recording. An
ECP was raised on SASS-S allowing the recording of UDP-IP protocol data sent over a
LAN . Version 4.4.0 includes this functionality for ASTERIX and DDE on UDP_IP.
Specifications were provided by AENA.

2.0. Radar Data Recording Hardware

2.1. Radar Data Recorder (RDR 184)

The RDR 184 equipment includes the following hardware:
- Radar Data Recorder (RDR184)
- Power supply cable
- Portable workstation with power supply
- SCSI connection cable
- Interface kit containing:
- 1x 2 m 37 p shielded cable for connection box
-4 x 3m 25 p flat cable for data connections
- data recorder connection box
[- Custom made connection cables] (option)
[- breakout boxes for custom adaptation of connectors] (option)
-1Gb /2 Gb lomega JAZZ drive cartridges
- Aluminium packing case

o
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2.2. Extended Data Recorder (RDR 339)
The RDR 339 equipment includes the following hardware:

-Extended Data Recorder (RDR 339)
-Power supply cable
-Portable workstation with power supply
-SCSI connection cable
-Interface Kit containing:
6 DB25 connection cables
1 DB15HD to DB15HD RVI connection cable
[-Custom made connection cables]
[-breakout boxes for custom adaptation of connectors]
-Internal 9 or 36 Gb SCSI harddisk
-Aluminium case

EDR (RDR 339) back panel view.

RUM4 Ch | Introduction v4.4.4 / 14-02-2003 Volume 4
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3.0. Software tools and related files

3.1. Radar Data Recording
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For more detailed information about the recording tools, consult the RASS-S4 User
Manual Volume 4, Chapter Il Radar Data Recording.

o
RUM4 Ch | Introduction v4.4.4 / 14-02-2003 m - - o . )
= Sy el gl gl <o _Volume 4




RASS-S User Manud Chapter | : Introduction -1.4-

3.2. Radar Data Analysing
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For more detailed information about the analysing tools, consult the RASS-S4 User
Manual Volume 4, Chapter Il Radar Data Analysing.
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Chapter Il: Radar Data Recording

1.0. Introduction

The final stage in the radar chain is the data processor and the corresponding data
transmission elements: data lines, modems, telephone or dedicated data lines. The
Radar Data Recorder (RDR) can be used to evaluate all these elements. This equipment
records the digital data coming from any synchronous or asynchronous data line
(regardless of the transmission protocol) to its hard disk in a raw format, meaning not a
single bit (or data corrupting spikes) is lost.

Special software is used to evaluate the signal’s quality in a first stage. After quality
evaluation, the data is decoded to check the protocol . If the data quality and protocol
are correct, a data recording can be made for a prolonged period of time. This recording
can then be decoded into a suitable data format for further evaluation: this can be the
RASS-C compatible DCP-MUX format, a time-code enhanced DCP-MUX format or the
RASS-S data format (LabVIEW oriented).

A final stage in the testing is the data analysis. This stage is discussed in the next
chapter: Chapter 11l Radar Data Analysis.

2.0. Radar Data Recorder Hardware Requirements

The data recording measurement equipment includes the following hardware:

-Radar Data Recorder
-Power supply cable
-Portable workstation with power supply
-SCSI connection cable
-Interface kit containing:
-metal & plastic case
-1 x 2 m 37 p flat cable for connection box
-4 x 3 m 25 p flat cable for data connections
-data recorder connection box
[-Custom made connection cables]
[-breakout boxes for custom adaptation of connectors]
-Aluminium case

RUM4 Ch Il RDR Recording v4.3.1 / 15-03-01
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3.0. Data Recorder Connections

The radar data recorder has six data inputs, from which two are dedicated to network
communications and asynchronous lines and four are reserved for synchronous data
recording. The data can be fed to the recorder either by using the two front panel
connectors, which contain both an asynchronous and a synchronous channel or by using the
data recorder connection box. The last option is preferable because it allows for remote
access of the data lines (using a longer cable) and the data- and clock lines can be checked
using LEDs.

For the moment there are two RDR hardware configurations in use: the previous version
which uses the breakout box and the flat cables and the new version with the RDR
interface module and the RS232 probe modules. Please consult the paragraphs
corresponding to your RDR hardware configuration.
1. RDR hardware configuration with breakout box.

The following picture shows a typical setup for data recording of two channels.

B a
Ch1-2 Ch3-4 Radar Data Recorder

1 Gb Removable Hard disk

37p flat
cable
EE Radar data Tx rack
N — db25
 — 25p flat db25
6 L cable

The data recorder’s clock and data inputs are wired from db25 connectors, common for most
serial communications. The recorder only uses the clock and data line for data
acquisition, so no special handshake lines are required. If such lines were needed to be
recorded along with the data and clock, a second and/or third channel might be used for
this purpose.

.

Aintersofelection)co il
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The previous figure shows the connections of the dB 37 connector on the back panel of the
data recorder. As can be seen from this schematic, all input lines have their own ground
line used for screening and have a representative output line. In fact, the recorder can also
be used to play back data previously recorded.

From this db37 connector, the lines are split in the interface box into 6 input channels.
Depending on the setting of the switches, Data is read from pin 2 or 3 and clock is taken
from pin 15 or 17.

1:Gnd 14:NC

2:Data In (DTE) 15:Clock in (DTE)
3:Data In (DCE) 15:NC

4: NC 17:Clock in(DCE)
5:NC 18:NC

6:NC 19:NC

7:Gnd 20:NC

8:NC 21:NC

9:NC 22:NC

10:NC 23:NC

11:NC 24:NC

12:NC 25:NC

13:NC

Any input channel receives its data from pin 2 or 3 (Rxd or Txd) and its clock from pin 15
or 17 (RxC or TxC) on the db25 connector. The selection between the two depends on the
setting of the switches on the connection box front panel. If data or clock does not show on
either of these pins, use a breakout box for rewiring the connection and pass on this
connection to Intersoft Electronics. We will supply you with a suitable transition cable for

RUM4 Ch Il RDR Recording v4.3.1 / 15-03-01
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this station.

It is important to know that the data recorder has six input channels, from which two are
dedicated to a Serial Communication Controller (SCC) for asynchronous or network
communications.

The other four channels are directly connected to the input of a Digital Signal Processor
(DSP), which will handle all synchronous data manipulation and recording.

Channel 1 and 3 are the SCC channels and Channel 2,4,5 and 6 are the DSP channels. So
any synchronous data lines should be connected to one of these 4 lines.

Channels 1 through 4 are also fed to the front panel of the data recorder for network
functions. The following table shows the connections for these connectors.

1:Gnd 14:Data out Ch 2 1:Gnd 14:Data out Ch 4
2:Data Out Ch1 15:Clock out Chl 2:Data Out Ch3 15:Clock out Ch3
3:Data In Chl  16:pata in Ch2 3:Data In Ch3  16:pata in Ch4
4:NC 17:Clock in Ch1 4:NC 17:Clock in Ch3
5:NC 18:NC 5:NC 18:NC

6:NC 19:NC 6:NC 19:NC

7:Gnd 20:NC 7:Gnd 20:NC

8:NC 21:NC 8:NC 21:NC

9:.Clock in Ch2  99.NC 9:Clock in Ch4  99-NC

10:NC 23:NC 10:NC 23:NC

11:NC 24:NC 11:NC 24:NC

12:Clock out Ch255:-NC 12:Clock out Ch4ss-NC

13:NC 13:NC

The input levels of the recorder are defined as in the RS 232 standards:
logical 0: +3to +20V
logical1: 0 to-20V

After wiring up all the equipment as shown in the diagram, switch on the power of your
recorder and watch the LEDs on the connection box. The data line should flicker slightly
and the clock line should illuminate continuously.

If this is not the case, set the corresponding switch in the other position and check again.
If there is still no activity on the lines, use a breakout box or oscilloscope along with
detailed schematics of the communication device to locate the correct lines containing
the clock and data.

2. RDR hardware configuration with RDR interface module and RS232 probe module.

Attache the RDR interface module to the db37 (busl) connector located on the back side of
the RDR.

This RDR interface module distributes the db37 pin layout of the RDR towards 6 RJ45
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The previous figure shows the connections of the dB 37 connector on the back panel of the
data recorder. As can be seen from this schematic, all input lines have their own ground
line used for screening and have a representative output line. In fact, the recorder can also
be used to play back data previously recorded.

Using the RJ45 cables the RDR interface module can be attached to the RS232 probe
modules which in their turn can be inserted in radar data transmission circuit. The RS232
probe modules are buffered and do not load the communication lines.

Depending on the setting of the switches, Data is read from pin 2 or 3 and clock is taken
from pin 17 or 24.
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1: Gnd 14:NC

2:Data In (DTE) 15-NC

3:Data In (DCE) 16:NC

4: NC 17:Clock in(DCE)
5:NC 18:NC

6:NC 19:NC

7:Gnd 20:NC

8:NC 21:NC

9:NC 22:NC

10:NC 23:NC

11:NC 24:Clock in (DTE)
12:NC 25:NC

13:NC

Any input channel receives its data from pin 2 or 3 (Rxd or Txd) and its clock from pin 17
or 24 (RxC or TxC) on the db25 connector. The selection between the two depends on the
setting of the switches on the RS232 probe module. If data or clock does not show on
either of these pins, use the adjustable db25 connectors delivered with the RDR for
rewiring the connection and pass on this connection to Intersoft Electronics. We will
supply you with a suitable transition cable for this station.

It is important to know that the data recorder has six input channels, from which two are
dedicated to a Serial Communication Controller (SCC) for asynchronous or network
communications.

The other four channels are directly connected to the input of a Digital Signal Processor
(DSP), which will handle all synchronous data manipulation and recording. Channel 1
and 3 are the SCC channels and Channel 2,4,5 and 6 are the DSP channels. So any
synchronous data lines should be connected to one of these 4 lines.

Channels 1 through 4 are also fed to the front panel of the data recorder for network
functions. The following table shows the connections for these connectors.
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1:Gnd 14:Data out Ch 2 1:Gnd 14:Data out Ch 4
2:Data Out Ch1 15:Clock out Chl 2:Data Out Ch3 15:Clock out Ch3
8:Data In Chl  16:pata in Ch2 3:Data In Ch3  16:pata in Ch4
4:NC 17:Clock in Ch1 4:NC 17:Clock in Ch3
5:NC 18:NC 5:NC 18:NC

6:NC 19:NC 6:NC 19:NC

7:Gnd 20:NC 7:Gnd 20:NC

8:NC 21:NC 8:NC 21:NC

9:.Clock in Ch2  99:NC 9:Clock in Ch4  99-NC

10:NC 23:NC 10:NC 23:NC

11:NC 24:NC 11:NC 24:NC

12:Clock out Ch255-NC 12:Clock out Ch4ss-NC

13:NC 13:NC

The input levels of the recorder are defined as in the RS 232 standards:
logical 0: +3to +20V
logical1: 0 to-20V

After wiring up all the equipment as shown in the diagram, switch on the power of your
recorder and watch the LEDs on the connection box. The data line should flicker slightly
and the clock line should illuminate continuously.

If this is not the case, set the corresponding switch in the other position and check again.
If there is still no activity on the lines, use a breakout box or oscilloscope along with
detailed schematics of the communication device to locate the correct lines containing
the clock and data.
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4.0. Making a Recording: CheckKlist

4.1. Procedure

The radar data recording will be set up in several discrete steps:

a) Hardware connections

b) Analysis of signal quality

c) Start of serial recording

d) Converting data into a convenient format

Corresponding to each step one or more tools ( virtual instruments) will be used :

a) & b) Data Analyser.vi : This tool analyses the data signals using an oscilloscope type
of display.

c) Serial recorder.vi : This tool controls the serial recording.

d)_Convert.vi : This program converts data recorder data into a DCP MUX or RASS-S
format.

4.2. Checking the Data: Data Analyser

After connecting all signals according to the specifications given above, it is time to load
the Data Analyser.vi program from the radar toolbox.

D = RDR Data Analyser.vi ———————————————————————————————————— E
[o](=] [¢]
Signal Analys=is r Infa
HD Size 1045524 | [Kb]
HD Pasition kb1
rCHE — Fun time | 00:00:04 .18
clock (@ RDR Status
Data (T} RDR OK
RDR serial MNr
RDR_OE/01 /036
FEHS ——
Closk O HD Usage
1 1 1 [ 1
pata 0 25 S0 75 100
r Forrmat Analysis ——0e———
CCH4 —— Channel Channel 2 b
cok @
s 1) ) (=] [
0103 0200 0OSE0 02001 [ |
“CHZ — 0ZED 0100 24FE CS04 [
Clack O 0201 ADD1 DFZE 3ZED
e 03F0 BAOF 4508 ACO4
Dat O O2CC A240 OACO 24F32
ata FOOD §303 GAOZ S3E4
0.000 0.010 0.020 0.0Z0 0.040 0.050 0.0
]]E 5.uy gl: E g tirne [=] -
gzl @ Cooooos | u

This tool has three functions:
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-Record serial data in “event- mode”

-Show this data in “scope-" display

-Convert this data into readable hex data ( stripping sync chars, parity bits etc... ) for
early data checking.

The tool uses the “event mode” for data logging. Event mode is a very crude way to record
data, but it has the advantage of showing all glitches and spikes which might occur in
the data stream.

on || .

Data
AAA A AAd 4 4

events

In event mode, the digital signal processor detects all rising or falling edges on any of the
eight ( 4 data and 4 clock) lines and declares this edge as an “event”. This event is
written to disk, along with the exact timing information. The edges are sampled with
5us interval. For a single 9600 baud line this will result in £19200 events/s. Multiple lines
will increase this number depending on the synchronisation of the different clocks.
Maximum 4 unsynchronised lines will result in a data rate of £80000 events/s, which
corresponds to 320 Kb/s ( one event is 4 bytes) . This high data rate will prevent this type
of data logging to be used for large recordings, but it is very suitable for line quality
detection.

1. Load the Data Analyser.vi program from the RASS-S toolbox.

RDR Data analyser
RDRE BEit recorder

RDF Conwvert Bit Recording
EDR Feplay data

2. Now insert a blank disk in the data recorder. BEWARE! This disk will be overwritten,
so every data present on it will be lost!

3. Start the program using the start arrow in the top-left corner of the window.

Two indicators will tell you if the RDR hardware is working properly. The first one
displays the RDR status, which should read “RDR OK?”, the second one displays the
RDR serial number.

RDR Status

| RDR OK |
RDR =erial Nr

| ROR_DE/D1/0ZE |

4. Click the Record E\ button. The slider will show the progress of the logging in % of
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the total disk space. The total disk space is shown in an indicator, along with an
indicator showing the recorded data volume in Kb. The time elapsed since the beginning
of the recording is also shown

Mo U HL Size | 1045524 | [Kb]
zage s

[ | HD» Position [Kb]
] ] ] I ] ; A -

@ o= =0 75 100 Fun tirne | 000004 .12

While recording, the yellow (data) and green (clock) LED indicators next to the graph on
the window will flicker indicating data is being detected. If this is not the case, check
the data connections.

5. Press the Halt E’ button next to the record button to stop the recording.

6. Now recording is halted and the data can be examined in a first pass. Use the slider
below the graph to step through the recorded data.

Signal Analysis

rCH&

Clock (g
Data O

rCHI

Clock (g
Data O

- CH 4

Clack (g
osts O | FABRIINAAE T AU

CHZ
Clock {0

Data 0

1 1 1 1 1 1 1
0.000 0.010 0.0z0 0.030 0.040 0.050 0.0&

1,
sy

@II Cursor |E| I 13 time [z]
Bo Comms ] ) [0l g

7. The window will now show the recorded data in a scope-type of display. In the
example given above, channel 2 was connected to the recorder. The glitches present on
channel 4 are normal: The data recorder’s input is high impedance.

Use the zoom tool to examine clock and data in detail. This can be done by positioning the
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mouse-pointer on the zoom area, clicking and selecting the horizontal zoom function from
the pop-up menu.

s g [P
rsiesy

R
Undo KN

The mouse pointer now changes to a zoom tool which can be used for zoom functions in the
scope-graph. Position the tool on the graph and click. While holding the mouse, drag
the mouse to the side and release the button. The graph will zoom in automatically. Try
out the other zoom functions in the pallet if you have never used it.

Use the clear @ button on the graph palette to empty the display. Use the cursor
display to examine the timing of the signals in detail.

Cursor |E|
0.01654465

The scope graph will show a portion of data which contains 2500 events. Every time the
slider is moved, a new portion is read and displayed. The time scale will increment
automatically. Make sure that the data line quality is ok:

Check for spikes on clock and data lines, bouncing, irregular periods in clock or data
signals, data changes unsynchronised to the clock etc...

8. After this, try to decode the data using the data decode function. To do this, first select
a channel:

+ Channel 2
Channel 4
Channel 3
Channel &

Next select a format. Select between Eurocontrol, Asterix, Aircat 500, RDIF, CD , etc...

Eurocontrol

AIRCATSO0D
 Asterix

RDIF

CD

ALENIA

AUSTRO

Ericsson SRT

Ericsson 200

BHMIL

Hughes

SYE

TOSHIE A

Now press the play E button. An alphanumeric display will show the decoded Hex
data. The event data is read in blocks of 25000 events, so data may differ in length. Each

time a valid data block is found, it is displayed. Use the pause E button and step E’
button to step through the recorded data.
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(> ][m][w][w]

0103 0200 OSEQ 0Z201
0ZEQ 0100 24FE C304 ]
0201 AOO1 DFZE 3ZE0
03F0 BAOF 430E ACO4
DSCC AS40 OACO 24F3
FooOD 5303 SA0S S3E4

The data conversion here is only done for first checking up of the signals. As was already
said before, the event mode consumes too much disk space for permanent logging.

9. Click the stop @ button to end the program and close the window.

4.3. Replaying the Data: Replaying.vi

The recorded data (event mode or serial mode) can be replayed using the replaying tool:
load this tool from the Radar toolbox.

RDR Crata analyser
REDE Bit recorder
RDRE Convert Bit Recordin

The tool in now loaded.

Baud rate

Frogress

Hostop [ 0 |kb | | Run time | 02:00-00.00

[0 =——— Replavingyi —H0 B
BEAE
I:{}I{Eﬂ E@i ] I | Spt Application Font 1
+
(] [«]
cSouree — Info
El Event recarding HD Size u] Kb
D Serial recording
HL* Pas a 4]
Hostart] 0 | Kb

Channel: = wil|]

ROR Status Serial Nr

Click the run button to start the
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are displayed.

RO Status Serial Nr
Radar Cata Recorder FOUND 08/01 /036

There are two operation modes for this tool: Event recording replay and serial recording
replay. For event recording replay choose “event recording” as source.

!:l Event recording
D Serial recording

E nter a pack in the RDR containing the event recording. Now enter the start and stop
position of the portion to be replayed.

Hb start[ 0 Kb
HD stop (1045524 | kb

Next click the start E button to start the replaying of the recorded event data. The
data will be replayed like it was recorded including spikes and glitches on all lines. The
data can be found on the bus 1 output pins (see above), NOT on the radar data recorder

interface box. Click the stop E button to halt the replaying.

The info panel will display information about the replay like current hard disk position
and elapsed time since the beginning of the replay.

~ Infao
HD Size | 1043524 | Kb

HD Pos [29496729| Kb

Fun tirme | 0000 :00.00

Progress

For event recording replay choose “event recording” as source.

O Event recording
!:l Serial recording

Any serial recording previously made can be transferred to the pack in the RDR by

clicking the copy button. You can browse for the file and copy it onto the pack.
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=—————Ffile Didlog —————————=

[ RAW RDR %] | DirkHD % |

e Eject I
O at

O AZ2raw

0 A3raw

O bl.raw

O b2raw

O b3raw

O errorl.raw
[ error2.raw

Please specify the filename for the raw

datarecording image file

[ View All B

EIE1395

Transfering Data To RDRE...

= |

CurrentlIl [kE]
C |
Size |I| [kE]

Next select the channel and the baud rate to be replayed. Unlike the event replay, the
serial replay can replay a specific channel with a arbitrary baud rate.

Baud rate| 9800 W
Channel |2 |

The data can be found on the Ch 1-2 connector on the front panel of the RDR, on pins 12
(clock) and 14 (data) , NOT on the radar data recorder interface box.

4.4. Recording the Data: Bit Recorder

Since the event mode recording requires too much disk space, a more suitable memory
saving method for long term data recording will be used. In this method, the DSP is
triggered using the clock edges and writes the data to disk in blocks of one Kb. In this
way, a 9600 baud data line only requires 1200 bytes of disk space per second or + 4.1
Mb/hour. Using this calculation, a 1 Gb cartridge can contain up to 240 hours of recording
for a single 9600 baud line, or 60 hours for 4 lines. Using 4800 baud lines doubles the
recording time.

Since all data bits are written to disk, this recording is independent from the data
format. Byte synchronisation can be done after the recording. A recording of an unknown
format will not be doomed to fail. The decoding of this unknown data format can always
be performed afterwards. The tool also provides a copy function to transfer the recorded
data from the hard disk cartridge to an “image-file”, for a back-up in its raw format.
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1. Load the Bit Recording tool from the RASS-S toolbox.

Juuu
it

Da

N

RDR Cata analyser

RDR Convert Bit Becording
RDR Replay data

RDR Bit Recordingvi =
(2] <i[m] [«
Set Up Info
HD Start Position [0 | Kb HpSize | 0 |Kb
HD %rap around [ On/0ff HD Position| 0 | Kb

RDRE serial Mr
RDR_O0E/01 /0F5 |

HL» uzage |

[ | = RDR Status
| 1 1 1 1 1 i
0 20 &40 &0 =0 100 | No Dizk Inserted |

In the user interface of the Bit Recording tool there are several functional subdivisions.
At the top there is a row of buttons to operate the tool.

Ol[R)[&][=][#][&]

I Toggle “Help” window on/off
I Start the bit recording

I Stop the bit recording

I Show the preferences window

ICopy data to image file

I Stop the Bit Recording tool

At the left side there is a Set up panel to set up the RDR.

Se
HE»

t Up

Start Position [ 0 | Kb

HE: wrap around ]| OnA0FF

Ti

rned recording [ On/0ff

At the right side there is a Info panel to monitor the functioning of the RDR.
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Infin

Hosize | 0 kb
HD Position] 0 | kb

RORE zerial N

RODR Status

Finally there is a progress bar to indicate the usage of the hard disk.

HLr uzage

I | =
1 1 1 1 1 1

0o 20 40 &0 80 100

Make sure all connections are made properly and the data and clock lines are producing
data. This can be checked using the data analyser (see above).

2. Run the Bit Recording tool using the button in the upper left corner of the window.
Every time the tool is started a preference window will pop up. This window can also be

evoked by clicking the button.

Setup Channelswvi

Line 1 Line 3

m

Type §|' Asyne Tuype g Azync
Baud rate % SE00 Baud rate g 9600

Databits 38 Databits 32
Stop bits 3|1 bit Stop bits g1 bit
Farity g no parity Parity g no parity

Clock Line 2 Clock Line 4

| Rizing edge | Rising edge
Clock Line S Clock Line &

| Rizing edge | Rizing edge

The preferences window is used to set up the different lines. Lines 1 and 3 are dedicated to
serial communication. For the moment only asynchronous serial communication is

supported. The baud rate, number of data bits, number of stop bits and parity can be
entered in the respective controls.

Lines 2, 4, 5 and 6 are format independent. The DSP triggering can be set to the rising clock
edge, the falling clock edge or disabled if the line is not used for recording.

_fgl Rizing edge i| Falling edge '='| Dizabled

Click the button to close the preferences window and return to the Serial Recording
tool.

3. Now it is time to check the Info panel.
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Infir

HD Size 1045524 | Kb
HD Position| 0 | Kb

RDE serial Mr
| ROR_DE/DZ/0ZE |

RLE Status
|Radar Data Recorder IIIKl

The Info panel displays the hard disk size (if inserted) in Kb, the current hard disk
recording position (should be zero) in Kb, the RDR serial number and the RDR status. The
RDR status indicator can have 4 different values:

Radar Data Recorder OK: ready to start recording.

Radar Data Recorder NOT FOUND: check if RDR is turned on, check SCSI.
No disk Inserted: insert a pack.

Disk is write protected: unlock the pack.

4. Specify the position on the disk where the data may be written (in 1 Kb steps).
Default entry for this parameter is 0, meaning at the beginning of the disk.

HD Start Position [ 0 | kb

With the Convert Radar Data tool (called from the RASS-S toolbox) a disk can be
scanned for its data contents. This tool will show the contents of a disk and will allow
you to see where additional free space is left. (See 4.5)

The disks used for this logging are raw unpartitioned disks. They do not contain a valid
Macintosh or MS DOS partition, and can not be used to store other information than
serial recordings.

5. When the “Wrap around “ box is checked, the recording will be endless , meaning that
at the end of the disk, the recording restarts at the start position. Use this option for
legal recordings. If the box is not set, the recording stops automatically at the end of the
disk.

HL: Wrap around ] OnA0FF

6. The recording can now be started by clicking the record button. The recording can also
be programmed in time by checking the “Timed recording” check box.

Timed recording D On AOff

A timer setting window will appear. Enter start and end time and date for the recording.
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Set timer for recording vi

2

Tirmer Settings
Start

Time | 10:35:07 AM| Date[ 12-05-1998 |

Format
Time| HH:MMES Date | DD-MR-YY
Stop

Time [ 11:35:07 AM| pat=| 12-05-1998 |

Click the button to close the window and return to the Serial Recording tool.

If the timer is set, recording will start when the programmed time is reached.
Otherwise, recording can be started immediately by pressing the record button.

7. While recording, HD position indicator will count the Kilobytes disk space used. The
HD usage progress indicator will show the total amount of free disk space left. Recording

will cease :
- Automatically upon reaching the end of the disk
(unless the Wrap around option is selected, which allows endless-loop recording)

- When the Stop \E\ button is clicked.
- When the timer reaches the end time.

8. At any time while recording, or even when no recording is performed, a copy of the raw
data file can be made to an “image file”. This file will contain a bit copy of the specified
Kbytes on the data recorder hard disk pack.

Click the Save button to initiate the copy tool. The following window will appear:

Save

Copy datarecorder files i *

= —H

Copy data from RDE to file

Start position |I| kb Paosition |I| Kl

o

Eb to process Eb
Progress

Now enter the start position and # Kb to process in the corresponding controls (in Kb).

Click the Save button (or the Return button to return to the Bit Recording tool)
to select a destination file using a file dialog. Store the data in the RASS-S
Campaigns:Campaign_name:DATA:RAWDATA.... folder.
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File Dialog
[ RAW RDR %] [ogeschreve 3|
= || Eiect I
[ test
[ test1

Please specify the filename for the raw
datarecording image file -

| | [ Cancel ]

[ View All %]

BIE1 992

The copying may take a while. The progress can be monitored in the progress bar or the
HD position indicator.
After copying, the window will close automatically.

9. Click the Stop @ button to stop the Bit Recording tool. If the RDR is recording at the
time, it will continue until the end of the disk is reached or endless when the wrap
around box was checked. The timed recording function will not work any more. The
workstation can be removed from the RDR set up and be used elsewhere without
interrupting the recording.

4.5. Convert Radar Data

4.5.1. Introduction

The Radar Data Recorder (RDR) is connected to one or more serial lines and the data on
these serial lines can be recorded regardless of the protocol.

The purpose of the RDR is to time-stamp and store all bits of data in blocks on the hard
disk. In order to convert the data the user will have to enter a minimum of information
about the setup and protocols used.

The main objective of the convertor program is to convert the serial recorder data blocks
into a file format which can be read by the RASS-S or RASS-C analysis programs.
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4.5.2. ConvertRadarData.vi

1. Load the Convert Radar Data tool from the RASS-S toolbox

Crata analyser
Serial recorder
ConvertRadarData
Feplay data

After serial recording or even while the serial recording is being performed, you can
convert the recorded data into a DCP-MUX format or into a RASS-S format (other
formats may be foreseen in the future (Madrec etc..). The convertor program also allows
you to see the data in a PPl format or a Hex format. This comes in handy to check the
recording process while it is being performed.

E E @ |Radar Data Recorder OK | @
Conversion o
Source Wiew Seanning
@ File Olw ] Offset (KB)
33 ]
. O poP ) Length (kB)
O ROR I:l Fr Start date
Destination |:| Infi
() RASE || Start time
. g EEP End date
MNeane
= i Step Sizelkb] End time
Progress
Line selection ul ; ; ; ; ||
Ch Oz =0+ Os Ce i 0 20 40 &0 81 100
b

First we determine the source of the data recording: We can convert data either directly
from a data recorder (connected to the computer at that time), from a DCP file (e.g. from
a RASS-C recording) or from a file.

This can be selected using the Source selector. There are 3 possibilities: File, DCP and
RDR.

i File
i) DCR
) ROR

2. If we want to convert data directly from the data recorder, and you do not know where
and how much data is written on the datarecorder’s hard disk you have the possibility
to scan the RDR removable disk for recordings. First make sure the RDR is connected and
a disk is inserted. The Main control bar will show following message:

FEm Far s e @

Scanning of the RDR can be done as follows:
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1) Select step size. The size of the steps which the scanning will take to probe for data.
The scanning can take a while, since all blocks are read.

This scanning method depends on the step size you specify. If the step size is smaller
than 64 Kb, a slow scan method will be used, reading every N kb of data and comparring
the timestamp with the previous one.

(the same method as the RASS-S v 3.6.5. ).

If the step size is 64 or larger, a faster but less accurate method is used, using a succesive
aproximation algoritme. (same as all v 4.0.x versions)

w4 Step Size[Kb]

Next click the scan button. The progress bar will show the progress of the scanning

process. The scanning process can be stopped at all times by clicking the Halt ‘E\ button.
The information already gathered is displayed.

Small recordings might require a small "Step Size" to be found by the "Scan RDR"
function. The disk is probed for data in steps specified by "Step Size".

When data is found the exact beginning and ending of a recording is located and the
separate recordings are displayed.

RDE Scanning

[as7/97 9:29:04 [ 20000 Offset (kE)

L18/7/97 13:49:48

Oasrfor 13:58:10 E7857 Length (kE)
2AT9T Start date
92904 Start time

277797 End date

[
512 Step Size[kh
< P el 12:49:42 | End time

When a recording is selected (by single mouse click), information will be given on the
position and length of the recording, the start date and time and the end date and time.

Double clicking a recording will copy the "Offset" and "Length" information to the
conversion source "offset" and "length" controls. This is required for conversion of data
from the data recorder. These controls can also be set manually by the user.

3. The RDR Status is shown in the Main control bar.

E E @ Radar Data Recorder Ok | @

The indicator returns the status of the Radar Data Recorder

|Radar Data Recorder OK |

Several messages can be displayed :
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- Radar Data Recorder OK

- Radar Data Recorder NOT FOUND
- No Disk Inserted

- Disk is write protected

when something is wrong with the radar data recorder, or it is not connected, all the
functions regarding the data recorder are disabled (greyed out).

4. Progress bar
If applicable, the progress bar will indicate the progress.

Frogress

] |
1 1 | | 1 1
u} 20 40 [=11] a0 100

5. Following Control buttons determine the operation of the Convert program:

I Start a conversion.
I Stop a process.
I Pause a process.

I Stop the Convert Radar Data tool. This button will close every window that was
used by the radar data convertor tool.

EREERE

Toggles "Help" window On/Off
6. View options

Miew
D He:z

L1FFI
D Info

6.1. Hex

Check this box to show the hexadecimal display of the current conversion.

[Cata in Hex Format

1500 ESOO 00DA OEOC
6EEC 2208 0119 070z
oooo 0ooo 0015 OoBs
0003 9B0E 0D6i ABZG
6101 1207 0Z00 aooo
0000 1500 B3SO0 OZEZ6
0E10 &Deb Z605 0119
0702 0000 Qo000 Ools
00BS 0002 C40E 336E
1024 4801 1908 0200
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6.2. PPl = Check this box to open a window which shows a PPI (Plan Position Indicator)
display of the current conversion.

[0 =————PPIMonitorvi =
0T T . |AES1ZFL 330,T% 0 oozl |+

180

R 512 N Az 354 .6

160

140
120
100

- H
£ wmgsnt
-20-f
-an-|%
-60-
_SD_

AEGaU“?lh?%§?1
‘m‘ﬁ} ! 2»-?}53&

ﬁ%ﬂﬁﬁ}ﬁﬁs ______
JIPEREEE |;&5 J’nszs?
I ] PO

-200 T T s T
-200 -130 -100 =50 u} =1u}

-100+]
-120+]
-140-]
160+

-180-

T
150 200 Nrn

)

The positions of the aircraft can be viewed in the PPI graph. The history length of the
track is fixed at 5 scans. A small checkbox in the upper right corner of the window (
default True) enables labeling on all tracks.

tzi14
;

In the right hand side of this window, a list is presented with the A codes of all the
aircraft present on the PPI. By clicking one of these items in the list, a query is performed
on this particular aircraft. The data (Range, Azimuth, A code, Altitude, Track number,
etc...) is presented in a text field in the right upper corner of the PPI graph. Also the red
cursor will be positioned on the current position of this aircraft. The selected A code will
be copied in the AC ID field. When the user zooms arround a selected target, the X and Y
scalses will automatically be updated such thet the selected target always remains in
the middle of window.

The user can also enter manually a particular A code to be searched for in the AC ID
field. To do this first unlock the field, fill in the A code and lock the field again.

The data (Range, Azimuth, A code, Altitude, Track number, etc...) is presented in a text
field in the right upper corner of the PPI graph. Also the red cursor will be positioned on
the current position of this aircraft.

The last way to select an aircraft is to move the red cursor using the () cursor mouse
pointer. The data (Range, Azimuth, A code, Altitude, Track number, etc...) is presented
in a text field in the right upper corner of the PPI graph. The selected A code will be
copied in the AC ID field and will be selected in the list.

The A code of the selected aircraft will always be displayed near the red cursor.
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The A code selected will be tracked continuously by the red cursor if the lock selector is

set .

If a specific target is selected and the lock is set, the targets range and azimuth is
displayed in a comment field and is also transmitted serially trough the modem port of
the computer running the convert program. (ASCII data, 9600 baud, 8 data bits, 1 stop bit,
no parity). This data can be fed to an other computer running for example the window
based video recording or the target injection. The same data is also copied into a global
memory, which allows a window based recording run on the same computer to be tracked.

Using this it is possible to slave the video recorder to any target produced by the radar.
If a target is missed for any reason, no position update is transmitted.

By clicking the “Pause” button WI , the PPI screen will be “frozen”.

6.3. Info = Check this box to show additional information about the current conversion.

Infix
Meszage ¥ | 54200
Rew # 247

Tine | 15:16:47.000
Date 15/11/1399

Current Kb 0.00

Error # a

- Message # will show the number of valid messages counted (Plot, Track, EMM, etc...
messages).

- Rev # will show the current detected revolution (counted North messages).

- Time / Date shows the absolute date and time of the recording.

- Current (kB) indicator shows the # of Kb which have already been processed.

- Error # shows the number of errors counted.

7. Option buttons

The Scan button scans a few blocks from the data source and colours the line check
boxes green if the recording holds data from that line.

Scanning for lines starts at the beginning of a file, or at "offset" for a RDR removable
disk.

Line selection
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4.5.3. Conversion of Data Recorder Data for RASS-S Analysis
1. Select conversion source
There are 3 possibilities: file, DCP and RDR.

® File
) pcr
) RDR

1.1. If file or DCP is chosen, you need to specify the full path name which describes the
location of the file which you want to convert. You can either type in the path name or

use the button to select a file. A File dialog will appear:

RLE Functions
Source

Hetwijnen #1 Herw SWE Q File
Data 970514 raw ® oce
) RDR

1.2. If RDR is chosen, the source parameters, i.e. the offset and the length, have to be
defined.

Source

Fil

20000 Offzet (kE) )i
) pcr

I7E5T Length (KB} # ROR

When the Save @ button is clicked, a Raw file on disk will be created which contains
the data from the RDR removable disk, "offset" and "length" specify the position and
size of the recording which you want to copy to file. A file dialog will appear requesting
you to enter an appropriate filename.

2. Destination of the data

There are 3 possibilities: RASS, DCP and None. RASS is the format used in all RASS-S
analysis tools. DCP is a format used for the input of a RASS-C analysis.

& Rass
i) DCP
O Maone

2.1. If RASS or DCP is chosen, you need to specify the full path name which describes
the location of the file which should hold the result of the selected conversion.

You can either type in the path name or use the button to select or create a file.

Cestination

® Rass
Ol
D Mone

A file dialog will appear for you to enter the filename.
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If RASS is Selected data will be saved in RASS-S format. This data type is not a
sequential data type as with other Radar data types, but is record oriented. It is
dedicated toward the LabVIEW programming environment and is chosen for maximum
performance in this environment.

If DCP is chosen data will be saved in DCP MUX format. The data type inside the DCP
MUX format is the data as recorded on the recorder disk, but stripped from
synchronisation and filter characters.

o M
comsl L
coust H

Data
Data

[Tme { sec) H
Tame [ =ee) L
Tame 1710 =
Ln®

Pad 0
Pad =0
Pad =0
Pad 0
Pad =di0

2.2. If None is chosen, no file will be created, use this option if you only want to view the
data. This can be useful for a checkup or to use the system as a PPI during radar testing.

3. Specify the site
You can either type in the path name or use the button to select or create a site file.

Site

The following window will appear:
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Yiew site file.wvi

2@
ﬁ W f Site InfuT Data 172 T Data 374 ]
- Identification - Localization
Station narne | Bertem | Latitude | 5050 :04 | tad :mm 2551
Station identifier | BERT | Longitude | 4:50:00 | (e s =]
Altitude 45.0 [rn rs1]
Radar type | Comb vl | |
Time zone | 1| [ ILr - ure)
- Operation - Cornrnent Conw Prot
PSR Max range [Mrn] ) Dataz
[MISSK Max range 160.0 [N ] D Data 3
acPr| 12 bit | [#/rev] ) Datad

The top row buttons operate the Site tool.

@. Toggle “Help” window On/Off
@ Load site file from disk

E. Save site file to disk
@. Empty site file

@ Display map.

Ignore settings tool and return to Convert Radar Data tool.

Save settings and return to Convert Radar Data tool

The following information can be stored in the site file:

- Station name, Station identifier, Radar type (PSR, (M)SSR, COMB).

- Revolution time, Max range, ACPR.

- Latitude, longitude, altitude, time zone.

- Comment to be included with the site information

In the Define protocol panel one of the maximum four protocols can be chosen.

Cef. Prot.

W Data i
) Data 2

() Data 3
() Data 4

It is this selected protocol that will be used in the conversion. The protocol parameters
can be entered in their respective panels using the tabs at the top of the window.
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Yiew site file.wi

@ [ site Info | Data 142 Data 344

- Farmat #1 - Farmat *2

- Protocal Protocal
Format | ASTERIX B Format|  EUROCONTROL 3|
Diatect STANDARD El Diatect STANDARD ]

- Precizion

~ Precigi

e % CEEE o | || ra [T e ¥
rev v _g40 | */hm #z[ 40960 [#irev v

- Parameters - Parameters
Yalidation bit

E‘*.-"Nm
E“.-"Nm

saC[ 0 | Yalidation bit]
s ] w5 ]

The following protocol parameters can be entered (depending on the kind of protocol):

- Format and dialect: these parameters are dynamically loaded from disk.

- Range/Azimuth or X/Y precision: only applies to formats with variable precision (See
5.0. Protocol Support).

- SAC/SIC/UAP : only applies to Asterix stations.

- Validation bit.

4. Line selection

To find out which lines where used in a recording use the button.

Tine zel.

01 E=200=24 [ se

You need to specify which serial lines are included in the conversion by checking their
respective boxes.

5. Start conversion

Click the Start E button to start the conversion.

While the convertor is running, three features can be used to observe the data being
converted (Hex, PPl and Info).

Depending on the computer, data format and traffic density, conversion may take from 5
to 100 % of the real recording time. Therefore we recommend not to use the PPI display
while conversion is taking place, except for brief checking or for real time checking while
recording is taking place. If available, use a fast desktop workstation instead of a
portable laptop for conversion.
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6. Running a batch of multiple conversions

= Press the button in the lower left corner to show or hide the "Batch Process".

D _ cunvert“auarnata_vi _— 3 E
B DD — ©
gDR Functions RDR Scanning
aure Yiew
Fil [1g/7/97 9:29:04 Fr— Offset (KE
57857 Offset (KE) 8 [)1[:9 & Hes [l 877/ T et (KE()
1145 Length (kE) ® & Fri 8/7/97 13:58:10 1148 Length (kE)
EDH 8/7/97 Start dat
Destination |:| Infa art date
Masintach HD- ® Rass 13:49:48 | Start time
CAMP AIGH-54 £56 F1 & Q oce 547497 End date
ACTFRTAMCFE MATA - o Mane _51 =k W | Step Size
Site _ P 1Z:57 42 End tirme

FProgress

iqezchrewven :
CAMP A IGN-54 1N HOUSE : @
FLiT b SITES

Line selection | |

B O200z[4HsE] s

a 20 40 &0 a0 100
-
Eatch Process
nr. site Source Tlines to destination
0 | :E14-04-1993 =ite RDR : 0=20000, 1=37357 1456 E&SS-5 test 54
1 | :E14-04-1993 =ite RDR : 0=57857, 1=1148 1,456 E&SS-5 test? =4

(# @[+ (=]~ =] (]

Running a conversion can be a time consuming process therefore if you want to run several
conversions in a row you may wish to put them in a batch process.

E. Copy the single conversion selected by the green rectangle in the “Batch List” to the
controls in the “RDR functions” section.

E. Add a single conversion at the position of the green rectangle to the "Batch list".

E. Remove a single conversion at the position of the green rectangle from the "Batch
list".

E. Save the "Batch list" to disk for later use or reference.
@ Load a "Batch list" from disk.

E. Run the batch, this will successively starts the specified conversion.

E. Abort a running batch procedure.

Once the required data is converted in to the same format it can be used for comparison or
analysis in the selected radar analysis tool.
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Chapter Ill: Radar Data Analysis

1.0. Introduction

After converting the raw recorded data to the RASS-S format, it can be used by several
programs for analysis. This can be done by inventory analysis, statistical analysis or Pd
calculation. Corresponding to each analysis one or more tools are used :

Inventory tool : This tool shows the recorded data (static and dynamic) in a Plan

Position Indicator (PPI) format, as well as different alternative

formats.

Statistic tool: This tool calculates the number of erroneous plots or tracks in a recording.
Tabular Pd tool: This tool calculates the Pd and lists it in a table.

3D Pd tool: This tool calculates the Pd for different sectors.

2.0. Radar Data Analysis.

2.1. The Inventory tool

The first tool in the row is the Inventory tool. It allows you to visualise data in different
formats (PPI, vertical diagram, A or C code versus time, Range versus elevation...). A
preferences window can be called to set the display (static or dynamic) as desired, to add
labels or to apply mathematical functions on the data. Upon loading the RASS-S data,
special filter conditions can be set. Specific A codes can be selected, range or azimuthal
filters can be set.

1. Load the Inventory tool from the RASS-S toolbox.

Inventory
Statistics
Tabular Pd
Z0 Pd

Scenario Time Merger
Pd & Accuracy Caleulation

T
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&%
)
=
(o]
>]| Wesl w8 £
2] o2yl ) X
160 ;
140
& Codes
120
100-
30— e
60—
40—
20
o
40— \". Target Info &
i ¥ G
- A Code 0
FL 0
80— s[ o
-100- Range [MNm] 0.00
Azimuth[deq] | 0.00
-120- ME|0000 0000 0000 00
—140- Type Mo detect
L . Track® u]
-160- ‘ B - Fower [dBm]| 0.0
Rec.Time | 00:00:-0.00
-180-, I 1 1 | | I T 1 | | 1 1 | n
-180 -150 -125 -100 -75 -50 -25 0 25 50 75 100 125 150 180/ | Rec.Date|01/01/1904
[®W] BackGround [] Map # [Mm] Sean # 0
< al w) w]|[¥][m]' . - 5
[] Mo rMath fif [] Mo Math T [] Mo Math i

In the Inventory tool user interface we can distinguish several functional blocks. First
there is the top row buttons to operate the tool.

Toggle “Help” window On/Off

Save RASS-S data to disk

@ Load RASS-S data from disk

| Filter RASS-S data (dynamic or live layers only)
I Start dynamic layer

I Pause dynamic layer

I Stop dynamic layer

I Step backward in dynamic layer

I Step forward in dynamic layer

I Show preferences window

| Load/create Site file

DR kEEMEEE]

I Print current display

T
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Multi Level Linking

I Custom Data Export/RFS Data Export

Make histogram form current display

EE

Third View display

s
e
~
-

%

I Add label to display

I Remove label from display

[=]|Eq

I Stop the Inventory tool

Most of the left side is occupied by the display. At the right side we can find target

information.
- A Codes

 [Nm] FFI -]
200- T
275- T :
250 JEPR S s
225- s . '
200- ; i . .

175- 7 A —
L ' R » [ o || nane ¥ |

50_;, - Target Info & v G

3 # Code 0

.

-25—5. . FL u}
T O " S| o

L U T S [ Range [Nml | 0.00
-100-] -\ \ , = dzimuth[deg] 0.00
e O R ’ i ME
-150- " L g :
175 . L Tupe
-200— Track® o
_za5— ' ° Fower [dBm]| 0.0
-250- B e Re Time | 00:00:00.00
-275- i Rec Date [01 /01 /1304
300—3:30 350 200 150 -100 so O S0 100 130 200 280 zoo| | SR o

The bottom part is reserved for the layer manipulation (see later).

ﬂ ﬂ m ml L [ Mo tMath i J\ (] Mo Math T l [ Mo Math T J

2.Click the LabVIEW ‘Run’ button in the upper left corner of the window to start the
Inventory tool.

3. The first thing to do is to load a site file. This file contains information needed for
some of the functions in the Inventory tool (Background map display, vertical display,

T
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max range display). Click the ‘Site’ button to load a site file.

Site

Yiew site filevi

2] ) (] (€]

Identification

[ site Info | Data1/z | Datazsa |

Lozalisation

Station name | Intersoft Elecironics

Fadar type {M)S5R -

Latitude 5000 ;00 [dd :mmi=s]
Longitude 4:00:00 [dd :mmi=s]
Altitude [rm mz1]

Operation Cornrnent —— Conv Prot _
Rewolution time [=] (D Datai
PSR Max range @ pataz

(MISSE Max Fange 150.0 | () Data 3

acPr| 14 bit w (=] () Data4

The max range fields determine the X/Y axis range for displaying purposes. The
latitude and longitude fields are used to calculate the vertical graph display and a
background map. For more information about the Site tool, consult the RASS-S user
manual volume 4, Chapter 2 Radar Data Recording.

4. Use the ‘Load’ button to load a RASS-S data file. The following dialog will pop up
and allows you to select a file.

@ Load

LoadMNewRassDataFile.wvi

Please select the data for layer # 1

r File pathnarne

HDrirk :CA&MP & IGN-54 - TREO CAMP AIGH :RESULTS res
zlow 5.54RD
r Scan select
P D
Az [ 1 1 1 1 1 1 1 1
1 5 10 15 20 25 20 35 4z
0301 36 . 03:04:16 .
24402 /00 Start Timne =4 /02 A0 End Tirne
rEilter
Sector Message s equal to False

Edit filter

Cancel ] [ 0K ]

The “File pathname” indicator will show the name of the file currently present in
memory for the selected layer. In case you have just performed a Time merger, Scenario

generation or Pd and Accuracy calculation,

the last generated file will be

automatically selected. In that case you can skip the next step.
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File pathnarne

geschreven CAMP&IGN-54 .DEMO D AT A RASDAT &
D_Data 52.54 54 N

Type in a new file path name or click the ‘Find File’ button to select a new RASS-S
data file.

Find File

The slider control will automatically alter its maximum value to the total number of
revolutions present in the selected file. Use the two sliders to select a portion of the
file for processing.

Scan zelect

o P
46 [ 1 1 1 1 1 1 1 1 1
a 5 10 15 20 25 30 35 40 45
13:30:24 : 13:39:28 .
11/01 /95 Start Tirne 11701 /95 End Tirne

It is possible to filter the RASS-S data to limit the amount of data or to zoom in on a

specific problem. The Filter display shows the current filter for the selected layer.
Filter

& Code is equal to 1234

Click the ‘Filter’ button to define a new filter setting. The following window will
appear:

Filter

SearchEditor2.wvi

Search Editor

& Code is equal to [1234

&
) And
i i 0r
S D b thean e 1 Except
-
|'|||'alue Em |
[ Search in selection [ Clear One ” Clear All ]
[ Save.. ” Load.. ” Cancel ” OK ]

A filter consists of four functional blocks. The first block is the object of filtering.
Choose an object of the list. Use the scroll bars to page through the list and click the
wanted item.

T
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Crate
Tirne
Target I
Track Nr
Scan Nr

1 Code

2 Code

The chosen item is automatically transferred to the filter and the next block, the

condition, is enabled. In the same way, select a condition from the list.

is equal to +*+
i= not equal to

is greater than

i= greater than or equal to

iz less than
i less than or equal to ]
contains ﬂ

The chosen item is automatically transferred to the filter and the next block, the

value , is enabled. Type in the desired value and hit the return key.
|'|||'alue IDZ:UD:DD

The chosen value is automatically transferred to the filter and the next block, the
logical connection, is enabled. Select a logical operator from the list.

' And
Cor
1 Except

The chosen value is automatically transferred to the filter. This process is repeated
until the filter setting is complete. A filter setting can saved to disk with the

Save~ | pution or recalled from disk by clicking the button.

Clicking the button will clear the selected line from the filter setting,

clicking the button will clear the complete filter setting. The
button will close the window and ignore all changes.

Click the button to load the filtered RASS-S data. A progress indicator

will appear. The loading may take some time, depending on the number of revolutions
selected. The loading process can be stopped at all times by clicking the

button. The records already loaded will be used for further analysis.

Loading records

Cancel

After the loading, the program will calculate the selected display (This will take a

T
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5.

few seconds, a progress indicator will appear in the lower right corner..).

- I

¥ [Hrm) Intersoft Electronics | PPl -
150- e
120-
100-
&0~
&0~
40— ;
zn—f
a-
~20-1,
a0
—e0-
20—
-100-
-1z0-

-150-| | S
-150 -100 -50 0 S50 100 150

The Inventory tool is build up with layers of data. At all times, three layers are
always directly accessible with the tabs at the bottom of the window. Click one of the
tabs to make that layer active (this means not necessary visible).

—LI ‘Mode AC our J\ l J

=] @ L @ U @

Paging through all the layers (max 10) can be done using the buttons at the lower left
side of the window.

A Shift layers one position to the left.

41l Shift layers three positions to the left.
L] Shift layers three positions to the right.
P Shift layers one position to the right.

It is very important to realise that all actions are executed on the active layer. The
active layer is selected with the tabs at the bottom of the display window.

—LI :Mode AC our J\ l J
] @ L @ U @

Notice that the layers need not to be loaded in a specific order. Layers are
automatically named according to their filename upon loading. The active layer can
always be renamed by clicking the ‘Label Layer’button. A dialog box to enter the layer
name will appear:

Label Layer

T
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Label dialog

Flease Enter a layer narne

[ Cancel ][[ 0K ]]

A layer can be made visible or invisible with the [w] button underneath the layer tab.
The data is still present in the layer but and all actions will be executed on the data,

but it will not be visible. A layer can be emptied by clicking the E button underneath
the layer tab. All data for that layer is removed (including filename and filter
settings).

5
A layer can be copied into another layer by using the button.

to layer #2
to layer #3
to layer #4

to layer ®3
to layer ®&
to layer ¥7
to layer ¥2
to layer ¥3
to layer #10

The source layer is checked by the program with a sign and the destination layer is
selected by the user.

Each layer has its own specific settings. These can be edited in the preferences
window. Click the ‘Preferences’ button to open the preferences window. The following
window will appear:

T
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Inventory_Preferences.vi

/ Wi V \ \/ \
f Laver 1 V V V V \

Layer settings

- Settings
Ly narmic Labels - Math
made [ pynamic & Mo Math
Start Scan E tn O' Max
Simem (TSt [ Tupe [ Target I [ welocity .
Y [ Time [ Track Mr ] Heading D Fiito
Step size e O seanfr [ * PSR Refl. O RMs
Refresh rate [ Pesition [] 1 Code [ * ssr Ren. (D Mean
BA tode & [ 2 Code [ com. Cap.
IT"“" ;—| O Modet [ Elevation [] ACas ) Bake
(] oFF /oN [ tedes [ Power [ FLStat, O sum
Flot ————— [] owvertap [] Target Gen [ zet Delta ¥
Plat |- [ Mdentity

The preferences window is automatically opened with the active layer as top layer.
The other layers are also accessible. By selecting a layer, its settings become visible.
Select a layer by clicking the respective tab.

A layer has one of three possible basic configuration: Off, On and live.
Off = static.
On = dynamic.

Live = Data is inputted live on a scan to scan base (RDR convert tool or RE tool).

Depending on the selected configuration, other settings become available.
- Off: (static layer)

Layer settings

r Settings
Cynarnic Labelz r Iath
mrode % Dunarnic & Mo rMath
Start Scan tn D Fax
coan hist O Type [ Target I [ velosity ]
wan .15 oy Ij Tirne D Track Nr D Heading O File
Step size O v O Scant- [ ® PSR Refl. 2 rMz
: Refresh rate [ Position [] 1 code ] * S8R Rerl. 3 Mean
(A Mode &[] 2 Code (] corn. Cap.
T"‘“kD orF /o O Mede © [ Elevation [ ACAS £ Bei
O Mode s [ Power ] FLStat. (2 sum
Plot ——— [ overtap [] Target Gen [ set Delta ¥
Flot p° 0" [ 'dentity

In the plot panel, the settings for displaying the data can be edited by clicking the
legend .

T
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|
Common Plots P |
Point Style ]
Line Style
Line Width
Bar Plots

Fill Baselin
Interpolatiy ° . ° @

Color
' D

Flot

none

See LabVIEW user manual for more details.

The selection of the data fields for labelling can also be done in this window (see
later).

Labels

D Cynarmic
D 0an

D Type D Target IT D Velocity
D Tirne D Track Nr D Heading

[ #r O scanir [ * PSR Refl.
[ Fosition [] 1 code [ # 55R Renl.
[ tode &[] 2 code [ com. cap.
[ tode &[] Elevation [] acas

[ rode 5 O Powser [ FL.Stat.
[ overlap [ Target Gen [] Set

[ dentity

When track information is available in the data, consecutive plots are connected with
a line if the track option is switched on. If no track information is available be sure to
switch this option always off.

Track
[ [] oFF /Om

Some statistical functions can be applied on the data of the selected layer. The
selected statistical function is applied on the Y-axis data over a period Delta X of the
X-axis. The following list of mathematical functions is available:

- Math
& Mo Math
O Max
) Min
) RMS
D Mean
() Delta
D Surn

Drelta =

If for example Max is chosen with a delta X of 2, then the maximum Y-axis value is
used in each X-axis period of delta X.

T
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-On: (dynamic layer see later)

Layer settings

r Settings
Ly narnic Labels r Math
. [ cynamic ® Mo Math
Start Scan E tn D Fax
cean histar | Tl.gpe [ Target I [ velosity ]
Y [ Tirne [ Track ir ] Heading Q rin
Step size O v O Scant- [ ® PSR Refl. 2 rMz
: Refresh rate [ Pesition [] 1 Code [] #S5R Refl. i) Mean
Mode & 2 Code Com. Cap.
TEe: —I % Mode C E Elevation E ACAS ’ 2] s
[ orF /o O Modes [JFower [ FLStat. Q sum
Plot ——— [ overtap [] Target Gen O set Delta &
Flot p° 0" [ Mdentity

On top of the previous settings, some additional setting become available.

| rnade
Start Scan

Scan histary
Step size

Refreszh rate

=
g5
] [
5

4 =

Start Scan: start position of this dynamical layer

Scan history: number of plot visible during the dynamic run

Step size: step size between two consecutive plots during the dynamic run
Refresh rate: Update rate of the display during the dynamic run

- Live: (live layer see later)

Layer settings

r Settings
Ly marnic Labels - Math
rrode L pynamic & Mo Math
Start Scan Iz tn D [MEES
Sean hist [ Tupe O Target b [ welocity .
al .15 oy [ Tirne [ Track Hr  [] Heading Q@ win
Step size O = O scantr [ # PSR Refl. i Rrs
Refresh rate [ Pesition [] 1 Code [ # 55R Ref. (3 Mean
[ Mode & [ 2 Code [ corn. Cap.
Tracklj A O Mode © [ Elevation [ ACAS Q@ Delta
[ Medes [JPower [ FLStat. 3 sum
Flot —7M8MM MM [J overlap [] Target Gen [0 set Delta ¥
[ Flot b " [ Mentity

Only the Scan history setting is editable. The other parameters are dictated by the
live updating of the data.

Click the button to activate the settings or the button to

ignore the settings.

RUMS6 Ch 11l RDR Analysis v6.0.2 / 18-06-2003
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6.0ther display types can be selected using the display type selector in the upper right
corner of the graph display.

=Y

Planar
Yertical

A code=f(t)

C code=f(t)
R=f(elevat)
R=1(1)
Az=F(1)

Track ®*=f(1)
Track Nr=f(Scan Nr)
Define Custom

PPI: slant range versus azimuth (polar view)

XY: projected range versus azimuth

Planar: slant range versus azimuth (X-Y view)

Vertical: Flight level versus range (including earth curvature)
A code = f(t): mode A code versus time

C code = f(t): mode C code versus time

R = f(elevation): range versus elevation

R = f(t): range versus time

Az = f(t): azimuth versus time

Track # = f(t): track number versus time

The last item is to define a custom display type. The following program will appear
upon selection of this item. It allows to define a custom X-axis and custom Y-axis from a
number of fields available in the S4 record structure.

Select an X and an Y axis. The selected data is displayed in the graph and the custom
display type name is automatically updated.

F_ih_a Edit Operate Io_ols Browise w_in_do_w H;Ip

| n.|m_ _Rll II al ggr,ll |
ST w1 e AT I
m

PSR-55R, eley [deq] = fElevation [degly » 1 184

IV Elervation [deq] L. |

1 |

¥ -fxis
{ F3R-55R elev [deq] L ‘
Cancel | ' QK _.!
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The following buttons are available:

@ Load Allows to load a set of earlier defined custom axis display types

Save Allows to save a custom defined custom axis display (graph
type). This is saved to a file in the GENERAL\Templates folder
so it can be used in all campaigns

EAdd Allows to add a new custom graph type. You can add as many
custom graphs as you want, and save them together into one file.

Delete Delete a custom graph. Please not that the default graphs
cannot be deleted

RE!
Rename Use this button to rename the selected graph type.

Select an X and an Y axis data and click OK to continue. The selected data is displayed
in the graph and the custom display type is added to the list. (for this choice to “PSR-
SSR elev[deg] = f(elevation[deq]) ).

PRI

ks s
Planar
Yertical
Mode A code=Frec.time)
Flight Level=F{rec.time)
R=F{elevation)
R=Firec.time)
az=fiyec.time)

Define Custorm...

The new custom display types are added after the previous ones. They can always be
recalled in a later stage of the analysis. Restarting the Inventory tool will erase the
custom display type items from the list. Use the ‘Define Custom’ selection and the
‘Load’ function to reload your custom graph types.

7.Zooming and panning in the display can be done using the graph palette.
18] £ [ ]
W] gl ) |

H
II ﬂ auto scale X- axis

[ -
auto scale Y-axis
:-:.:-::-al ) )
X-axis settings
H-HHl . .
Y-axis settings

@ Zoom tool

ﬂm Pan tool
ﬂ Select cursor
E Centre cursor

T
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For more details about the graph palette, consult the LabVIEW user manual.

Enlarging or shrinking the Inventory tool can be done by clicking and dragging the
]
lower right corner of the Inventory tool window. Click the button in the upper

right corner to expand the inventory tool to full screen size. Click the button in the
lower right corner of the window to square the display of the Inventory tool.

.To get more information on a specific plot, position the red cross cursor on that plot and

observe the target information panel. Remember that only the active layer can be

accessed. Click E to centre the cursor. Click ﬂ to select the cursor. This target
information can be queried in every display type.

- Target Info Q)

e
& Code u}
FL u]
=1 u}
Range [Mrm] 0.00
Azirmuth[deq]l | 0.00
E
Type
Track# 0
Pawer [dBm] 0.0
Fec. Time 00 :00:00.00
Rec.Date |01 /0171904
Scan ¥ u}

If detailed information about the selected target is needed click the “button next to
the target info field. This button will launch an Info window displaying all available

information for the selected target. Click the button to close the Info window. The
Info window runs in parallel with the Inventory tool and is updated every time the
curdor is moved to another target.

= By it lheconl < _votumes
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InfoWindow 2B.vi

Target Info b indow

Time of recording | 09 44 :55.0804 Range [Mrn]
Date of recording| 127411 /1999 Range [ps]
Sean of recording 0.0000 Azimuth[deg]
Azimuth of recarding 0.0000 Height[ft]
Detection Time | 0944 :54 2734
VGO Aircraft 10
A Code | Z75 (M M| Welocity [Mrmsh]
FL| Z71 |[m|jm Heading [deq]
S Addresz 0 Rel Heading [deq]
Type SR Fower [dBrn]
Plot/Track Flot Elevation [deg]
Scan * z3 % [Nm]
Track#® 0 Y [Mrn]
# PSR hits/® RCbfr u] 1 Code
# CoR hits /¥ RO a 2 Code
# MBE Fields 0 Target IO
ACAas u] Set ¥
FL STAT u] Target Gen.
Corn Cap 0 #* Overlap
Cratalink events: Cratalink Results:
# Brdest Comm B 0 # BCCE closeout
ERA 0
* GICE o
# AICE 0 # AICE closeaut
# Comm & o] # Comm & Aok
# Cornm C 0 # Comm C Ack
# Cornmn D o # Cammn D elogeout
Status: Detail—[_]— Datalink typs:
z1 24 73 16 15
Status 1 B[ 11000011 | b 101 |k
I 24 22 16 15
Status 2 b 0k 0k
=1 24 23 16 15
Cratalink Status b 0k 0k

=|
46 4453
573.04
SZ.2178
37100
0.00
0.000
23218
-22.0
T.53
0.00
0.00
u}
u}
u]
u}
u]
u}
u}
u]
u}
u]
u}

T 0]
b u}
T 0]
b u}
T u]
b u}

9.Labels can be added to specific plots. A label can contain different data fields. The

RUMS6 Ch 11l RDR Analysis v6.0.2 / 18-06-2003

user can select which items appear on the screen using the preferences window. Click
the ‘Preferences’ button to open the preferences window.

Preferences

The following window will appear:
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Inventory_Preferences.vi

V i

/ \ i

/ rayer1 \/ \ \ \ \
Layer settings
Settings
Ly narmic Labels r Math
mode Egunamic ® Ho Math
tart Scan " D R EVY
s ] Tupe [ Target Ib [ Yelocity .
wan _15 oy [ Tirme [ Track Mr ] Heading D [iito
tep size O = Oscanir [ #*PsRRen. || (D RS
efresh rate [ Pasition [] 1 Code [ # s5R Ref. (3 Mean
. - B4 tade & [ 2 Code [ com. cap.
TraCkD p—— O Mode © [ Elevation [ ACas ) Bate
O Mode 5 [ Fower ] FLStat 2 sum
rPlot ———————— | [] Oerlap [ Target Gen [] Set Delta ¥
Flot § "o " [ Identity

The labelling function can be turned On/Off by checking the E O pox. In the same
way a list of data fields can be selected to be displayed as a label. Notice that every
layer can have its own label definition. Click OK to return to the Inventory tool.

To add a label on a specific plot, position the red cross cursor on that plot and click the

add label E

plot, position the red cross cursor on that plot and click the remove label ;‘ button.

P&I-ER 131 FIL
w035 .41 032,59
CRiE I b R L:
A3 10 FL:329 Ad:000000

button. A label will appear on the screen. To remove a label from a

10.By loading, filtering, zooming and selecting custom X/Y-axis, a specific data set can

RUMS6 Ch 11l RDR Analysis v6.0.2 / 18-06-2003

be displayed on in the Inventory tool. This data set can be displayed as a histogram by
clicking the histogram button.

Histogram

The following window will appear (Histogram is not available in PPI View):

i "ihl'" Al e - sl - :_V0|ume4




RASS-S User Manua Chapter |11: Radar Data Analysis - 1117 -

Multiline Histogramvi=""———— 5
EE™ e r—] ]
Histogram
% Hits Fettings - Statistics
137
) dbsnlute 115414347 | Total
104 ) Relative cpzaz | Mean
12.04] [ curnulative 27554 STO
6998 | Bin size s3152 | RMS
11.0
Inclusion 135436 | Max
10.04 [ 20 |*Bins 2481 Min
a0 Population - Statistios non zers ——
2205 | Count s34z | Memn
2.0 Population non rero 27554 | STD
o 2205 | Count 1 B
- B 135436 | Max
&0 1134 | %Hits st -
05 Low
5.0 375 High
40 — Comment
30|
2.0
Ut 35| | Loyns [
s g 22yl ] x|
Sl I I 1 1 T [ 1
2.5 200 400 0.0 80.0 1000 1200 1354  Range [Nm]

Azimuth [deg]
One of the two axis can be selected using the selector J Range [Nm] in the top
right corner of the window.

The following settings can be done in the histogram function:

Relative or absolute value representing
!:l Absolute
D REelative

Cumulative value representing
[ curnulative

Bin size value. The # Bins indicator is directly coupled with the Bin size value

10.000 | Bin size 20 # Bing

Boundary inclusion

Tower  Inclusion

These parameters can be altered at any time and this will result in an immediate
recalculation and redisplaying of the histogram.

Some statistics are automatically calculated on the selected data set and are
displayed at the right hand side of the histogram window.

Statistice — - Statistics non zere ——
£20.034 Fean 52342 Mean
27 554 STD

49.230 STD
59.152 RMS

S 289 (==

135436 | Max fRondlafion
2205 Count
200453 Fax 2.481 Min
i Population non zero
1.541 rin 2205 | Court

Use the graph palette to zoom and pan in the data, centre and select the cursor.
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I 29[22 ]
WEs] 22l o] X

Use the legend palette to change the appearance of the histogram.

I
Commuon Plots

]
Point Style [ ]
Line Style ]
Line Width b
»
[
b

Legend =

Bar Plots
Fill Baseline

~| Interpolation

[ | OO0O000CO000000000000000000
Euregruund:. Eackgruund:.
All Tor both Other keys toggle

The cursor display shows the value, the upper and lower boundary of the selected
histogram bin. A bin can be selected by dragging the cross cursor to it. The cursor will
automatically be placed in the centre of the bin and the cursor display will be updated
at the same time.

Cursor
000 # Hits
—230.000 Lo
—-225.000 High

The histogram can be printed by clicking the print button. The RASS-S reporting
function is enabled which allows you to store or print the histogram. Information about
the histogram can be entered in the comment field. This field will be printed together
with the histogram.

Cornrment

Click the return button to close the histogram function and return to the Inventory
tool

11. The background range circles can be turned On/Off by checking the MlBackiiraund pox A

background map of the area can be turned On/Off by checking the (8]t hox. The map
is calculated from the coordinates of the radar in the site file. The map is only
available in the PPl and XY display type.

12.When a layer is set to dynamic mode, it can be manipulated by some of the top row
buttons. Notice that all the dynamic layers present in the Inventory tool are affected
by these buttons.

T
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E Start dynamic/live layers
Pause dynamic/live layers
Stop dynamic/live layers

EI Step forward in dynamic/live layers

E‘ Step backward in dynamic/live layers
Set filter for active dynamic/live layer

The ‘Set Filter’ button affects only the active layer. For each dynamic layer an
individual filter can be set.

Once a dynamic run is started by clicking the E button, it keeps on running even if the
end of the file is reached. A dynamic run always has to be stopped manually by

clicking the E button.
All the Mode A codes present in the active dynamic layer are displayed on a scan
based time interval in the Mode A code list.

_ f Codes

o0z
o104
o133
0154
o174
0361
o610

| 7777 |[&][ nene w]

The cursor (and therefore the target information panel) can be locked to a specific

target by selecting it in the A code list and clicking the EZl button to lock it.
- A Codes
0626

0627
0660

2220
2224
2241

[ 1333

nane W I

The cursor is now locked to that specific target and the target information panel is

. a2 _
updated every scan. By clicking the 222 button a label is attached to the target. The
position and the contents of the label is updated every scan. Make sure the label option

(dynamic) is turned on in the preferences of the active layer. Click the button to
remove the label.

To attache labels to multiple target in a dynamic run, first unlock the button. Then

select multiple A codes (shift + click) in the A code list. Click the button to

T
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display the labels. Click the button to remove the labels.

13.To print the displayed data, click the @ button. The report window is evoked. First,
you are able to enter some comment and select a figure number to be printed along with

the page. Change any appearance according to your personal taste and click the print
button to create a report or to print the data.

14.Click the button to make a Custom Data Export/RFS Data Export by selecting the

corresponding item in the pop-up menu
= "
Lizt Data

REFS Export

- If you select RFS Export, a spreadsheet formatted file containing the current
displayed targets (including filter and zoom) will be saved to disk. The layout of this

spreadsheet file is according to the PTE P2B1 ICD. To perform the export, use the
following window:

O

Export RFS Datavi=———-F[EI8

2J|[x]

Cestination Folder :

Flease define RESULT folder :

]

Headetr Data and Deztination fields

Tirne format

o Index

W Recording Time
W Recording Date
o Target ID

o Track Nr

+ Sean

 Made 1

+ Made 2

filter

{ Aziruth [deg] is lezs than or equal to I59.960144)
find € Azimuth [deg] iz greater than or equal to 04523740
Please select the EXPORT folder to hold the converted RFS.txt
and (. Range [Mra] is lezs than or equal to 135.436239)
And [ Range [Mm] iz greater than or equal to 2481484

— =——————— selectfoldervi

Info file:

[ EXPORTS 3]

FProgress

[=H]
£ INVENTORY EXPORT

(New G |
Record nr |IZI | of |D |

I

| Lines written |D | Sean nr |EI |

—

23

145013

21/03/2001

Select an EXPORT folder using the select folder button. This will enter an export folder in

the “Destination folder” indicator.

Crestination Folder :

E

FlayStation Alain:CAMP AIGN-54 :FTE PZE1 FAT:
EXFORTS | INVENTORY EXPORT 1

Next, select or deselect the fields you require for export in the “Header Data and
Destination fields” .

Then click the Ok button and the export starts.

- If you select List Data the following window will appear:
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DataExportList2B.vi =
(]
~ Export Selection List ~ Export List
Index /1 + Portrait_¥ |
o Recording Date /2
Target I ¢ 2 Recording Date ¢ 3
W Track £ 1 Fec. Tirme [HHM:3] /2 |
o Sean 41 Sean F 1
Mode 1 /2 S bddress ¢ 2
Maode 2 / 2 Mode 248 /2
¢ Mode 3/4 4 2 Altitude /2
S oAltitude £ 2 Range & 2
Detection Time / 32 Azimuth F 2
¥ Range /2 Track & 1
Delta Range / 2 Type ¢ 2

 Azimuth /0 z
Delta Azimuth ¢/ 2
Flot Quality 7 2
Fower [ 2
Sector Message /2
RollCall # 2
AllCall & 2
4 Code Swap 7/ 2
Falze Flot / 2
Reflection ¢ 2
Mil Emergency ¢ 2
Mil Ident /2
Made 5 Data & 1
RFM 41

MY AGCMCG S 3

Simulated /2

Cancel

RUMS6 Ch 11l RDR Analysis v6.0.2 / 18-06-2003

The user can select a number of items to be listed from the Export Selection List at the
left side of the window by double clicking the item of interest or by selecting it and

clicking the E button. The selected item is transferred to the Export List and a check
mark is added to the corresponding item in the Export Selection list. A predefined
number of items is by default enabled to be exported. This list corresponds with the
Export function in previous software version.

A selected item in the Export list can be shifted up or down E Use the

button to delete the selected item from the Export list. An Item can be selected by
clicking it in the list. Once the contents of the Export list is defined, it can be saved

to disk. Use the @ button to load an earlier saved Export list.

The current width of the list is calculated and displayed . The second

number is the maximum width that can be used for printing the list according to the
o Partrait

Landscape

selected printing type . For viewing purposes only, wider list can be used.

The value behind each item is the individual width the item will take in the list.
Items with a width equal to zero are currently not implemented.

To view the list click on the button. To leave the Data Export window and
return to the Inventory, click the button. Depending on the selected items the
following window will appear (notice the the data is sorted in ascending order
according to the consecutive selected items):
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O0=————————————————————PrintTablesvi
& =Y
Inventory listing | Layer name : 1. opportunity raw.54RD | Window :x max : 291.14 [*] X min : 279.55
I°1v¥ max : 113.81 INm1y min : 103.78 [Nm]
Rec.Date [d/m|Rec. Time [h Addres|3 /4 Codel Alt.[t]  |Range [Nr| Azimuth || Trac{Type AY A6 OV CG +
18-11-1999 [09:41:2.549 (12 [0 171 5200 108516 |286.106 [ 0 [35R 1111
18-11-1999 [09:41:14.651| 14 [0 171 4500 107.891 |285914 [ 0 [35R 1111
18-11-1999 [09:41:26 657( 15 [0 171 4700 107.281 |285628 [ 0 [35R 1111
18-11-1999 [09:41:22561( 16 [0 171 4500 106,688 |285402 [ 0 [35R 1010
18-11-1999 [09:41:30.562( 17 [0 1131 4200 106086 |285205 [ 0 [3SR 1111
18-11-1999 [09:42:2671 [12 [0 171 4000 105.5902 |284.941 [ 0 [35R 1000
18-11-1999 [09:42:14.726[ 19 [0 171 4100 105.047 284612 [ 0 [35R 1010
18-11-1999 [09:42:26.598( 20 [0 171 4100 104.852 |284 228 [ 0 [35R 1010
18-11-1999 [09:42:22721( 21 [0 171 4200 104,922 1283821 [ 0 [35R 1010
18-11-1999 [09:42:30.727( 22 [0 171 4200 105.141 |283425 [ 0 [35R 1010
18-11-1999 [09:43:2855 (22 [0 171 4200 105.445 |283.074 [ 0 [35R 1010
18-11-1999 [09:43:14 815( 24 [0 171 4200 105882 (282744 [ 0 [35R 1010
18-11-1999 (094326 822( 25 [0 171 4200 106 445 (282502 [ 0 [SSR 1010
18-11-1999 (094332 72| 26 [0 171 4100 107125 (282249 [ 0 [35R 1010
18-11-1999 [09:43:50.945( 27 [0 171 4100 107820 (282 282 [ 0 [S5R 1010
18-11-1999 (09:44:2 852 |28 [0 171 4100 108522 (282261 [ 0 [S5R 1010
18-11-1999 [09:d4:14 B4d| 23 (O 171 4200 109188 (282227 [ 0 |35k 1010
18-11-1999 (09:44:32954( 21 [0 171 4100 110359 [282 678 [ 0 [S5R 1010
18-11-1999 [09:45:39118( 24 [0 171 4200 108820 (283782 [ 0 3SR 1010
18-11-1999 [09:45:51 026( Z7 [0 171 4200 108062 (283793 [ 0 3SR 1010
18-11-1999 (09463 066 |28 [0 171 4100 107297 [283 821 [ 0 3SR 1010
18-11-1999 [09:46:14 986( 29 [0 171 4100 106547 [283 865 [ 0 [35R 11 11
18-11-1999 [09:46:27 118[ 40 [0 1171 4100 105797 [283 921 [ 0 |55k 1010

The following data is listed for the default list: Date, Time, Scan no, S Address, A
Code, Height, Range, Azimuth, Track no, Type (SSR/PSR/COMB), Quality ( A valid,
A garble, C valid, C garbled).

The top row buttons operate the window.

Toggle “Help” window On/Off

Save list to disk (RASS-S file)

Load list from disk (RASS-S file)

Import list from spreadsheet

] [ (R[] [

Export list to spreadsheet

E‘ Cut item from list
Eg
Copy item from list

:‘ paste item in list

Empty list

(0

Undo last delete

Y] =

Select all

Print list

&h
E‘ Close window

15.Click the button to open the Third View tool. This tool allows to add a third
dimension to the display . The third dimension is displayed as a colour scale. The
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Third View tool will take the active layer as a starting point to represent the same
data as the Inventory but with the possibility to add a third colour axis. The
following window will appear if PPl view was chosen in the Inventory tool:

[=————ThindViewni—W———— | H

Range [Nm] VI
¥ [Mm] | 1. opportunity raw S4RD w

W] 228 1 ]
e i TRE M PO
TEERE

Color scale
-140.0

140-
120-
100- :
S 000
750
Zs00
2250
i51

20—
60— J

40| /

[tore  ~][ |
[tore ][ |
[tone ][ ]
[tore  +][ |
[ e +][ |

Target Info @

-20-;
-40-|

-g0-|

-20-

WG
-100- & Code o

FL o

=1 [u]

Range [Mm] 0.00

Azimuth[deq] | 0.00

-120-

-140-

-1e0- | RRCEETT

1 1 1 1 1 (]
180 -125 -100 -¥5 -50 -25 u] 23 S0 73 100 125 160 || Sean ® 0

[®] BackGround (W] tap # [Nrn] — ] @E_I_

The look and feel of the Third View tool are similar to the Inventory tool. Things like

Background [lBackéramd Nap @tae Square graph ,Toggle help , Histogram ,
e

Multilevel link , Print , Target info "' Q- v z00ming and panning

”ﬂﬂﬂﬂ % 4]
2] 2yl ol X will react in the same way as for the Inventory tool.

The top right selector allows to select the data for the colour scale: in this case range.

| Range [Nm] hd I

Automatically the corresponding data is loaded into the tool and displayed as a colour
scale. The progress of the loading is displayed in a progress bar.

—

The full range of the colour scale is visible in the colour ramp. The colours go from black
over blue, green and yellow to red. It introduces a feeling from cold to hot or from low to
high. The first time that the data is presented the colour scale is auto scaled, this means
that the highest value is represented in red and the lowest value is represented in black.
In between there is a linear distribution of the values according to the corresponding
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colour. The colours can not be changed only their corresponding values

Color scale

I
s
=
()

100.0
73.0
S50.0
23.0

@

By changing the high or low colour values, the colour scale can be redistributed over a
limited range. All values above the highest are represented by red, all values below the
lowest are represented by black.

Auto scaling for the colour axis is similar to the auto scaling of the XY axis by using the
W=z button. The precision of the colour axis can be chosen with the button 2. Clicking
the 1l putton will display the third axis in absolute values.

The default representation of the dot (the point style) can be chosen from a picture list by

clicking the *| putton. The graph is redrawn with the point style of your choice. This
does not change anything for the colour scaling or XY scaling.

|
none =) - L] ]
a u a o] L]
+ + 3 x
& a

The selector just on top of the graph displays the current Inventory layer which is
represented in the Third view tool.

| 1. opportunity raw S4RD VI

The user can select on of the 10 layers of the Inventory tool and the corresponding data
will be loaded in to the Third View tool with the third axis as a colour scale. Inventory
layers with no data are listed as None.

+ 1. opportunity raw S4RD
2_ None
3. None
4. Hone
5. None
&. None
7. HNone
8. None
9. None
1

By clicking the =l putton (select query cursor) and Xl putton (centre query cursor), the

T
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guery cursor ‘|' can be dragged to a specific target and the corresponding target
information will be displayed in the target info panel.

Taraget Info &

VG
& Code £25 |||
FL IZ0 || .
s 0

Range [Mm] 6128
Azimuth[deq] | 222 59

Sean * 13

On top of the default point style, a special point style can be assigned to specific status of
the target. There are 5 special point styles available. The can be found in the custom
legend panel.

r Custorn Legend

[t ] |
[tone ] |
[_tore ][ |
[t ] |
[tone ] |

Select a specific status and a corresponding point style from their respective lists. All
targets which obey the specific status will be displayed in this point style instead of the
default point style. The top special point style has priority over the lower one if a target
complies with more than one specific status. Target which not comply with any of the

specific status, are represented by the default point style chosen by the *| button.

o Mone
Miss
Falze Plot
& Code Swap
Acquisition
Reflection
Sirnulation
Valid A
Valid ©
Valid & & C
Garbled &
Garhbled C
Garbled & &
Flot
Track
FSE
S5R
All Call
Rall Call
Cornbined o - L o
Sector Message
R4 Present
ID Present o u L o .
FMode 5 Present
Hijack
Radio Failure
Ernetgency
5P
Fil. Emnergency
Fil. Identity
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2.2. Analysing the Data: Statistics tool

An other way of examining the data’s quality is by counting the number of plots with
specific conditions. These conditions can be determined as:

-A code valid
-A code Invalid:
-A code Garbled
-A code Absent
-A code zero & invalid
-C code Valid
-C code Invalid:
-C code Absent
-C code garbled
-C code out of range

For each of these conditions, ( and their combinations) the number of plots are counted
and presented in a table format.

1. Load the Statistics tool from the RASS-S toolbox.

Tabular Pd
I Pd
Interrogationyiewer

[0 ==--—-—-——=——————— statistics on Plot data.vi
| 9pt Application Font VI e Vl '._ﬁ: VI
C &bsent |C Garbled |G out spec |C non Yalidated|C Valididated [Total C
4 Absent
A Garbled

A Mon Yalididated

4 Zera Validated

A Yalidated n. zero)

Total &
C dbsent |C Garbled |Cout spec |Cnon Yalidated|C Valididated [Total ©
A Absent
4 Garbled
A Mon Yalidated Export?
& Zero Validated |
A Yalidated nozera verage
Total & Flotsfscan
0.00
Revalution |Missed PSR SSR Cornbined Total |—|D
Plat count Plats/zcan
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2. Run the program by clicking the start button.

If you want to export the results to a spreadsheet file, check the Export check box

Expart?

U before running the tool.

3. A file dialog will pop up to allow you to select a file.

LoadNewRassDataFile.vi

r File pathnarme
geschreven CAMP&IGN-54 DEMO:DAT & RASDATA:
[_Data 52.54 .54 N

r Scan select

0 _ﬁ

a5 1 1 1 1 1 1 1 1 1 I
u} 5 10 15 20 25 30 35 40 46
13:30:24 ; 13:39:28 ;
11701795 Start Time 117401 /95 End Tirne
-IFilter
& Ciode iz equal to 1234

E-:h't filter cancel ] [ 0K ]

The “File pathname” indicator will show the name of the file currently present in
memory.

File pathnarne

geschreven CAMPAIGN-54 DEMO D AT A& RASDATA:
D_Data 52.54 .54 N

‘2

Type in a new file path name or click the button to select a new RASS-S data file.

The slider control will automatically alter its maximum value to the total number of
revolutions present in the selected file. Use the two sliders to select a portion of the file
for processing.

Sian select

a5 [ 1 1 1 1 1 ] 1 1 1
0 5 10 15 20 23 IO 35 40 46

13:30:24 Start Time 133928
11/01495 11/01 4395

End Tirne

It is possible to filter the RASS-S data to limit the amount of data or to zoom in on a
specific problem. The Filter display shows the current filter.
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IFﬂter

& Code is equal to 1234

For more details about the Filter tool, please consult the RASS-S User Manual Volume 4,
Chapter 3 Radar Data Analysis, Inventory tool.

4. After pressing the “OK” button, the VI will start reading the RASS-S data and count
the different plots and their validation bits. A progress indicator will appear. The
counting may take some time, depending on the number of revolutions selected.
] |

After this counting process, the program will stop automatically.

[0 =——————statistics on Plot data.vi
. | Spt Application Font VI o VI :ﬂ: VI
Radar : Bertern
D _Prosx.52.54.54_N
|
C Absent |C Garbled |Cout spec |C non Yalidated|C Valididated [Total ©
& Absent u] u] u} u] o] u]
& Garbled u] 1359 == 213 =E 2704
& Mon Walididated u] 1493 a3 2154 24 2035
& Zero Yalidated u] 42 1 253 24 247
& Walidated n. zero u] 730 135 o592 23200 28792
Total & u] 2265 220 11999 30235 42234
C Abgent |C Garbled |Cout spec |Cnon Yalidated|C Yalididated [Total ©
& Abzent 0.0 0.0 0.0 0.0 0.0 0.0
& Garbled 0.0 .2 0.z 4.8 16 &.4
& Mon Walidated 0.0 5 0.z 5.1 2.2 ) Export?
& Zero Yalidated oo o1 oo 0E& 0.z o0s O
& Yalidated nzera || 0.0 1.7 03 227 &3.1 N Average
Total A oo 54 05 284 T1E 100.0 Flotz/sean
[+s052_]
Revalution|Missed PSR SSR Cornbined Total |5—|
Flot count u] u] u] 42234 u] 42234 Plots{scan

2.3. Analysing the Data: Probability of Detection Calculation

The RASS-S data can be used to perform specific probability of detection calculations.
The principle is based on the tracker output, where Pd will be specified as:

Pd(Tracker) = # plots received / # plots expected
The # received plots are calculated for each individual track number. The expected
number of plots is calculated by subtracting the scan number at the end of a specific track

from the scan number at the beginning.

Further calculations sort the plots to their validity.
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An individual Pd for valid mode A and Mode C code is calculated also.
These Pd values can be represented in two ways:

1) Tabular, sorted per scan number and A code:

The tabular Pd will give you the following information:

=" Pd ralaulationvio"FcF—————— 1| H
[ 9pt application Font Vl e VI = Vl
Eadaré E::‘?;t?m bF 354 54N Min # scans Export?
ecorded from: rox 5254, IC' O
e
ACAD| Tr nr | A code| Tirme in Tirne spent|FL in |FL out| #scans| #¥plats| ¥ mis #55R (#PSR [ #COME|(Pd SRR |PdPSR|Pd A|PdC
i) u] 1] 08:51:58 [00" 250 |350 |1 1] 1 1] u] 1] 1] -—= |-—=
1 1 FOOZ (092245 |22:00° 49 u] 121 122 |0 122 |0 100 1] 100 |98
2 2 1100 [(10:46:19 314" 0 0 59 59 0 59 0 100 1] 100 (0
E 4 2000 (10:59:42 |01:30° 29 u] 10 10 1] 10 u] 100 1] 100 (0
4 a2 FOOZ [11:29:20 |04:23" 112 |0 24 24 1] 24 u] 100 1] 100 (100
5 a2 F014 (112443 1232 120 |0 70 ] 1 &9 u] 99 1] 99 100
& 12 1] 11:50:49 [10" 1] u] 2 2 1] 2 u] 100 1] 100 (0
7 14 2552 (094707 |2845 1] u] 170 171 |0 171 |0 100 1] 99 |0
2 15 FO02 (10:33:29 |02.54' 159 |0 24 24 1] 24 u] 100 1] 96 |92
E 15 TH2 [10:23:49 |09:30" 218 |0 57 57 1] 57 u] 1]
10 16 2002 [09:44:45 (010418 (270 |0 252|355 |0 255 |0 1]
11 16 2634 [09:42:44 |01:51" 270 |0 12 12 1] 12 u] 1]
12 16 4000 [(12:11:56 |20 1] u] z z 1] z u] 1]
12 17 2036 (10:25:41  |01:11° 291 |0 2 1] u] 1]
14 17 777 [10:23:49 00" 1] u] 1 1] u] 1]
15 17 4202 (10:24:51 OO 1] u] 1 1] u] 1]
16 17 6777 [10:24:31 |00 1] u] 1 1] u] 1]
17 17 FITT [10:25:29 0152 0 [u] El z [u] 0
12 09:29:52 0 [u] & 0 [u] 0

Aircraft ID number ( attributed by the program)
Track number

A code

Time the track was initiated
Time the track existed

FL the track was initiated

# scans the track existed

# plots counted in specific track
# missed plots in this track

# SRR only plots in this track
# PSR only plots in this track

# COMBined plots in this track
Pd for the SSR

Pd for the PSR

Pd for valid A code

Pd for valid C code

The RASS-S tools do not contain a software tracker or Object correlator, so beware when
interpreting these Pd values! They depend on the output of the tracker!
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2) Sorted in “boxes” according to position(range, azimuth, altitude).

Here, selection is not made toward A or C code validity, but according to position. The
radar coverage is split into boxes, each with a given range, azimuth and altitude size.
These parameters must be set before the instrument is run.

The user can select between Pd as a function of FL and range or azimuth and range.

The third dimension (azimuth or FL) is selected using an index.

O=—"—————————— 3pPdcaltulatonvi—"i—0——————
v =5
Y
| o]
Fange(Mm} PEF=1IR & A-imetif FL 00 fo 50 I N ﬂ g ﬂ
160 i3 sy [y
& 4 4 & 20 2 e —
1= 5 4 4 50 0 2 (st
. )
e TE 1 (Fighh tevel)
8 3 25 26 1 =

120-| L T S R I |
8 > b # 01234567

120-|

16 17
16 17

#zimuth sectors
Range cel size [NMm
Heigth cel size (FL)

Z50 Maxirnurn FL

a9

110- =

100-|

25
5

20

90| 20

Radar : Bertern
Recorded from:
D_Prox.52.54.54 N

80|

30
54

10 3

e 10 3

60|

s 29 ]
s 29 30

12
12

50|

40|
& 17 10

20-] .

e B 17 10

o 12 15 17 24 12 5 1 15 3 15
10 6 12 a3 a2 24 12 5 1 15 3 3%

T RN e st ey e e e S | R p—
0 20 40 &0 S0 100 120 140 150 120 200 220 240 260 2E0 300 320 340 3&0
Azimuth(deg)

2.4. Analysing the Data: Sector message delay analysis

Sector Message Delay Analysis is done using the Inventory tool. Any EDR recording
containing surveillance radar data made with ARP/ACP and/or GPS signals connected
(see chapter VI of Volume 4 Data Recording & Analysis, Chapter VI Pd & Accuracy for
more details on this set up) can be used for Sector Message Delay Analysis. In fact, the
complete procedure is transparent for the user. Any S4 format file resulting from an EDR
conversion contains automatically the necessary information for delay analysis. The
actual analysis is made in the Inventory tool by filtering out the sector messages and by
selecting the proper X- and Y-axis units.

The following steps demonstrate a complete Sector Message Delay Analysis.
1. Take or make an EDR recording of surveillance radar data with ARP/ACP and/or GPS

signals connected to the recording set up. ARP/ACP signals allows an analysis based on
azimuth, GPS signals allow an analysis based on time.
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[[] =————EDR Controlvi

08

(2] (o] (] [2)[=] | [af]

©

Recarding - FFI
[kb]
[kb]

HD size | 8353119

HLr pios. u}
Tirne 0.0
EDR Status
| EDFR: OK |
EDR zerial Nr
[ EpR_zeso1/017

s
|

HC uzage
| )
[ 1 [

a S0 100

0 0.00
[#] [deq]

- Connection

T s 1 G 26k 3G 4 ST o

Mo connection established.

S

2. Convert this recording with the EDR Conversion tool like any other recording. Sector
messages and North messages are flagged with a special Sector message flag during the
conversion process. This way they can be distinguished from regular targets. More in
detail, north messages get an azimuth value of zero and an range value of zero. Sector
messages get a range value of 512 Nm and an azimuth value corresponding their sector
number. The sector messages and north messages are interleaved with other regular

targets during the conversion process.

O EDR Convert 2B.vi B
(2) [ (] (=] (=] [0 ] [ow] [+]
Conversion Drizplay Infa Hesx

F?I:::-Sc:ation lain: ® File oA info D) | T 3323 3253 gggi :
- AFF AIGH-54 FTE P2E1 ) boR (A Hex Rev * coa0 0o
FaT:DAT A RAW RDR TEST ‘Q"]. O bR B Fri Time [11:26 35706
— Date | 25/05/2000
Destination ® rics [ Format Current Kb |
D BER Ertor ¥ u] L
. o None Frogress PRI
Line selection ] | W T E
1 1 1 1 1 1 1 1 1 1 1
O 2 =04 Os Oe 0 10 20 30 40 50 &0 VO =0 90 100 5
o

3. Load the converted data in the Inventory tool for analysis like any other converted
surveillance radar data. Use a combination of sector message, north message and azimuth
value filters to acquire the desired data for analysis. These filters are incorporated into
the Inventory filter set. The following filter set is available for Sector Message Delay

Analysis:
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LoadNewRassDataFile 2B.vi

Please select the data for layer # 1
r File pathnarne

HOvirk :C AP & IGN-54 . THD TEST RESULTS :lapb S4RD

r Scan select

7z ] I I I I I I (]

1 10 20 0 <0 S0 &0 TE
12:59:02 ] 13:10:24 .
27/04/0p | FtArtTime 27/04/0p | BN TiMe
- Filter
[ Sector Message  is equal to True)

Editfilter [ cancel I [ 0K ]

- Sector message is true = only sector and north messages will pass the filter.
- North message is true = only north messages will pass the filter.

Any combination of the above filters together with the already existing set of filters can
be used to acquire a specific set of data.

Next step is to choose the ‘Custom Menu’ and choose ‘Processing delay’ (for time based
delay analysis) or ‘Processing leap’ (for azimuth based delay analysis) as X-axis or Y-
axis. The other axis can be chosen according to the kind of display the user wants to
make.

~ - axis

< PPI
wy | Processing Delay [s] VI
Flanar
Wertical — = fi¥- axiz 1
Made & code=firec. time)
Flight Level=f(rec.time) | Recording Time[h:m:s] VI
R=flglevation])
R=flrec.time)

fz=flrec time)
Track ®=firec.time)

Define Custormn Menu

From this moment the necessary data is present in the Inventory tool and can be used for
analysis. All functions available in the Inventory tool can be used for this analysis.There
are no limitations since these sector and north messages are treated just like other regular
targets.
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o Inventory2B.vi

(2] @& EEmE - ZRIE IIIME ©
Processing delay [] Hot defined Frocessing Delay W QIR e e
e TN EUPS
L ' .. ' . v [-7235.664 |
130 o e e e e R e . # Codes
Ty
Ve AN # I8
Py X
,}‘ ¥
et ‘;f'?-‘if\” A
0.80- —
0.70-
[0 )@=~
0.60- Target Info &
W G
o & Code [i]
FL o
0.40- s o
Range [Mrm] 0.00
0.30- azimuthldeg] | 0.00
ME
0.20- Tma
010 . Track® o
L Pouwer [dBm]| 0.0
0.00-| ‘ . . . . | [Ree:Time | 00:00:00.00
055840 03:42:00 03 :44:00 0% :46 00 0%:43:00 05 51| | Ree.Date [01/01/1504
— #
[®] BackGround (W] Map Recording Time [H:M:5] (@] | Se=n ]

1. nppnrtumt
L BRI J .. [m] Mo Math T DNoMathﬁi DNoMathm_J

In fact, sector messages and targets can be mixed during an analysis. It is also possible to
to a delay analysis for regular targets just like for sector messages. E.g. on a PPI view,
north messages will be displayed in the origin (range =0 and azimuth = o) and sector
messages will be displayed on a range of 512 Nm and an azimuth corresponding to their
sector number.

§
L

I===——————— hventiyBvi—Fr————————[0 5
EEE ERME L ERE (©
f [Nm] Mot defined s 25| [+
5127
’ ' ! IR ] EUTR|
4507 %[ o000
400~ v
. . & Codes
350
200~ —
250
200-|
150~
100+
50- L
0-
= Lo
-1eeqe Target Info @&
v G
-150- ACode | O
-200- FL 0
-230- s @
Range [m] | 0.00
~3007 azimuth[dea] | 0.00
&=l . . B
-400- Tupe
Track® [
5 . R Pawer [d8m][ 00
5127, . ‘ . : ; : . . ‘ ||| =i EEEERE
—512 -400  -300 -200 -100 0 100 200 300 400 512| | RecDate [01/01/1304
(W] BackGround (W] Map W [him] ] | Sean * o
ad 4l ) wl ﬂ 1. oppartunit [
W] No Math m [J HeMath B[] Mo Math T [
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The following figure displays the transmission delay of the target in green, the
transmission delay of the sectors in blue and the north message delay in red. This can be

achieved by using multiple layers and filters in the Inventory tool.

e

Inventory2Bvi——————

BE

(2]

CEmE R EEELE

o

Processing delay [5]

Mot defined [ Processingrelay  w]

1.497-,

112 220 % ]
T
x sz [
v iz | Bl

A Codes

Lo |E[wme~]

Targetmfe@
acote | o |[1[]
o[ o L
s[ o ][ |

0.400- Range [Nm] | 0.00 |
Azimuthldeq] | 0.00
T el
. . e
- . - .
0200 W e e T L PR - Track® [
. . * " * Power [dEm][ 0.0
04005 . o . I . .
onss-t* 0 as . L e LR L1 . Rec Tirme 00:00:00.00
o= | | i | I |
09:38:40 094200 09:44 .00 094600 094800 0951 | RecDate |01/01/1504
[W]BackGround [m] r1ap Recording Time [H:M:5] Sean * [ o |
1. opportunit 2. opportunit Z. opportunit
4] al ] o | Lasortn ]2 Fl &
(W] ria Math T [W] Mo Math T[] Mo Math i B2
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Chapter IV: Serial Communication on LAB B/X25 (RDR 339)

1.0. Introduction

The final stage in the radar chain is the data processor and the corresponding data
transmission elements: data lines, modems, telephone or dedicated data lines. More and
more this radar data is shared by multiple users distributed over a wide area. For
efficient transportation of this data via private or public networks, high speed serial
communication protocols are used. EUROCONTROL selected LAP B / X25 for this
purpose. The Radar Data Recorder RDR 339 can be used to support actively these two
communication protocols. To avoid misunderstandings, the RDR 339 is called Extended
Data Recorder from now on. This equipment records (active) the serial radar data
transmitted using the LAP B / X25 protocol, regardless of the data format, to its hard
disk in a raw format. Every message is time stamped before it is stored on disk.

This recording can then be converted into a suitable data format for further evaluation:
this can be the RASS-C compatible DCP-MUX format, a time-code enhanced DCP-MUX
format or the RASS-S data format. Furthermore, since the full communication protocol
is recorded together with the radar data, an analysis of the line quality and
communication protocol syntax is possible.

2.0. Extended Data Recorder (RDR 339) Hardware Reqguirements

The recording equipment includes the following hardware:

-Extended Data Recorder (RDR 339)
-Power supply cable
-Portable workstation with power supply
-SCSI connection cable
-Interface kit containing:
6 DB25 connection cables
1 DB15HD to DB15HD RVI connection cable
[-Custom made connection cables]
[-breakout boxes for custom adaptation of connectors]
-Aluminium case

EDR (RDR 339) front panel view.
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EDR (RDR 339) back panel view.

3.0. Extended Data Recorder Connections

The extended data recorder has six high speed serial communication channels. Each of
the channels can be configured individually (see later). They can handle transmission
speeds up to 128 Kb/s and two electrical standards are supported: RS 232 and RS 422. The
serial data is fed to the recorder by six DB25 connectors, two on the front panel and four
on the back panel. The following list describes the pin layout of these connectors.

RDR339 connection diagram

Interface Pin Assignment on the RDR339 DB25 connector (Ch1-6)

Pin Signal RS530A standard DTE=EDR DCE RS422&RS485 RS232
1 Shield - - - Gnd

2 Transmit Data Out In TxD- TxD

3 Receive Data In Out RxD- RxD

4 Request To Send Out In RTS- RTS

5 Clear To Send In Out CTS- CTS

7 Signal Ground - - Gnd Gnd

9 Rtrn Receive Sig. EImnt Timing - - RxC+

11  Rtrn TX&Rx Ext. Sig. EImnt Tim. - - TrxC+

12  Rtrn Transmit Sig. ElImnt Timing - - TXC+

13 RtrnCTS - - CTS+

14 Rtrn TxD - - TxD+

15  Transmit Signal Element Timing In Out TXC- T*C

16 Rtrn RxD - - RxD+

17  Receive Signal Element Timing In Out RxC- RxC

18 Local Loopback Out In via 100Q to +12V via 100Q to +12V
19 RtrnRTS - - RTS+

20  Data Terminal Ready Out In DTR- DTR

21 Remote Loopback Out In via 100Q to -12V via 100Q to +12V
23 RtrnDTR - - DTR+

24  Tx &Rx Ext. Signal Element timing Out In TrxC- TrxC

Handshake lines are normally not used.
Lines are software switchable to RS422/RS485 and RS232.
For passive recording, only connect the inputs of the EDR.
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Tips on connecting the RDR339

DTE RDR connector

DTE RDR connector DB25 Male
DB25 Male
SGR <-> RJ45
DTE<->DCE DTE<->DCE 2 >3 TxC
1<>1 3<-1RxD
7<->7 15 <- 8 RxC
2->3 14 -> 16 17 <- 8 RxC
3<-2 16<- 14 24 ->5 TxC
15<-24 12<-11 18 -> 4 +12V
17<-24 9<-11 21->6-12V
24 -> 15 11->12 7 <->2 Gnd
24 > 17 11->9
DB25 Female RJ45
RDR is changed to DCE with this connection to RS232 Probe box or extension lead

The Extended Data Recorder can handle two serial communication protocols: LAP B and
X25. Both protocols are implemented according to the ITU-T Recommendation X25
(03793). For the moment, no X25 facility registration is supported. Furthermore only
incomming SVC calls listed in the preferences are accepted by the system.

In addition to the six DB25 serial data connectors, there is also a SCSI connector, a RVI
connector and an event input connector foreseen on the back panel of the EDR. The SCSI
connecter is intended to connect the workstation with the EDR using a standard SCSI
connection cable. The DB 15 HD RVI connector is used to input the radar timing signals
(ACP/ARP) distributed by the RVI box (See RASS-S4 User Manual, Chapter 3). The
BNC (TTL) event input connector can be used to record an extra event (e.g. the PPS of the
GPS) together with the serial data. This can then be used for analysis of the recorded
data in a later stage.

Interface Pin Assignment for Raytheon Cossor systems( DB25 connector )

Pin Signal RS530A standard

5 Shield - -

2 Transmit Data Out TxD-
7 Receive Data In RxD-
3 Request To Send Out RTS-
6 Clear To Send In CTS-
18 Signal Ground - Gnd
21 Rtrn Receive Sig. EImnt Timing - RxC+
17  Rtrn TX&Rx Ext. Sig. EImnt Tim. - TrxC+
14  Rtrn Transmit Sig. ElImnt Timing - TXC+
19 RtrnCTS - CTS+
15 Rtrn TxD - TxD+
1 Transmit Signal Element Timing In TxC-
20 RtrnRxD - RxD+
8 Receive Signal Element Timing In RxC-
16 RtrnRTS - RTS+
/ Data Terminal Ready Out DTR-
/ Rtrn DTR - DTR+
4 Tx &Rx Ext. Signal Element timing Out TrxC-
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4.0. Making a Recording: CheckKlist

4.1. Procedure

The extended data recording will be set up in several discrete steps:

a) Hardware connections
b) Making a recording

¢) Converting data into a convenient format
Corresponding to each step one or more tools will be used :
a) & b) EDR Control.vi : This tool controls the recording.

d)_EDR Convert.vi

4.2. Recording the Data: EDR Serial Recorder

: This program converts the recorded data into a DCP MUX or RASS-
S format.

1. Load the Serial Recording tool from the RASS-S toolbox.

EDR 'ﬂ

ar

H25 o
EDR Data énalyser
EDR Bit Recorder
EDR Convert Bit Recording

EDF Serial Recorder

EDR Convert Serial Recording
GDLP

Protocol Viewer

EDR Replay

EDR Export

UDP-IP Recorder

Convert Network Recording
The following window will appear on the screen.

O

EDR Control P5vi

=)=

EEEm

[2][@](=][2]=]

)
[

Recording r FF1

HD size | 2958120 | [Kb]

HE: pos. 1} [kb]
Tirne 0.0

EDR Status

EDLR Ok

EDR serial Nr

EDR_26/01 /017

=
[

A hun
]

o

[*1

m

0.00
[deq]

r Connection

GPS @ 13 248 348 440 S48 64

Mo connection established.

The user interface of the EDR Serial Recording tool is divided into several functional
blocks. At the top, there is a row of buttons to operate the tool.

RUM4 Ch IV Serial Communication v4.4.2. 25-07-02

B

interseftifeleclionic:

Volume 4



RASS-S User Manual Chapter IV : Seriadl Communication on LAP B/X25 -IV.5-

| Toggle “Help” window on/off

I Start the recording

I Show the preferences window

El
(o]
E. Stop the recording
£
&

| Copy data to image file
Program clock/LAP B disconnection

E. Recover data from EDR
{ L)
Auto save/Custom save function

@. Stop the EDR Serial Recording tool
Some of these buttons can be disabled according to circumstances.

At the bottom there is a Connection panel which indicates the integrity of the recording
for each of the channels and for the GPS information.

- Connection

GPS & 158 248 348 442 S ci@

Mo connection established.

=1
I

At the left hand side there is a Recording panel to monitor the proper functioning of the

EDR.
Recording
HD size | 2955120 | [Kb]
HD poz. 1] [Kb]
Timne 0.0
ECR Status

ECR serial Nr

EDR_26/01/017

At the right hand side there is a PPl panel to monitor the radar turning (ACP/ARP)
information. If no radar timing signals are connected this panel will not be updated and
the dial will not turn. Notice that it is not mandatory to have the radar timing signals
connected to make an EDR Serial recording. However some analysis features are not
available when ACP/ARP signals are not connected to the EDR.
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L1} 0.00

[*] [deq]

Make sure all the neccesary hardware connections (including the SCSI connection between
the EDR and the workstation) are made properly before proceeding.

2. Run the EDR Serial Recording tool using the button in the upper left corner of the
window.

The first time the tool is run, the preferences window will automatically pop up. This

window can also be called by clicking the preferences button.

EDR Preferencesvi=———————— E

ey 0
[ ceneral \/ \/ \/ \/

CAERINRUE o deess List (SVC) LN List (PYC)
@ 12 bit ACPR (4096) ‘ 11T
(O 14 bit ACPR (16384)
(D 16 bit ACPR (65536)

- Host Settings
Line — —
Hone hdl
Hurnber
-

GPS Timing
[ [ use GPS Timing (UTC)

-G t — Dutgaing SYC LN Range ——
macten[ 1]

There are eight tabs selectable of which seven are accessible from the EDR Serial
Recording tool. The tab “GDLP” is not accessible from the EDR Serial Recording tool
(disabled).

The tab “General” is used to specify the number of ACP pulses per revolution connected to
the EDR (mandatory for GDLP, PSR Scenario Generation).

12 bit = 4096 ACP per revolution
14 bit = 16384 ACP per revolution
16 bit = 65536 ACP per revolution

ACP Input

@ 12 bit ACPR (4095)
() 14 bit ACPR (16324)
() 16 bit ACPR (£5536)

The host settings panel is only used for the GDLP functionality and PSR Scenario
Generation. The host line, is the serial communication channel used for streaming data to
the POEMS (bidirectional serial communication). There is only one host line available.
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The physical channel selects the hardware connector and the logical channel selects the
X25 logical channel (when applicable) to be used as host line.

Host Settings
Fhysical Channel
MNone hd
Logical Channel

w

If the GPS timing box is checked, make sure a GPS is connected to the system. GPS timing
is mandatory for PSR Scenario generation and transmission delay analysis.

BFS Tiring
] u== 0FS Timing 0TS

A list of allowed SVC DTE addresses (incomming and outgoing) and PVC LCN’s can be
configured.

 LCN List (PYC)

r Address List (W)

Specify the SVC address or PVC LCN in the the respective control and click the E

button to transfer it to the list. Use the button to remove the selected items from the
list. Notice that these are general lists out of which for each hardware channel
individual numbers can be chosen.

For outgoing SVC calls, the upper (Max LCN) and lower boundary (Min LCN) for the
LCN can be chosen as wel as the LCN sequence for consequative outgoing SVC calls.

Outgoing SYC LCM Range

Finally, any comment related to the general set up can be added in the comment display.

Carnrnent.

The preferences window is also used to configure the different channels individually.
Each of the six channels can have its own settings. Select a channel by clicking on its
respective tab. According to the Line settings, some controls can be disabled.The
following window will appear.
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EDR Preferencesvi*=———————— E

[ V \ V V
/ \/ et \/ \/

LAF B Layer

Line Settings Physical Layer. ~H25 Layer

Tupe Line Type DCE w2 ]
Layer Appearance [ DTE pTe[ 1] size[ 151 ] [Bytes

R clook [nternar] | | 115 Jisest | | 71920 Jiseel

Tx Clock [ Internal | 1320 i%ee] 111 [ 10 [3ee]
T2 =

gutrate [ 5800 ] | | 11 (255 ] oes )

Tz [Sec]

[ H2S5 Channels ——————— | N2 1*] T20 [Sec]
E K7 = 121 (100 ] isec]
T2z Igec]

- Comment T el
T28 [5es]

It is most convenient to enter the settings left to right, starting with the Line Settings.

1. Specify the type of recording: None, Passive, Active or Y-Passive.
- None means that this channel is not used. No further settings need to be entered.
- Passive means that this channel is recorded in spy mode (listening only). The
Line Type (electrical standard) needs to be selected. Set the Rx and Tx clock to
external (slave mode).
- Active means that on this channels the protocol is actively supported by the
EDR. Most of the parameters need to be entered.
- Y-Passive means that this channel is recorded in spy mode. The channels are
automatically paired (1&2, 3&4, 5&6) during the further processing. This allows
for spying on both directions (up and down). The Line Type (electrical standard)
needs to be selected. Set the Rx and Tx clock to external (slave mode). Notice that
both channels of a pair need to be configured individually

2. Select the Line Type (electrical standard): RS 232 or RS 422.
Continue only if “Active” type is selected.

3. Choose the protocol appearance of the recorder: DTE or DCE. This is the logical
appearance of the channel, electrically it is default wired as a DTE.

4. Select the Rx and Tx clock generation : internal or external. If internal is chosen for one
of both, specify the baud rate Baudrate _

5. Select the protocol Layer to be used for the active recording: LAP B, X25 or U-HDLC.

If LAP B is chosen, only the LAP B layer parameters need to be entered further. These
parameters are named according the ITU-T recommendation X25. For more details about
these parameters consult ITU-T recommendation X25.

If X25 is chosen , continue with the list

6. Enter the X25 Layer parameters. These parameters are named according the ITU-T
recommendation X25. For more details about these parameters consult ITU-T
recommendation X25.

7. Select a number of SVC’s and PVC’s from the specified list. Click the button to
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make a selection. The following window will appear.

X25 Channel Select P5.vi

PYC | SvCin | svCout |

E EDR hardware channel 1
LCH List

100
200 1 [

r Current Selection List:

Calling Address
MNone
Call User Data

There are 3 possiblities configurations for a X25 channel: PVC, Incomming SVC and
Outgoing SVC. They can be configured by clicking the respective tabs.
To add a logical PVC channel to the hardware connection select a LCN from the list and

transfer it to the current selection list by clicking on the B button.

X25 Channel Select PS.vi
PV T SYC In T SWC out ] r Current Selection List
E EDR hardware channel 1

Calling Addrecs List
122456
SETET4 1 [

Calling Address

MNone
Call User Data
Cancel I 0K I

To add a logical SVC incomming call to the hardware connection select a calling

adddress from the list and transfer it to the current selection list by clicking on the IE
button.

To add a logical SVC outgoing call to the hardware connection select a called adddress

from the list and transfer it to the current selection list by clicking on the B button.
optionally the calling address and user data can be included in the outgoing call. This can
be done by checking the respective boxes. A logical channel can be deleted for the current

selection list by clicking the button. To confirm the logical channel configuration and

return to the preferences window click the button. Click the button to

ignore the logical channel configuration.

§ ) Volume 4

et dadieniz

RUM4 Ch IV Serial Communication v4.4.2. 25-07-02




RASS-S User Manual Chapter IV : Serial Communication on LAP B/X25 -1v.10 -

X25 Channel Select PSvi

r Current Selection List

Pvc | SVCh | SYC Out |

E EDR hardware channel 1
Called Address List |z Calling Address List

122456 122456
987ES4 [] | #2754 1

Calling Address
Mone
Call User Data

|z Call User Data
|| [122z45

8. U-HDLC is the Unnumbered HDLC protocol. It is a limited subset of LAP B, it is
merely a one-directional streaming of the data without any checking of the protocol
using the unnumbered information frame format of the HDLC protocol. It is typically
used for PSR Scenario Generation by the PTE system. It can be used to supply a
transmission clock for U-HDLC outputs of the POEMS.

Click to save these settings or click to discard them and return

to the recording tool.

3. Now check the Recording panel.

Recording

HD size | 2952120 | [Kb]

HD pos. 1] [kb]
Tirne 0.0
EDR Status
EDR OK

EDR serial N

EDR_Z&/01 /017

The Recording panel displays the hard disk size in Kb, the current hard disk recording
position (should read zero at start) in Kb, the EDR serial number and the EDR status. The
EDR status indicator can have 4 different values:

EDR OK: ready to start recording.

EDR NOT FOUND: check if EDR is turned on, check SCSI.

No disk Inserted: insert a pack (for EDR with JAZZ drive only).

Disk is write protected: unlock the pack (for EDR with JAZZ drive only).

4. A recording will always start at HD position 0. Beware, a new recording will
overwrite the data stored on the disk from a previous recording. The disks used for this
logging are raw unpartitioned disks. They do not contain a valid Macintosh or MS DOS
partition, and can not be used to store other information than EDR serial recordings. To

start the recording, click the start E button. To stop a recording, click the stop E

button. This is the only way to fully terminate a recording, Clicking the @ button will
stop the EDR Serial Recording tool, but will not terminate the recording itself. The EDR
will keep on recording until the disk is full and then restart at the beginning of the disk.

5. While recording, the HD position indicator will count the Kilobytes disk space used.
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A time indication shows the current time. If GPS is used, this time is UTC, otherwise
computer time settings are used.

Time | 9:29:594 Local

6. The PPI indicator will show the radar timing information (ACP/ARP) during the
recording (if connected). This timing information is also recorded together with the
serial data and can be used for analysing the data in a later stage.

- FFI

12 71.10
[*] [deq]

7. The Connection panel indicates the integrity of the recording for each of the channels
and the GPS information individually.

GRS g 1 2@ 3@ 45 S 6B

For each hardware channel and for the timing information (GPS, ACP,ARP) there is a
LED display that indicates the general status of the recording for that particular
channel: Grey meaning hardware channel NOT IN USE, red meaning all logical channels
NOT OK, yellow meaning at least one logical channel is NOT OK, green meaning all
logical channels OK. Notice that a red or yellow LED does not necessarily means that
the recording has failed. A poor line quality also results in a temporary red/yellow
light. A green light indicates that the recording is functioning in an optimal way for the
respective hardware channel.

The synoptic text displays more details of the current status of the recording. Only the

“active”, “passive” or “Y-passive”(See preferences) channels are displayed. There are
three levels of reporting:

1. Rx/Tx level: monitoring of the number of transmitted frames, good and bad received
frames.

2. LAP B level: monitoring of the LAP B state, number of rejects and resets.

3. X25 level: monitoring of the X25 state, Tx and Rx number and number of resets

These counters are updated continuously during the recording.
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GRS 4 1 Zh 2igh =@ 4 5 S el

Tirming : 0K [ |
ARF ®:00113 ACF #3220 |
FFS #:00000 GPS timing not used

No GPS time correction done

Lime 1: PYC: 100 =: OK

Tx : ® Frames: 52

Fx : ® Good: 51, ¥ Bad: 0

LA&F B : Information

LAF B : Fermn. reject: 0, Lo, reject: 0
LA&F B : Remn. reset: 0, Loc. reset: 0
K253 /P4

H2ZS3 PR) :0,PIS) : 0

w253 Femn. reset: 0, Loc. reset: 0

Line 1: SWC IN: 123456 =: FaAIL

T : ®Frames: 52

R 0 # Good: 51, # Bad: 0

L&F B : Inforrnation

L&P B : Rern. reject: 0, Loc, reject: 0
LAF B : Fermn. reset: 0, Loc. reset: 0
H233 M

HESS CPIR) :0,P05) : 0

#2553 :Remn. reset: 0, Loc. reset: 0

By clicking and dragging the lower right corner of the window, the EDR Serial recording
tool can be resized to fit the complete list of status reports.

8. At any time when the save button is enabled, a copy of the raw data file can be
made to an “image file” on the computer disk. This file will contain a bit copy of the
specified Kbytes (up to that moment) on the EDR hard disk.

Click the Save button to initiate the copy tool. The following window will appear:

Selectfoldervi=""——————H
Please specify the EDR recording destination

Infa

[ RAW RDR %]
= T+
Car s |
(= CAT 17 SAMPLE2
= CAT17-REC1 e
=1 ENDLESS
= gdip int 2409_18
110GIC2
110GIC3

01 ;0000

01 /01 £1904

This window allows the user to browse for a destination folder on the computer hard
disk. Once a destination is selected the tool will automatically generate the
appropriate files. The following window illustrates the progress of the saving process.
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[0 =———FEDRresultfiles Psxi="—"—————H

Saving data

Progress

L 1 | | Building image file...
Cancel

The copying may take a while. The progress can be monitored in the progress bar . After
copying, the window will close automatically. The saving process can be stopped at all
times by clicking the cancel button. Notice that in total four different kind of files are
saved to disk sequentially. This means that whenever a saving process is cancelled the
remaing files are not saved and the corresponding information will not be available.

9. Click the Recover @ button to recover the data stored on the EDR hard disk whenver
the system has malfunctioned. Even in a case of power failure the data already recorded
can be recovered after start up of the system. As long as there is no new recording started

(by clicking the E button), the previous recording can always be restored (including the
UTC time stamping). As a maximum, the last 5 seconds of the previous recording can be
lost.

10. The EDR recording is an endless loop type recording. This means that whenever the
end of the EDR disk is reached, the recording will restart at the beginning of the EDR
disk. During this process the contents of the EDR disk is gradually overwritten while the
recording goes on. The Custom Save function can be used to retrieve a specific part from
the recording that is on the EDR disk. Launch the Custom Save function from the EDR
recording tool user interface.

Customn Sawve

The following window will appear:

[[] = offload Data from EDRvi=—"—H
‘ [Mb] | Slider Step Ikb] @

4l =g— 0

105711 69 ) _ [1zorazez
n5/0z/z00z | Tt TIme End Time | o5 oz /2002

Use the red slider to mark the beginning of the section to be retrieved and use the blue
slider to mark the ending of the section to be retrieved. The corresponding start and end
time of the section to be retrieved are displayed in the red and blue boxes below the
sliders. The amount of data that is selected is displayed in MegaBytes

& =

By clicking the button the save procedure is initiated (see 8.) The Custom Save
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function runs in parallel with the EDR recording tool and has no influence on the
performance of the EDR recording tool. The Custom Save function can be opened, used and

closed (using the button) without interrupting the EDR recording.

11. The Auto Save function allows the user to automatically save files during a longer
period of recording. Launch the Auto Save function from the EDR recording tool user
interface.

=
o
Custorn Sawve

Auto Save

The follwoing window will appear:

Auto save from EDRvi =——=H

Settings Info
Period Current Time [ 1251 407
05/02/2002

Date

Archi
rehive Last recording Nexct Sheduled [ 0000000

Auto Save | 01/01./2040

Earliest Entry
05/02/2002

Current Size [+1b]

Free HD Space II' [rib]

Destination Folder

Just like the Custom Save function, the Auto Save function runs in parallel with the EDR
recording tool and has no influence on the performance of the EDR recording tool. The

Auto Save function can be opened, used and closed (using the button) without
interrupting the EDR recording. The Auto Save function allows the user to keep an
archive of a predefined number of files with a specific length on the computer disk.

Use the button to browse for a destination folder to store the archive. The files are
automatically named using the following convention:

DDMMYY_HHMM being the day ,month, year, hour and minute of the starting time for
a particular file.

The length of the stored files is defined in time. The user can choose from the folllowing
possibilities:
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o Mone
1 /4 hour
142 hour
1 hour
2 hours
3 hours
174 day
142 day
1 day
2 days
I days
4 days
5 days
10 days
15 days
20 days
1 rnonth

E.g. if the user would select 2 hours as period, the first file is saved when the first even
hour is reached. From that moment on every two hours a new save procedure is executed.
So if the recording is started at 08:25:00 the first file is saved at 10:00:00. The next
scheduled auto save will be at 12:00:00 and so on. This means that only the first file will
not cover the complete selected period. This procedure allows the user to make
synchonous recording at different sites.

The user can select between the following archive sizes:

+f Last recording
Last 2 recardings
Last 3 recardings
Last 4 recordings
Last 5 recordings
Lazt 10 recordings
Last 15 recordings
Last 20 recordings
Last 30 recordings
Al recordings

An archive size of 3 means that at all times the three most recent saved files are present
on the computer hard disk. An Info panel at the right hand side displays the current
time, the next scheduled auto save time, the earliest entry of data in the current file, the
size of the current file and the free hard disk space left on the computer disk. When a
GPS is used all these time are UTC, otherwise the computer time is used.

Infa

Current Tirne 13:28:209
Date | 05/02/2002

MNext Sheduled 13:30:00.0
futo Save | 05/02/2002

Earliest Entry 12:531:281
05/02 /2002

Current Size [Fb]
Free HD Space [ME]

By clicking the ™ button the current archive is displayed.
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Auto save from EDR.vi

=]
|
Settings Info

Period Current Time [ 1329 481
Date | 05/02/2002

Archi
rehive Last resarding Mest Sheduled [ D0 00000

Auta Save | 01/01./2040

Destination Folder

HEirk -C AMP A 1GN-54 PS5 B iy 0152:@2} .”:gg'o]z

TESTING DDE D AT 4 RAW

RDR ENDLESS Current Size [b]
Free HD Space [ 2047 | [Mb]

=

— Archive

rr. | Mamne Size [MB] | Tire Date uTeC

1 |pzoits_13se D26 133801 [18-01-2002 Mo

2 0201131333 0.2 134002 |18-01-2002 Mo

30201181340 |DAF 134202 18-01-2002 Mo

4 0201131342 0126 13:44:01 |18-01-2002 Mo

5 0201131344 D126 134601 18-01-2002 Mo

12. Click the Stop @ button to stop the EDR Serial Recording tool.

4.3. EDR Convert Plot Data

4.3.1. Introduction

The Extended Data Recorder (RDR 339) is connected to one or more serial communication
lines and records the serial data, independent of the format, as long as it is transmitted
using the LAP B or X25 protocol.

The main objective of the convertor program is to convert the serial recorder data into a
file format which can be read by the RASS-S or RASS-C analysis programs.

For the moment the following data formats are supported on the EDR convert tool:
- ASTERIX Cat 001, ASTERIX Cat 002, ASTERIX Cat 016, ASTERIX Cat 034, ASTERIX
Cat 048 and RDIF.

4.3.2. EDR Convert Serial Recording.vi

After a serial recording or even while the serial recording is being performed, you can
convert the recorded data into a DCP-MUX format, a REDR format ( for replay purposes)
or into a RASS-S format. ( other formats may be foreseen in the future ( Madrec etc..). The
convertor program also allows you to see the data in a PPl format or a Hex format. This
comes in handy to check the recording process while it is being performed.

Recordings made in active or Y-passive mode (pairs 1&2, 3&4 and 5&6) are cleared from
retransmitted information (LAP-B and X25). Only confirmed information is allowed
through the conversion process and used for futher processing.

1. Load the Convert Radar Data tool from the RASS-S toolbox

g ) Volume 4
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EDR Crata Analyser
EDR Bit Recorder
ECR Convvert Bit Recording

EDR Serial Recordet

GOLP

Protocol Miewer
ECE Replay

ECR Export

EDR Convert Serial Becording

UDP-IP Recorder
Convert Metwork Recording

The following window will appear on the screen.

[} Convertvi B
==
[ o0t Application Font *|[3e |l ~| e
+
(=] (] (1] e} [©
Converzion Selection info 1 Hex [
Source Start sean | | s, d
| | Erd sean
359993
Destination
| &
Frogress PRI
— mp - I N
ine zelection D Format E
| ] . . | W
hOzO=04 Os Qe O stats 0 20 40 &0 e 100 5

RUM4 Ch IV Serial Communication v4.4.2. 25-07-02

Run the EDR Convert tool using the button in the upper left corner of the window.

First we determine the source of the data recording: We can convert data either directly
from a data recorder ( connected to the computer at that time), from a 10SS file ( e.g. from
a RASS-C recording) or from an EDR raw file.

This can be selected using the Source selector. There are 3 possibilities: File, IOSS and
EDR.

Source

2. All recordings start at the beginning of the hard disk. Each time a new recording is
started, the contents of the disk is overwritten. Therefore it is necessary to save each
recording before a new one is started.

3. When in live mode (EDR is selected as source), the EDR Status is shown in the Main
control bar.

: B E E E Radar Data Recorder 0K

The indicator returns the status of the Extended Data Recorder

©

RDR Status
Radar [Data Becorder Ok

Several messages can be displayed :
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- EDR OK

- EDR NOT FOUND

- No Disk Inserted

- Disk is write protected

when something is wrong with the extended data recorder, or it is not connected, all the
functions regarding the data recorder are disabled (greyed out).

4. Progress bar and PPI indicator
If applicable, the progress bar will indicate the progress.

Frogress

I |
1 1 | | 1 1
a 20 40 &0 g0 100

If applicable, the PPI indicator will indicate the radar turning information during the
recording.

5. Following Control buttons determine the operation of the Convert program:

@- View/Set conversion preferences
I Start a conversion.

I Stop a process.

I Pause a process.

| Step a process

QI EME[E]

I Stop the Covert Radar Data tool. This button will close every window that was
used by the radar data convertor tool.

6. View options

Drizplay

O e

D Farrmat

[ stats

Infia E
He:: E

6.1. Hex

RUM4 Ch IV Serial Communication v4.4.2. 25-07-02
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Check this box to enable a window which shows a hexadecimal display of the current
conversion.

He

0100 39FF D403 2040
01DE DAAR 11C1 0240 [
04Da 0371 1212 2C02
0600 363C CD40 FFD4
0320 A001 D40i 9416
9602 CE04 YFO3 VD16
JF24 0303 95880 46CC
40

6.2. PP1 = Check this box to open a window which shows a PPI (Plan Position Indicator)

display of the current conversion.

[I=——————— PFPIMonitor.vi
140-

T e e [R=65.T; AT=EE0.T o0z |4
: Tlacode= 225, alt= 22000 | 0021

i Rt " Track nb= 0O oo7s
> ST 0103

: o o107

0127
0131
0137
0143
0147
0151
0152
L | o154
L | o7
L o1es
| o1es
o=
JoEn
{0314

120

100-

80—
&0

an-| ¢

i| oz22
il oz4z
i | 0345
0347
0353
0356
0367
o414
o522
0535
0540
. Ry ) o2
R el e 0546
~120-| |l ) Ee 1 [ = el - L IC I
I T T e e Gz
I 1 I T T T 1 T T T T T T
7190 120 100 60 60 40 20 0 20 40 60 €0 100 120 140Mm oy

-z0-|,
-40- I"I
—eo-

—20-|

-100-

The positions of the aircraft can be viewed in the PPl graph. The history length of the
track is fixed at 5 scans.

tgid IC 1D
.+.

In the right hand side of this window, a list is presented with the A codes of all the
aircraft present on the PPI. By double clicking one of these items in the list, a query is
performed on this particular aircraft. The data (Range, Azimuth, A code, Altitude,
Track number, etc.. ) is presented in a text field in the right upper corner of the PPI
graph. Also the red cursor will be positioned on the current position of this aircraft. The
selected A code will be copied in the AC ID field.

The code present in this field will be tracked continuously by the red cursor if the lock
selector is set. The user can also enter manually a particular A code to be searched for in
this field.

RUM4 Ch IV Serial Communication v4.4.2. 25-07-02
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If a specific target is selected and the lock is set, the targets range and azimuth is
displayed in a comment field and is also transmitted serially trough the modem port of
the computer running the convert program. (ASCII data , 9600 baud, 8 data bits, 1 stop
bit, no parity) . This data can be fed to an other computer running for example the
window based video recording or the target injection. Using this it is possible to slave the
video recorder to any target produced by the radar. If a target is missed for any reason, no
position update is transmitted.

ATZESFLIZY

A second ( blue ) cursor can be moved by the user using the () cursor mouse pointer. Upon
clicking the question mark button, a label showing the A code and Flight level of that
particular plot will appear on the PPI. The label will remain in that position until the
user clicks the question mark button a second time. The label will then be updated.

By clicking the “Pause” button , the PPI screen will be “frozen”.

6.3. Info = Check this box to enable a display which shows additional information about
the current conversion.

Info
Message # 417

Rev® [ 5 ]

Time [09:02:05.403
Date 2440272000

Current Kb
error # [ 5]

- Message # will show the number of messages counted (Plot, Track, EMM, etc...
messages).

- Rev # will show the current detected revolution (counted North messages).

- current (Kb) indicator shows the # of Kb which have already been processed.

- Time shows the absolute time of the recording.

- Data error shows the number of errors counted.

6.4. Format = Check this box to open a window which shows the current hex data
formatted into a readable string according to the data format.

B

View Data Format.vi

| Cat9g2, Length = @a11

{B18)0ata Source Identifisr
%083 , SIC = 022

ir® = 184
{B20)Time of Day
Time = BO:AI :35.0859
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6.5. Stats = Check this box to open a window which shows all kinds of statistical values
during the conversion process.

O ==—————ViewStatistisni=—F———H
(2] (e (]
Lob V V
— LAF B Statistics
Frames 1] [®] Mot hck Inf. o [*]
Size 0.000 [Kb] User Data 0.000 [kb]
r— LAP B Frame Status
[#] [%]

oK o MNaM
CRC error a Mah
Owerflow Error o MaM
LAF B Abort o MNam

— LAP B Frame Type

[#] [%]

Informnation Frame (1) a Mal
Receive Ready Frame (RR) [ HaM
Receive Not Ready Frame (RNR) [ HaM
Re ject Frame (REJ) a Mah
Set wsynchronous Balanced Mode Frame (SABM) [ HaM
Disconnect Frame (DISC) a Mal
Disconnected Made Frame (DR o MaM
Unnumbered Acknow ledgement Frame (L&) [ HaM
Frame Re ject Frame (FRMR a Mah
Unknown Franme o MNaM

7. Option buttons

Eﬁ Scans a few blocks from the data source and colours the line check boxes green if the
recording holds data from that line.

Scanning for lines starts at the beginning of a file, or at "offset" for a EDR removable
disk.

Line selection

D O=z20=0+4 0= e

Line zelection
L Oz =4 Os Ce
8. Start/ Stop Selection

When ACP/ARP signals were connected during the recording the Start Scan and End Scan
control will automatically be filled with their respecteive values.

Start scan End scan

If no a ACP/ARP signals were connected during the recording the controls will
automatically be filled with respective 0 and 99999

These values can be changed at any time before converting the recorded data.
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4.3.3. Conversion of Data Recorder Data for RASS-S Analysis
1. Select conversion source
There are 3 possibilities: recording file, IOSS and EDR.

0535
EDFR

1.1. If Recording file or 10SS is chosen, you need to specify the full path name which
describes the location of the file which you want to convert. You can either type in the

path name or use the or button to select a file. A File dialog will appear:

Source
Macintosh &% :.CAMP&IGN-54 : Q
ACCEPT ANCE Y440 :DAT &R &YW RDE: 1

1.2. If EDR is chosen, the source parameters, i.e. the offset and the length, are
automatically defined. Offset is always read zero and length is always the size of the
disk. Use this selection to make a live conversion during a recording.

Source

Fil

[ Jommtee e
) pcF
S0000 Length (kED @ EDR

2. Destination of the data

There are 4 possibilities: RASS, DCP ,None and REDR . RASS is the format used in all
RASS-S analysis tools. DCP is a format used for the input of a RASS-C analysis. REDR
is the format used for data replay ( on the EDR or LAN)

Destination

2.1. If RASS-S or 10SS is chosen, you need to specify the full path name which describes
the location of the file which should hold the result of the selected conversion.

You can either type in the path name or use the button to select or create a file.

Destination

ACCEPTANCE Y440 :RESULTS :converted
Data S4RD

A file dialog will appear for you to enter the filename.

If RASS is Selected data will be saved in RASS-S format. This data type is not a
sequential data type as with other Radar data types, but is record oriented. It is
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dedicated toward the LabVIEW programming environment and is chosen for maximum
performance in this environment.

If 10SS is chosen data will be saved in Mayer-1OSS format. The data type inside the
Mayer-10SS format is the data as recorded on the recorder disk, but stripped from
synchronisation and filter characters.

2.2. If None is chosen, no file will be created, use this option if you only want to view the
data. This can be useful for a checkup or to use the system as a PPI during radar testing.

o M
comsl L
coust H

Data
Data

[Tame { sec)H
Tame [ =ee) L
[Tame 1510 =
L=

Pad 0
Pad =0
Pad =0
Pad 0
Pad =di0
2.3. If “REDR” is selected, an EDR replay file is created. This file can be replayed using
the EDR Replay tool |( see VoI5 Ch IX REDR Replay). Normally, this tool will use the
recorded ACP/ARP pulses to create the timing for replay. If ACP/ARPs are not recorded
in the original data, the tool can substitute these with the sector messages ( in
ASTERIX). To do this, set the correct “Scan Boundaries” parameter. ( See hereunder. )

To create an REDR file based on ACP/ARP recorded use “On ARP” as scan boundary. To

create an REDR file based on Sector messages, select | ”On Sector 0” as scan boundaries.
( New since release 4.4.3)

3. Specify the conversion parameters

Click the ‘%’ button to open the conversion preferences. The following window will
appear:

RUM4 Ch IV Serial Communication v4.4.3. 14-11-02
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View EDR Preferences.vi

[ \/ VY V/ \ \
[ \/ \/ \/ comvert \/ \

r Format ——m8 ——————— ’, Sean boundaries

[ ASTERIX | On ARP -]

— ASTERIS Parameters
Data Source ldentifier SIC d| o | SAC >-¢| 0 |

001 /042 quantisation factor [#/Nrm]

Only the convert tab is editable. All the other parameters were stored during the
recording process and are not to be changed for the conversion process. Enter the format to
be used for the conversion: ASTERIX or RDIF. In case of ASTERIX, enter the correct SIC
and SAC code to be used during the conversion process. In case of ASTERIX cat001/002
conversion, also enter the 1001/42 quantification factor for the X and Y range.

4. Line selection

To find out which lines where used during a recording use the button. The boxes of the
used line will turn green.

Tine zel.

1 H=2=E+0se

You need to specify which serial lines are included in the conversion by checking their
respective boxes.

5. Start conversion

Click the Start E button to start the conversion.

While the convertor is running, five features can be used to observe the data being
converted (Hex, PPI, Info, format and stats).

The conversion process can be stopped at all times by clicking the E button. The data
already converted converted is saved to disk. The conversion process can be paused at all

times by clicking the @ button. By clicking the E‘ button , the conversion process can

g ) Volume 4
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be advanced one message at a time. Each message can then be observed using one different

viewing options. Releasing the @ button will relaunch the conversion process.

Depending on the computer performance, data format and traffic density, conversion may
take from 5 to 100 % of the real recording time. Therefore we recommend not to use the PPI
display while conversion is taking place, except for brief checking or for real time
checking while recording is taking place. If available, use a fast desktop workstation
instead of a portable laptop for conversion.

B
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6. Running a batch of multiple conversions

= Press the button in the lower left corner to show or hide the "Batch Process".

(] (o] o] ] [¢]
Conversion Selection Infa E Hex B
Sourece Start scan # ]
_ Rev® [ 0 |
Macintosh At (D AMP & IGN-S4 ; | End <can o
ACCEPT ANCE Y440 :DATA:RAW RDR: e
99999 Date
Destination Current Kb L
RASS-5 W
Error # 1] Ll
MMacintosh AY CAMPAIGN-54 Display
ACCEPT AMCE Y40 :RESULTS wudpZ S4RD el Fraogress FFI1
Line selection (] | T
| 1, ASTERIX - | L Format || ! ] ] 0 (W
- [ stats o] 20 40 &0 a0 100 [
e
Batch Process
nr. | source line= to destination scan start|zcan end | Prefs
Q
Q
Q

Running a conversion can be a time consuming proces.s Therefore, if you want tot run
several conversions in a row you may wish to put them in a batch process.

E. Copy the single conversion selected by the green rectangle in the “Batch List” to the
controls in the “EDR functions” section.

I Add a single conversion at the position of the green rectangle to the "Batch list".

I Remove a single conversion at the position of the green rectangle from the "Batch
list".

B [v][+]

I Save the "Batch list" to disk for later use or reference.
@ Load a "Batch list" from disk.

E. Run the batch, this will successively starts the specified conversion.

E. Abort a running batch procedure.
& View Preferences Settings.

To build a batch list fill in the EDR convert parameters as for a sigle convert process.
Make sure all needed parameters are accounted for (Including the Preferences settings

like Format, SIC, SAC). Then click the E button to add the single conversion to the
batch conversion list. To change a conversion from the batch list, select it with the green

rectangle and copy it up to the single conversion display using the button. Change

the parameteres and add the new parameteres again to the batch list by clicking the@

g ) Volume 4
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button.

Click the E button to remove the selected (green rectangle) conversion from the batch
list. Click the E button to start the batch convert. The batch convert can be stopped at
any time by clicking the E button.

s

Close the batch conversion window afterwards by clicking the button.

Once the required data is converted in to the same format it can be used for comparison or
analysis in the selected radar analysis tool.

B
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1.0. Introduction

The Protocol Viewer was especially developed to investigate the LAP B/X25 serial
communication protocol which is used to transport ASTERIX data. Later the tool was
enhanced to include also UDP/IP recording viewing. In the OSI model this represents
the lowest three levels respectively for the serial communication (level 1), the LAP B
(level 2), X25 (level 3) and the application layer (level 6) for the ASTERIX or RDIF

Chapter V : Protocol Viewer *

data.

For ethernet recording, it represents the lowest three levels respectively for the
physical LAN (level 1), the IP (level 2), UDP (level 3) and the application layer (level

6) for the ASTERIX , RDIF or DDE data.

Furthermore radar timing signals (ACP/ARP) can be integrated in the analysis. A GPS
UTC time can be used for time stamping the LAP B/X25/ASTERIX serial communication
protocol. ( Not used in case of UDP_IP)

O Protocol Viewerwvi B
B nOnnEEEE] ] ]
— Data source Forrat Decode delay History Time

Macintosh AV CAMPAIGN-54 PS5 TESTING AY DATARAY RDR:6 [ ] e - | |On/0ff Delay [s] | | OnsOff Length [®] | | () Relative
NODES :6 MODES NZ+6_T1 PR M [ 20 ] @ absolute

Line zelection

Comm Layer
h LAFE W

Apperance Break mode

—

Read position

Logged in DCE mode W [ [ onsoif g ’V«=@=y 2230 | [Kb]

Timmttfe90012 200966l 1 iene & | o

— T analysis R analysis - Search @
M=g Mri 835685 Sizel 14 Status: Mot av. Msg Hr: 55584 Size: 4 Status: oK Soan i) [*]
Time:l6:i28:13.938908| Line: 6 | Level: LAP B Time:16:28:13.864308| Line! S | Lewel: LAP B

Azimuth m [deq]
Frame: Information Response | crRC: Mot av. Frame: Superwisory Response | cRC: AE 57 -

r Displa

Fornat: | | WeR):3 | mEz | R Format: R | MR 3 | NS ¢ | P e Play

Tirning rmessages
User- data: 11 @8 6C ES 84 1B 63 26 17 88 08 16 User data: Hone
M=g Mr: 85583 Size: 2 Status: Hot aw. M=g Hr: 55582 Size: H Status: [il'4
Time:16:28:13.884150| Line: & | Lewvel:t  LAP B Time:16:28:13,863750| Line: 6 | Lewel: LAPEB r PPl picture iy ——
Frame: Supervisory Command | CRC: Hot av. Frame: Information Response | CRC: CE FA N
Format: RR | MR 3 | ngsi ok | PAFra Farmat: | | MR}z | m{syiz | PAF:ia
User data: Mone User data: 30 @9 25 FF D6 83 26 73 CE EE AB D4 56|

40 2E B2 1A @1 OF 2@ G@ 04 B8 1B 41 41 7@ CB 70 66
IMsg Mri 85581 Size: 39 | Statusi Hot av. B8 1A BE 34 48 09 48
Time:l6:i28112.852650| Line: 5 | Level: LAP B
HMzg Ne: 25566 Sizet 4 | Status: ok 5
Frame: Information Command | CRC: Hat av. Time:16:28:13.788350] Line: 5 | Leval: LAF E
16:28:13.9383

Format: | | MRy z | nmisxz | PF:ro Frame: Supervisory Response | CRO: Az 76
User data: 30 B8 25 FF D5 82 26 72 CE EE AB D4 Format: AR | MRz | M3}t + | PAF:am 174 117.95
SE 49 2E @2 1A @1 99 20 03 A0 88 1B 41 41 70 CE * deg
A BB B 1A BE 34 48 08 48 User data: Hone Progress
I=g i 53499 Size: z Stath: Noltngvz-' Msg Hr: 85402 | Size: 41 | Status: oK {::[

! The protocol viewer is an investigation tool only, and is not validated by EC.
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2. Using the analyser
2.1. Loading the Software

The Protocol Viewer is an off line analysis tool. It uses a recording made by the EDR
serial recording tool or the UDP_IP recorder as input. More information about making a
EDR serial recording can be found in the RASS-S User Manual Volume 4, chapter IV LAP
B/X25 Serial Communication, The UDP_IP recorder is described in Chapter XI. Make
sure you have an Extended Data Recording file available before the analysis tool is
started.

1. To load the tool, select Protocol Viewer from the toolbox.

nnn

i
'U
425

v
EDR Data dnalyser
EDR Bit Recorder
ECR Convert Bit Recording

EDR Serial Recorder
EDCR Convert Serial Recording

ECLFR Replay
ECR Export

UDP-IFP Recorder
Convert Metwork Recording

2. Now the tool is loaded and the following window will appear :

O0=—————————FProtocolViewerlie]) S 8fFr"sosaF"——7"'————— —H
‘ L El 45 §5§‘ ; | P35 141 : Mo data seurce file selected. ‘ ‘@”
— Data zource Format Decode delay History Time

- On/Off Delay [] | | On/Of_Length [#] | | () Relative
EDR File Format W o R =
ot @ abzolute
Comm Layer Line selertion apperance Eireak moe Read position
=) e wew] | [ 002 05 0 Os Os [0 | [oaprmormsr =] || @ ovore | [ 8
T analysis Fox analysis ~Search 7%
L sean [0 |[#]
Aziruth [deg]
Dy
Timing messages
r PPl picture ] ———

5977 =
174 117.95
# deg

Frogress
m m [ —

3. Click the LabVIEW “Run” button in the upper left corner of the window to start
the tool.
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2.2. Overview of the buttons

The following list explains the function of the top row buttons on the front panel of the

tool :
-
Help Toggles the Help window On and Off.
B Start To start the analysis.
@ Pause To pause the analysis.
E Stop To stop the analysis.
o]
| To page 1 step backward.
[}
. To page 1 step forward.
@. Filter Filter the data for displaying purposes, clicking this button

activates a filter/search editor function.
Preferences To view the EDR settings used during the recording
Export Clicking the Export button activates a standard print table.
Question View a detailed explanation for the displayed

message next to this button.

@‘ Done Halts the program completely, without closing the window.

RUM4 Ch V Protocol Viewer v4.4.0/ 08-03-02 2 Q Volume IV
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O Protocol Viewer.yi =]
‘ ‘ i | MSG 1/1 : Mo data source file selected. ‘ ‘@‘
— Data zource Forrnat Decode delay Histary Tirne

| | "2 On/0Ff  Delay [s] On/0ff_Length [*] () Relative
ile Forma T
O 2ss 3| M [0 @ Absolute
Cornm Layer Ling selection Apperance Break mode d position
] |69 02 05 e 05 0 (0| | (ot ot w1 || @ awore 9 ||
— Tx analysis R analysis ~ Search £
L [] sean [ 0 |[*]
azimuth[ 0.0 [deq]
r Display [
Timing messages
r PPl picture [ ———
5977 =
174 117.95
# deg
’, FProgress
Ll | E—

Fig. 2 : Protocol Viewer.vi front panel

4. Now select the “Format” of the input data.

Format

EDR File Format ™

+ EDR File Format

I02S File Format
EDF Live Format

The default file format is the EDR serial recording file format, but the DCP-MUX

(RASS-C) file format is also available for the analysis. The protocol viewer also
allows you to select a live input stream.

5. Click the “Browse” button to select a an EDR recording folder file.

[ata source

HDirk EDR Raw EDIF AND ASTER

=

A folder dialog will appear. Select a folder containing and EDR format dataset.
( Can be found in CAMPAIGN S4:YOUR_CAMPAIGN:DATA:RAW RDR)

6. The first thing that the Protocol Viewer tool does, is to look for the EDR preferences
used during the recording. This file contains information needed for some of the
functions in the Protocol Viewer tool, mainly the number of ACP pulses per revolution.

If no EDR preferences are available, the user is warned and promted to enter them
immediately.
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=————————ViewEDRPreferencesni=——-——————H

/ \/ Y V i
/[ cenerar \[ \/ \/ \/

ACP Input

r Address List (SYC)  LCN List (PYC)
@ 12bit ACFR (40%6) [ 1] ) |
(D 14 bit ACPR (16384)
O 16 bit ACPR (E5536)

r Host Settings
Line

/N View EDR Recording Settings T

Mo EDR Recorder zettings available for thiz recording. —
Fleaze enter the correct walue for the ACP parameter 1 GPS Timing —1 —1
[ use GRS Timing (UTE)

~ Cornment. r— Outgaing SWC LCN Range ——
|| Minten [ o] EI

Maxlon [ o |
Enter at least the ACPR value and click the OK button if this happens.

hd

7. If the file is an file recorded using the Extended Data Recorder (RDR339) , the line
selection will appear: Make a line selection by checking one or more of the check boxes.

If you do not know which lines were used during the recording, click the button to
find out. The line which contain data will turn green.

Line selection

[E1 Oz 4 Cs e @

If the file is a UDP_IP recording file, the “stream selection” menu will apear. select
one of the streams for analysis.

Line selection

8. Dependent of the settings of the EDR during the recording, the “Appearance” function
can be set in the DCE or DTE mode. The function is used to interpret the protocol and
assign the correct labels during the analysis.
hpperance ——

|; Lagged in DTE mode

 Logged in DCE mode

9. The “Decode delay” function provides the possibility to delay the visualisation (and
the processing) of the following message during the operation of the program. The
delay is given in seconds. The function can be selected by clicking the “On/Off button”
and the delay can be entered in seconds

OnA0ff Delay [s]

M [ oso |

[ [recode delay

10. The “Break mode” is used in combination with a filter function. When the mode is
“On”, the first value corresponding to the filter which was set, shall be shown. As long
as no message is found equal to the filter settings, the led will be red. Once a message is
found, it will become green and the processing will be halted.
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11. The “History” function provides the user with a history of the messages. Depending
History

OnA0ff Length [¥]

on the number filled in, this is the amount of messages that are shown.

M [z |

When the function is switched “Off”, only the last message is shown.

12. With the Read Position slider bar you can jump to a specific position of the file that
you want to analyse. When analysing a large file, be cautious with this function
because processing delays are possible.

Read Position

(@:, [ o |kel

13. The “Time” can be set to either relative or absolute. The “Relative Time” indicates
the time between the current message and the previous message in milliseconds. The

“Absolute Time” gives the time stamps starting from zero with the first message.
Tirne
D Relative
!:l Ab=olute

14. The “PPI picture” can only be used when the ACP/ARP signals are included. Those
- FFI picture [ ———

signals are logged together with the EDR. So, the PPI indicator will show the radar
timing information (ACP/ARP) during the analysis.

00 :00 :00.0000

u] 0.00
%

deg

It is possible to switch off the PPI picture by clicking the “On/Off” button. Notice that
when the “PPI picture” function is switched “Off”, it is not longer possible to select the
displaying of timing messages (see next).
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15. When the “Display” function is switched “Off” the processing of the data happens a
lot faster because the data will not be shown on the screen. It is the displaying of the
data that consumes a lot of time.

Lrisplay
[ onsoff

Timing messages

| Narth il I

16. If the Radar timing signals were recorded together with the radar data, the can be
displayed during the analysis. The “Timing messages” can be :

Mane
Sector

« Morth
Ewent
Al

Using these radar timing signals, the user can jump directly to any scan/azimuth

combination by entering the corresponding values and clicking the “Search” Q button.

Search @

soan [0 ]I
Azirrusth [deq]

17. A “Progress” bar gives an idea how far the file has been processed.

Frogress

2.4. Filtering Data

18. Another way of reducing the amount of information to be displayed is to filter the

selected trajectory data by clicking the Filter button in the top row of buttons.
Clicking this button activates a filter/search editor function :

RUM4 Ch V Protocol Viewer v4.4.0/ 08-03-02 = 0 Q Volume IV
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RUM4 Ch V Protocol Viewer v4.4.0/ 08-03-02

SearchEditor2.wvi

Search Editor

& Code iz equal to [1224

&
' And
ERTIE o 0r
- 5 s sl in 1 Except
RO LT *
|'|||'alue Em |
[ Search in selection [ cearone || clearan |
[ Save... ] [ Load... ] [ Cancel ” 0K ]

A filter consists of four functional blocks. The first block is the object of filtering.
Choose an object of the list. Use the scroll bars to page through the list and click the

wanted item.

Drate
Tirne
Target &
Track Mr
Sian Ne

1 Ciode

2 Code

The chosen item is automatically transferred to the filter and the next block, the
condition, is enabled. In the same way, select a condition from the list.

is equal to +
iz not equal to

iz greater than

iz greater than or equal to

iz less than

iz less than or equal to ]

contains

The chosen item is automatically transferred to the filter and the next block, the

value , is enabled. Type in the desired value and hit the return key.
[walwe  Joz00:00

The chosen value is automatically transferred to the filter and the next block, the
logical connection, is enabled. Select a logical operator from the list.

T And

or
1 Except

The chosen value is automatically transferred to the filter and the next block. This
process is repeated until the filter setting is complete. A filter setting can saved to disk

with the [L] button or recalled from disk by clicking the
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button.

Clicking the button will clear the selected line from the filter setting,
clicking the button will clear the complete filter setting. The
button will close the window and ignore all changes.

Click the button to use the filter.

The combination of the history length plotting and the filter/search editor function
lets you zoom in in detail on a specific part of the recording.

2.5. Displaying & Analysis of Serial recorded Data ;

The format of the data shown in the Rx and Tx windows of the protocol viewer depend
on the setting of the “Comm Layer” selector and on the type of file selected. If the file is
a serial EDR recording, following options can be selected:

2.5.1. Hex Displaying Mode

The Hex displaying mode displays the data in Hex format. This is the lowest level. The
number of messages, the size, the status, the timestamp in ms, the line and the level as
well as the user data are shown.

- Cormnrn Layer
[ HEx w] [asTERILAFE w |

- T= analysis
M=g Mr: 5 | Size: 51 | Status: Mot aw. [ ]
Time Ims1:4851.65 | Line: 1 | Lewel: Hex [

User data: 032 00 20 00 21 BF 1F 01 04 00 FF 40
B4 FQ 2C CO 02 SB 01 90 60 02 CO 00 05 FO 75 CF
F7 00 1B CC CO 44 10 41 FC 00 00 05 00 00 00 00
07 70 01 01 00 00 00

M=g Hr: 4

Size: 2

Status: Mot au.

Time Ims1:25.35 | Line: 1 | Lewal: Hex
User data: 01 72

Msg Hr: 2 | Size: 2 | Status: Mot auw.
Time [ms1:14.55 | Line: 1 | Lewel: Hex
User data: 01 OF

Msg Hr: O | Size: 2 | Status: Mot au.
Time [ms1:3.70 | Line: 1 | Lewel: Hex

User data: 03 53

2.5.2. LapB Displaying Mode

The LAP B layer is the second layer. The number of messages, the size, the status, the
time in ms, the line and the level are indicated.

Also the kind of frame, the CRC bytes, the format byte and the user data are shown.
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Cornrn Layer

[ Lare W] e LA B
_ T analy =i

Msg Mr: S | Size: 51 | Status: Mot au. [
Time [ms1:4851.65 | Line: 1 | Leuvel: LAF B [
Frame: Information Command | CRC: Mot qu.
Format: | | HeRy: 0 | MOS0 | FeFI O
User datq: 30 00 31 BF 1F 01 04 00 FF 40 64 F9

SC CO 02 5B 01 90 60 05
1B CC CO 44 10 41 FC 00
o1 01 00 00 00

CO 00 03 FO 73 CF F? 00
00 03 00 00 00 00 07 70

lH=er _datn:  MHane

Msg Mr: 4 | Size: 2 | Status: Mot au.
Time [ms1:25.35 | Line: 1| Lewel: LAF E
Frame: Untiumbered Response | CRC: Mot aqu.
Format: UA | MoRx: % | M{Sx: % | PAF: 1
User data: Hone

Msg Mr: 2 | Size: 2 | Status: Mot au.
Time Im=1:14.55 | Line: 1| Lewvel: LAF E
Frame: Untiumbered Response | CRC: Mot au.
Format: OM | HeRa: # | MeSa: * | FfF: 0

2.5.3. X.25 Displaying Mode

X25 is the third layer. The number of messages, the size, the status, the timestamp in ms,
the line and the level are indicated.

Also the kind of packet, the CRC bytes, the format byte and the user data are shown.

r Cornrn Layer

%253 w| e

Format: OCE RR

- Tx analysis
Msg Mr: 12130 | Size: 5 | Status: Mot aw.
Time [m=1:490560.30 | Line: 2 | Lewel: KET
Packet: Flow control & reset | CRC: Hot au.

| O-bit: Mone | D-bit: Mome

Format: OCE RR |

PiRD: 2| Pis: * | M-bit: Mane
GF1: 1] LGH: 0 | LEN: 1
User data: Mone
Msg Mr: 12127 | Size: 5 | Stotus: Mot auw.

Time [ms1:490549.25 | Line:

Packet: Flow control & reset

2 | Lewel: x2S
| CRC: Mot aw.

O-bit: MHone | D-bit: Mone

Format: DCE RR |
P{RY- 0l

FP{RD: 1] PESy: # | M-bit: Mone
GF1: 1| LGH: 0 | LCH: 1
User data: Mone
Msg Hr: 12124 | Size: 5 | Status: Mot au.
Time [ms1:490536.35 | Line: 2 | Lewel: 25

Packet: Flow control & reset

| CRC: Mot aw.

O-bit: Mone | D-bit: Mone
P{S Y- # | M-hit: Hone
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2.5.4. Data Displaying Mode

Cornrn Layer
[(oata w] [#sTERIKLAPE w ]

- C N LAP B

FDIF L&F B
The data displaying mode shows the ASTERIX/RDIF data translated into a readable
text according the the EUROCONTROL standards.

R analyziz

| Cat@dd, Length = @46 |

CA1E0ata Source ldentifier
SAC = BxBB2 , SIC = B34
{1483Time of Day {UTC}
Time = 14:86:82.1172
{@Z8 iTarget Report Descriptor
|TVP TYP TVP|SIH HDP|SPI|HF|B|FX |
1 a1 a |1 a|aj|a
(@48 Measurad Position in Slant Polar Coordinates
RHO = 34.88 {Mm} , THETA = 144.57 ("}
(878 Mode-2/A Code in Octal Representation
|v =@|6 = @8|L = 1] Hode-3/A = 1815
(@98 )Mode-C Code in Einary Representation
|v = 8|6 = 8] Mode-C = 1775 {ft)
{1208 )Radar Plot Choracteristics
Primary Subfizld

|SF|L 55H|5F|r1 PRL | FAM |RPO |APD |FX |
al1 |1 |e|o|e|a|no
Mumber of received replies for {(MISSR
SFR =2

Amplitude of {MISSR reply
SAM = =59 {(dEm}
(220 A reraft address

20EEa0

2B A reratt ldentification
PTEE1Z

161 ) Track Humber

Hr-# = 13

2.6. Displaying & Analysis of UDP_IP recorded Data ;
If the file is a UDP_IP recording, following options can be selected:
2.6.1. LAN Displaying Mode

TheLAN displaying mode displays the data in Hex format. This is the lowest level.
The number of messages, the size, the status, the timestamp in ms, the line and the level
as well as the user data are shown.

- Cornm Layer

[ Lan W] fasiieniiasnow

R analysis

M=g HR: 2 Size: 6& Status: ok [
Time:12:42:61.056068| Line: 1 | Lewel: Hese [~

destination address : GB-81-82-BC-C1-BA
source address @ BE-30-65-BA-EE-2C
protocol @ o@xs@@, |P

User dota : 45 @6 GG 26 65 SB 40 68 FF 11 F4 OF cCol
AZ @@ 1E C@ AS @3 SO @F A1 BF A1 99 12 54 @6 62 oo
BA DB 14 C2 @1 4R E7 D9 55 55 55 55 55 55 55 55

Msg Mr: 1 Size: 68 | Status: oK
Time:13:42:81.91700a| Line: 1 Lewvel: Ha

destination address : BE-81-82-BC-C1-EA
source address ! BB-39-65-BA-BE-2C
protocol @ GxEe@, |P

User dota @ 45 @@ @@ 2A 95 SA 49 88 FF 11 F4 9C Col
A3 @A 1E CA AS @@ SO @F A1 BF A1 @@ 16 AB CF a5 @o)
BE Ci CB 14 02 FE 4A E7 D3 28 G0 68 55 55 55 55

H=g Mr: @ Size: 68 | Status: ok
Time:13:42:81 001886 Line: 1 Lewvel: Hes

destination address : B@-81-82-BC-C1-BA
source address @ BE-30-65-BA-EE-2C
protocol @ o@xs@@, |P

User dota : 45 @G GG 20 65 50 46 66 FF 11 Fd
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2.6.2. IP Displaying Mode

The IP layer is the second layer. The IP information such as version, TOS, Length,
Identification, Flags, protocol, Addresses and Options are indicated.

- Cornm Layer

P ow| e LAT B
Fx analysiz
M=g Mr: 2 Size! 68 | Status: ok 4]
Time:1Zi4z:01.956008| Line: 1 | Level: IF =

Wersion @ 4, Header Length @ 28
TOS @@

Tatal Length @ 32
Identification @ 55B

lags =
Frogment Offset @
TTL : 259

Frotocol @ 17, UDP
IF Src Address @ 192.163.8.38
IF D=t Address @ 192.163.8.93
Options

User data @ BF A1 BF A1 B0 12 54 65 B2 60 BA DO 14
C2 a1l 4A E7 D2

M=g Hri 1 Size: 6B Status: Ok
Time:12:42:81.217088( Line: 1 Level: IF

Yersion @ 4, Header Length @ 28
TOS @@
Total Length @ 42
ldentification @ 55A
Flags @ -
Frogment Offset @
TTL @ 255
Frotocol @ 17, UDP
IF Src Address § 192.165.9.38

2.6.3. UDP Displaying Mode
UDP is the third layer. The Source and destination ports and data length are indicated.

Also the user data are shown.
r Cornmn Layer

| LCF LLLAR Eou

Fx analysis

Msg HMr: 2 Size: 6@ Status: ok
Time:12:42:81.0536808 | Lins: 1 Level: Transport [—

Src Port @ od4@E1,
D=t Port @ 4881,
Length @ 18

User data @ @2 8@ @A DB 14 C2 @1 4/ E7 D9

Msg Mr: 1 Size: 6@ Status: ok
Time:13:42:81.917888| Line: 1 Leval: Transport

Src Port @ od4@E1,
D=t Port @ 4881,

Length @ 22
User datd @ 82 8@ GE C1 CO 14 C2 FE 4A E7 D9 25 @G|
=)
M=zg Mr: @ Size: 6@ Stotus: ak

Time:13:42:81.981888| Linz: 1 Leval: Transport

Src Port @od4@at,
D=t Port @ 4881,
Length @ 21

User dota @ @3 @@ 80 C1 98 14 C2 FF 4A E7 D9 0@ &)
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2.6.4. Data Displaying Mode

Cornrn Layer

| paTa w] s

The data displaying mode shows the ASTERIX/RDIF/DDE data translated into a
readable text according the the EUROCONTROL or AENA standards.

W= 8|6 = 8|

Subfield
SAM | PRL
1 a

Primary
|SHL S5F FAM
ali a

SRR = 2

SAM = -59 (dBEm )}
{228 Aircraft address
298880

FTEE13
{161 }Track Humber
Mr-# = 15

FFD

a

Amplitude of {(MIS5R reply

{2483Aircraft Identification

AFD

a

(@98 JHMode-C Code in Einary FRepresentation
| Mode-C = 1775 &t}
{138 Radar Flot Characteristics

Fx |
a

Humber of received replies for (M}SSR

EHM|EM1 | EMZ | EMZ| 5P 1
5 8 8 @ o

F: Iy i
* analysis R analysis
B Msg Hr: 2 Size: 68 | Status: K [4]
| Eat@4s, Length = Badb | Time:13:42:02.572000| Lire: 2 | Leval: OOE =
{@18)0ata Source ldentifier
SAC = Bx@es , SIC = 834 -
(1483 Time of Day {UTCH | DnE-ssA
Time = 14:056:82.1172
(@28 3Target Feport Descriptor cL |nAl| RR
TYP|TYF|TYF|5IH|ROFP [SPI [RAE |FX I l a | 5
1 5] 1 5} 1 5} 5} 5}
(A48 iMeasured Position in Slant Polar Coordinates Froc. Time : O.888 sec
RHO = 34.58 {Mm} , THETA = 144,57 {°} Range : 168.47 Mm
(678 Mode-3,/A Code in Octal Representation Azimuth @ 69.57 degrees
|v =8| =8|L =1] Mode-3/A = 1815 Mode A & 4547 ¥
Mode C @ 32988 VW

Contral de respusstas

H=g Mr: 2 Size: 6@ Status:
Time:13:142 182 . 2830688| Line: 2 Lewel: DOE
| DDE-SSR

cL |HAI| FR
8 @ 8

19. Clicking the “Export button’

activates a standard print table (a list of the

current display) which contains the data displayed at that moment in the analysis tool.

B

O PrintTables.vi
(@

File name:al Level:LAPB

Msg ME| R £ Ta [ Time [ms] Line [Size  |Status |Forrmat|Frarme |MORDNCS)|PAF |User Data *

Ju] Tx .70 1 2 Not aw |DISC | Com | * * 1 None

1 R 1065 1 4 OK (Ué Resp [# * 1 MNone

2 Tx 14.55 1 2 Mot aw,| Dk Resp [# (0 Mone

z R 2165 1 4 OK |SABM | Comn |® [® 1 Mone

4 Tx 2335 1 2 Mot aw |Ud Resp [# € 1 Mone

=1 Tx 4251 .65 1 31 Mot aw || Corn (0O 1] 1] 00021 BF 1F 01 04 OO FF 40 &4 F2 2C CO0OZ SB 01 90 60 02
COOOOSFOTSCFFTOO1E CCCO44 1041 FC 0000 05 00 00
000007 7001 01 0000 00

-] Rz 4558 .90 1 4 0K |RR Resp |1 # [0 [None

7 LES 512750 1 51 Not av || [ L 0 (200031 BF 1F 01 04 00 FF 40 40 FE 8C CO 02 27 01 90 60 04
C5 0004 FSFFET 170000 2C CO44 1041 FC 00 00 05 00 00
000007 7001 01 000000

g R 5134 60 1 4 0K |RR Resp |2 0 [MNone

9 LES 529060 1 51 Mot av |l Comn [0 2 |0 |Z000Z1EBFIFO10400FF 40 1BFESS ADOZ 1201 900 04
CFOODEFE1ZF2Z 22 000E OS5 A0 44 1041 FC 00 00 09 00 00
000007 7001 01 0000 00

1na R SE97.85 1 <4 Ok [RR Fesp (3 k3 1] MNone

11 Tx SEZ21.45 1 10 Mot aw || Corn (0O z 1] 220002 D0 00 FF 02 A0

12 R S628.60 1 <4 0K [RR Fesp (4 ® 1] Mone

13 LES 5936 43 1 51 Not av || Com [0 (4 [0 |Z000321BF1F01 04 00FF 40 1DFE 92 D3 02 14 01 906003
CE 0007 F3FEF2 BF 000093 D& 44 10 41 FC 00 00 19 00 00
000007 7001 01 000000

14 R 5943 45 1 4 OK_[RR Resp |5 |*# |0 |Mone
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The top row buttons operate the window.

(D D02 ||@|| & || =< ||| ||| |5,

Toggle “Help” window On/Off
Save list to disk (RASS-S file)
Load list from disk (RASS-S file)
Import list from spreadsheet
Export list to spreadsheet

Cut item from list

Copy item from list

paste item in list

Empty list

Undo last delete

Select all

Print list

Close list window and return to the Protocol Viewer tool
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2.7. Multi-level Linking with Protocol Viewer

The Protocol Viewer allows you to examine recorded data in great detail, but is not very
simple to find specific data, like a plot or a specific Asterix message. To simplify this,
the tool is foreseen of a method called “multi-level” linking. This method allows the
user to select a specific target ( e.g. in the Inventory tool), or a specific Asterix message (
e.g. from the S file viewer) and view in the protocol viewer the full frame contents of the

data the plot originated from.

New since version 4.4.3 ( PTE CP 56) is the fact that the selection of the original file
where the data came from , plus the line number , is no longer performed manually from

the protocol viewer, but is performed automatically.

2.6.1. Inventory Multi-level Linking

1. Convert the recorded EDR data into an S4RD file.

0O Convert.yi
(2] (a] ] ]
Cosnversion Selection Infia E Hes E
g}
peton | v+ B | 200 T 20
Macintash AV CAMP AIGN-54- Rev # CAED F401 3087
HCCEFTANCE Y 443 DAT A Raw RDR: Endsean || Time [10 124] | | |3060 0784 046C
D155 -50F1 203 190A02 07 EEEEE] Date | 19/08/2002 BS0F 4A7F (B17
Destination Currentkb [ 00 | || [02F4 44FF 1E62
RASE-S ¥ e 3440 B648 48CC
Macintosh &Y CAMPAIGN-54 Display ——
ACCEPTANCE ¥ 443 RESILTS: Progress FFI
3CFI_203_190802: Ceri N
Line selection [ Format i | \
W E
I | | | | I
(102 0:04 05 e Ostets |0 2 40 &0 2 100 . g
kd
2. Load the protocol viewer tool and run it.
O Protocol Viewerwvi B
‘@l '%v. !IF m;@ '9 |@“I|§ ‘| MSG 171 : Mo data source file selected. ” |@‘

Data source

Farmat

Decods delzy

History Tirne
On/Off  Delay [s] On/Off_Length [*] () Relative
O s 1| M ® Apsolute

[ [
Cornm Laysr Line selection — Appearance Brresk mode Read pozition
==l | [0 0205 0 05 O 51| | [camemommn =1 || O ovtor 9 || o
 Te analyzis o analyzis _ Search &
M B s=odm
azimutn|_00_] [deq]
r Display [
Timing messages

r PPl picture bl ———

] 6754
# deg

E
0| ——

3. Load the Inventory tool and run it. Load an S4RD file ( created using the “EDR
Convert” tool version 4.4.3 or later) .
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O=——————— —IventoryBni—— O|H
(2@ EEmE ) AR E] ©

' [N ] Not defined

Ty
WL, NS e T u34] 8l x

#[1s2992 | 4]
v [Coazrs | 1@

A Codes

220-|
200-|

180
ten-l:"
140"
120
100

30—

Lo |E[wme~]

Target Info @

: P ; ACode | 2770 W

~1007 ; o = R} & o T FL 280 |m

=120 X g il 'y o 04 5| 450083

-t4n- 3 y ] bl R | |Range ml | 18515

-160-, = e ’ . - . | |Azimuthldea] | 5572
K | \ , N 2| |mefonon oooo oood oo

e Rl | el A Type Rall Call

. d Track# 256

Power [dBm]| -73.0

_zme-l = T, s Rec.Time 10:17:57.12
1 | i 1 | i 1 | | I 1 o
-256 -200 -150 -100 -50 [1] 50 100 150 200 256 | | RecDate [19/08/2002
x
A Backiround W Map W [Nm] Soan 75

RESEED: ) 7
[=] rio Math i [ W rMath fif [ Mo Math i &%

-

] al v w

Now select the target of interest using the red cursor and click the “Multi-level link”

button.
The protocol viewer will show the recorded frame data in hex, decoded Lap-B or X5.3
frame, or the decoded ASTERIX, RDIF or other format data.

This depends on the “Comm Layer” selector.

r Comnmn Layer —

Rz analysis R analysis
Msg Mri 11663 Sizeil12 | Status: o [ M=g Mr: 11663 Size!l12 | Status: ok
Time:1@:17:57.115458| Line: 1 Leweal: LAF B [ Time:1@:17:57.1154568| Line: A Lewvel: Hex  [—
Frama: Unnumbered Response | cRC: EQ 25 User data: @2 82 20 88 6C FF OF 82 62 24 42 BA
47 A2 B9 26 27 A@ 25 F3 B3 AB 28 BY 45 CC A3 @1
Format: OH | MRz | HM{s):® | P BE 40 96 34 24 @7 SA BC 168 48 A 5S4 FF 9F B2 62
34 423 6A 483 AZ 3B ZE 27 2C 2A 37 84 D3 26 CA 48
User datg: 328 08 6C FF 9F 82 62 34 48 OR 47 AS G4 B9 @88 3F 15 60 16 BY 83 2E 4B D4 40 20 34 FF
B9 26 Z7 AA 23 F2 63 AG 20 BY 45 CC AZ @1 @8 4C OF B2 62 24 42 BA 42 A2 7S 20 27 E2 22 45 65 AG
98 34 24 B7 2A BC 18 48 20 5S4 FF 9F 82 62 34 48 28 C2 48 B4 20 @1 SF 38 CC 28 C5 @Y BD B9 AZ 4@
BA 42 A2 2B 2E 27 2C 2A 27 84 D2 28 CA 48 84 60 28 54 E9 25

@@ 3F 18 BC 18 BY 89 ZE 4B D4 48 208 54 FF 9F a2
B2 34 483 BA 48 A2 7?5 80 27V EB 28 45 @5 AB 28 C2
4@ B4 29 @1 8F 38 CC 28 CS @7 BD B9 AS 48 28 54

HEX LAP-B
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User data: 328 66 45 FF F?
CE B2 80 2C B2 3F 66 42 26
BE BE BE G2 66 G0 B 08 60
BE B@ BE 16 28 61 B8 05 68
BA FC 48 8@ 68 aF FF 28 FG

12 24 65 42 6A 42 AB
EA 40 B2 aC 68 05 60
BE A0 10 18 @1 08 20
BE A0 17 @2 70 86 66
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This feature allows you to search for errors in comunications , modems, protocols, etc..

2.6.2. S File Viewer Multi-level Linking

1. Export the recorded EDR data into an S17 or S48 file. ( does not work with S18)
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2. Load the S file viewer and select the folder containing S48 or S17 data.
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Now select the target or message of interest using the red cursor and click the “Multi-

level link” button. |&
The protocol viewer will show the recorded frame data in hex, decoded Lap-B or X5.3
frame, or the decoded ASTERIX data.

2.6.3. Data Display Multi-level Linking

1. Perform a P2B2 or P5 Time Merger and Linker procedure on the recorded EDR file(s).
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Now select the target or message of interest using the red cursor and click the “Multi-

Link to Cat04s
Link to Cat013
Link to Cat017
Link to Video

level link” menu. . Select a level to link to ( e.g. cat 48).

An alternative way to link is by using the Status display.
Open the SCF status display and select a message.
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In this example, you can see that this is a good method to see a full NNCOP message.

2.6.4. Data Display Multi-level Linking

1. Perform a P5 Time Merger and Linker procedure on the recorded EDR file(s).

2. Load the “Cluster Stability.vi”

analysis. Select a section using the vertical cursor.
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the left hand display).

3. Now perform a multi level link using the multi-level link menu.
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3.0. Troubleshooting

Messages can appear in a message window when something is wrong. Under normal
circumstances the box is not highlighted.

Dialog boxes with error messages already existed but they interrupted or ended the
program. These messages only indicate less critical errors. These errors will NOT
interrupt the program and will only alert the user that something is wrong.

e.g.

| MSG 141 : No data source file selected.

Now, the question mark is highlighted, i.e. more information can be given related to the

error. By clicking on the “Question Mark” button , a more detailed information
window will appear (MSGsDetailWindow.vi).

| M5 Gs DetailWind ow vi =]

Click Browse button to select and load an ECR
recording file.

B

iptersafie|ection) ol
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Chapter VI : Using PTE P1 for the calculation of
“Theoretical Indication of SSR Pd and Accuracy”

1.0. General

The PTE P1 Engineering Change Proposal was formulated in a document by
Eurocontrol called “ Indication of SSR Probability of Detection and Accuracy” dated
19/05/99 contract C/1.xxx/HQ/BE/99.

This document requested to propose a development of an additional functionality in
the existing analysis section of the PTE P1 software.

This Manual describes the operation of the ECP implementation under RASS-S
version 4.4.2 and further.

ECP 38 and 45 were integrated in v 4.4.0 of the tool. ECP 38 includes the “early
detection Mode” and eliminates ( if enabled) the All Call replies for the calculation
of the Probability of correct Code Validation.

ECP 45 includes four additional result flags in the output data of the Pd and
Accuracy tool: A VALIDATED, C VALIDATED, A CORRECT and C CORRECT. The
inventory tool and all related sub functions, such as filters and Third View display
now allow the use of these flags.

ECP 44 was implemented in v 4.4.2 of the tool. This CP now allows the use of
scenarios with duplicate Mode S addresses. Previuosly, the linking of Mode S
targets was only based on S address, and now this includes target position ( same as
for SSR targets.

The tool provides an Theoretical indication of

-probability of detection

-Code performance

-Mode S and SSR accuracy in terms of declared range and azimuth on recorded SSR
Mode S and SSR based data on a limited and defined set of rules specified in the EC
document stated above.

-SSR performance analysis in resolution cases

2.0.Calculation Methods

All calculations are based on off line recorded S4 data files.

Note : An “S4” file is a file used in the RASS-S4 software to contain all plot and
track related positional and status data, such as range, azimuth, S address, A code,
etc.. Details on this filetype can be found in the RASS-S4 PTE P1-P2 ICD v 3.1. The
ICD is added in the softcopy of this manual ( pdf version).

Several sources of S4 Data exist. Depending on the data source, the extension of the
file is slightly changed. This allows you to distuinguish between the different files.

Scenario files generated by Trajectory scenario generator: Xxx.S4TJ
Scenario files generated by Event Scenario Generator: xxx.S4EV
Time merged scenario files (UTC time stamped) : xxx.S4SC
Converted Radar Data files (Asterix) xxx.S4RD

Scenario Result data after Pd and Accuracy: xxx.S4RS

Asterix Result data After Pd and Accuray :xxx.S4RA

The comparison of two data sets is based on two separate input S4 data files:

RUM4 RASS-S Info v4.4.2 / 25-07-02
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Scenario data ( .S4TJ) and Asterix Cat48(.S4RD).

The first is the result of the PTE P1 Trajectory scenario Generator or the Event
scenario generator. The scenario file is “UTC time stamp corrected” after playback
of the scenario by the RES.

The second one is the result of the conversion process of a prerecorded EDR data file
containing Asterix Cat 48 and Cat 34 data using the PTE P1 EDR Convert tool.

All results are based on reference scenarios containing Mode S and Mode A codes.
Dupliacte Mode S addresses are flagged in the scenario generation tool and can
therefore be threated seperately.

Pd figures are calculated as double precession floating point numbers and are
presented to the users as a percentage with two decimal places.

Target range errors are calculated as double precession floating point numbers and
are only limited by the Asterix cat 48 resolution of 1/256 Nm.

Target azimuth errors are calculated as double precession floating point numbers
and are only limited by the Asterix cat 48 resolution of 1 16 bit ACP (0.0055 deg).

Separate Pd are calculated for Mode S and Mode A target reports. The user can select
a section of data using a limited set of PTE P1 filtering, namely only on scen number
and/or UTC time.

A linking algorithm , described hereafter, labels the different plots as “ missed”,
“missed but in acquisition” , “ False” or “ Code Swap”. The last two are exclusive
conditions, meaning that a “code swapped” target is not declared as false, or a false
target can not be declared as code swapped.

Finaly, the algoritm also includes the relative distance between two adjacent
targets in the X and Y fields of the Result Asterix file, allowing resolution analysis.

Calculations use the standard RASS-S4 plot data fields as available in PTE P1: (
See PTE P1/2 ICD version 3.1 chapter 1V §3.3.3
-Time stamp

-Mode S address

- Mode A code

-Altitude

-Scan number

-Range

-Azimuth

-Velocity

-Heading

-Delta Azimuth

-Delta Range

-Delta time *

-Status bits

-DRange**

-DAzimuth**

**: Optional fields not present in the original P1 S4 format. “X * value in Result
Asterix file was renamed towards “DRange”, “Y “ Value in Result Asterix file was
renamed towards “DAzimuth” to allow resolution analysis.

B
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The output results ( of range, time and azimuth errors and biases ) are provided in
two separate result files, witch contain the same data as the two input files, but
including the accuracy and resolution figures and corresponding flags set or reset.

The proposed method of calculation of Pd and Accuracy of EC were used. Details
are described in 84 and further on this document.

3.0. Summary of Pd Calculation steps

The Pd and Accuracy tool requires two input files, both in the S4 format. In order to
obtain these two files, several important steps must be performed.

The PTE P1 “inventory” is used to load and visualise the two input sets of data and
the two output sets of data. A separate tool ( called “Pd&Acc.vi”) calculates the
required accuracy , code performance and Pd data.

The procedure of performing a pd calculation using P1 is as follows:

Stepl
-Create a test scenario using P1 Scenario generation. => xxx.S4TJ file

Step2
-Playback the scenario and record the asterix data simultaneously using the EDR

plus GPS time synchronisation ( see figure 2)

Step3
-Use the “Time Merger.vi” tool to import the timestamp data into the precompiled

scenario. => xxx.54SC file

Step4

-Convert the EDR raw data into S4 readable data =>xxx.S4RD file . This step may
be combined with step 3, in case the data output of the Radar is Asterix or RDIF,
using the Time merger.vi, otherwise use EDR convert.vi tool

Step 5
-Load The Merged scenario data file ( E.g. Test.S4SC ) file in layer 1 of the

inventory tool .

-Load the Asterix data ( E.g.Test.S4RD) file in layer 2 of the inventory tool.

Use the inventory tool to initially compare the two files, especially towards time
biases and range or azimuth offsets. The Filenames will be automatically attributed
in the inventory tool if you use it after the “time Merger”.

Take note of eventual biases.

Step 6
Run the Pd and Accuracy tool.

Enter the correct parameters: Time window, Range window, Azimuth window, Time
bias, and optionally Azimuth bias, Range Bias.
Pd is calculated, Code performance is calculated, Accuracy figures are calculated.
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Fig 1: Steps for Closed loop recording
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Fig 2: Steps for Pd and Accuracy calculation
Step 7:
Create Results File (s), Print results and export “link tables” to spreadsheet formats.
The visualisation of results can be performed from the inventory tool or from a
spreadsheet application, since all data is available from the exported data.
Results can also be printed from LabVIEW.

Step 8:
Load the Result file(s) in layer 3 ( and optionally layer 4) of the inventory tool and

show the result fields using the “Custom” Inventory settings. e.g. Delta Range versus
Relative time.

Accuracy can be calculated from the inventory tool’s histogram function.

Averages can be calculated per scan using the inventory mathematical functions.
Resolution and accuracy diagrams can be created using the inventory “Third View”
option.

Step 9:
Use the Histogram function of the inventory to show Histogram of range, time or

azimuth errors.
All data can be printed using the standard RASS-S print features. This implies
that the user can edit scales, axis , titles, etc, and add notes to the printouts.

All data can be exported into a tab separated text file, ready for Excel import.
( Phase 2 only development)
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The data configuration is all contained in the two initial S4 data sets and are
inherently saved for result reproduction.

4.0. Connections required for “Closed Loop” Measurements

The Pd and Accuracy tool requires two input files, both in the S4 format. In order to
obtain these two files, two separate “branches” of the PTE system must run
simultaneously:

-The RES generation section

-The EDR recording section

4.1. ESG Connections

For details on the connections of the RES generation tool , we refer to Volume 5,
chapter 11l of the RASS-S User manual.

The user has the option of choosing between the FAT or SAT setup, or opting for
FRUIT injection or no FRUIT injection. The Pd and Accuracy tool performs in any
setup, as long as the EDR ACP and ARP input is connected to the ACP/ARP output of

the RES.

This output can be found on several places, but the best location is to tap it from the
AFU unit.

If the AFU is not used, you can use the ACP/ARP output of the RES directly.

4.2. EDR Connections

The EDR can be used in passive or active recording mode. One to Six Serial channels
can be connected to the EDR input channels. Use the supplied dB25 cables or build
your own matching connector.

For details on the serial pins, see Volume 4, Chapter IV.

Connect the EDR ACP and ARP input to the RIU ACP/ARP output . Preferable use
the AFU in between . Use a High Density dB15 extension cable ( Male to Male) to
perform this action.

An other possibility is to use a High Density dB15 to five BNC video cable. In that
case, use the Red ( ARP) and Green ( ACP) cable.

4.3. GPS Connections

Connect the GPS according to the drawing made on the next page.

If for any reason, you can not use the GPS, make sure that the computers connected to
the simulation RES and the recording EDR have the correct UTC time set (try to
sync them to whithin one second). The results will not be that accurate as when GPS
recording is provided.

The GPS antenna must be put outside such that it has free sight of the sky.

Connect the serial port directly or using the RJ45 extension cable plus the RJ 45 to
PPS breakout box.

The serial cable is a dB25 male to mini din male cable.

In order to operate correctly the mini-din connector must be plugged into your
computers serial port. ( Or if your PC only has USB bus, plug the serial port into the
USB to serial convertor)
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Next, plug the dB25 into the female dB25 to RJ45 convertor. This item also serves as
breakout box to supply the PPS pulse to the EDR and to feed the GPS permanently
with 12 V power.

Now plug the RJ45 extension cable (5 m or 50 m) in the breakout box and connect the
other side to the male RJ45 to dB25 convertor. Finally, this connects to the dB25
input of the GPS.

Also connect the PPS pulse ( provided by the breakout box) to the “event” input of
the EDR.

ANTENNA
INPUT
GPS251

GPS
RECEIVER

fis o

COMMUNICATION
PORT

12v

RJ455 or
50m
cable

MiniDin
PPS
pulse

Fig 3: Connections for GPS recording

Once the EDR recording is started, a dialog will appear, controlling the GPS.

Make sure the GPS is “UTC sync” before proceeding, because otherwise no proper
UTC data is provided by the tool. This can be verified by checking the colour of the
dialog text: if it is red, the GPS is not time sync'-ed!

4.4. Network Connections

The two PC systems running both the EDR and the RES must be put into a local area
Network.

This can be done using a simple “twisted” RJ 45 cable ( network using two computers)
or using a simple Hub.

Once the ethernet connections are present, put both PCs in “sharing” mode.

This can be done by using the “File Sharing” control panel:
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O =——————File Shar =]

/ start/stop \ [ Activity Monitor \

Netwaork Identity

Appearance ouner passars |

G, Favorites :pp:eIMlaknu s Computer Name: [FTE 1 RES
< Graphing Calculator clﬂlﬂte &

apture
G :‘AtNDV A }| colorsyme File Sharing on
{J internetAccess Configuration Manager D ———————
Key Caps Control Strip Click Stop to turn off file sharing. This prevents other
Network Browser Date &Time users from accessing shared folders.
Note Pad DialAssist

[ Procalc

[ Recent Applications b
[fl Recent Documents M
B Recent Servers M
EF Remote Access Status

Energy Saver
Extensions Manager
File Exchange

Program Linking off
Status

Fms‘,mﬂmmmg,mmm This sllovsatrer

users to link o shared programs.

General Controls
Internet

Name each computer differently and use names that remind you of the
configuration.

4.5. Date and Time considerations

The operation of the Pd and Accuracy tool require the correct setting of the computer
clocks. This can be done by selecting the “Data & Time “ control panel, selectable

from the apple menu.
@ File Edit Format Font Size 5tyle Outline VYiew Hel

- O=———Date&Tine=———=H
About ClarisWorks.. | PRI
— _ Current Date Current Time
[, Aplications » 409.¥ol4
€ Apple DVD Player P BT [2-02-20m 5] | [rsavss ]
@ Apple System Profiler [ pate Formats... | [_Time Formats... |
A [= [ 11| =
AppleCD Audio Player == BEE Time Z
— Iime Zone
@ Automated Tasks ’ [ set Daylight-Saving Time Automatically
iz Calculator [ Daylight-Saving Time is in effect
Ilg Chooser Brussels is a city in the current
time zone.
Appearance
m Favorites p| Apple Menu Options —[Use aNetworkTime Server
@ Graphing Calculator AD[J'ETﬂ"( Time server.AppIeAmerlca?/
Capture Clock has not been synchronized
El RN ¢ ColorSylc
a A E EATERSS 4 Configuration Manager Menu Bar Clock
Key Caps control Strip ®@on Qon
Network Browser
™1 Nnte Pad Nialdccict

Time Formats

Clock For mat
& 24 hour Before noon:
{3 12hour
Noon & midnight: After noon:
3 0:00
@ 12:00 Separator:

b4 Use leading zero for hour

’7 00:34

16:56 ‘

B~

The tool is preferably used in a 24 hour clock mode ( in stead of the US or British

standard of AM and PM ) . For this, select “Flemish” as region in the “Time

Formats” selection from the data and Time control panel.

4.6. Overview of Connections:
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SMA

RJ45 - Antenna
Ethernet Passive GPSZ'A’\;?LF*NNA
RJ45 = Ethernet GPS
(= [ Hub RECEIVER
| RJ45 o\
OWER ﬁ
Ethernet SUPPLY
COMMUNICATION
m PORT
Digital I/O Yellow = VI
Black = Clk dB25m
B Red = Vr
sCsl e o 4 RU550r
&)
z 50m
cable
Extenfleg/Sce
Gengr. r =0
dB37m

2xdB15HDmM / /
7 Ve
l l (0} =
E In ES: ital

KCP/A
VL Clk_VR i

RRdRr Interface

RF interface Cduplerport
3 Q
A R Mgt
Al 3% Q
RJ455m
cable
() ()

(OBI)
PPS

Asterix

! dB9 or dB37
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dB15HDmM &

RVI EVEI

SCS|

(Radar Data Recorder

Harddisk
| — |

N

dB15HDmM dB15HDmM
Power SK1-3 SK46 ARP Type R T—
. e » » & o0
8§ 8 39
Input :
v 28 2058 0 Outputs RIU (ACP/ARP
RS485 RS485
dBOME 5 Sk2 K3 SK4 SK5 SK6

dB15HDmM

to RVR*

y A I i
dBlSHDm/dBl5HDm

* For RVR connections, see Vol 5, Chapter 111
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5.0. User Interface
The correct use of the Pd and accuracy tool largely depends on the correct sequence of
generation, recording, converting and time merging of several files.
The following diagram shows the typical files and their position within a
campaign folder. The files in red are important for this tool.

O == [fj PD_ACCURACY =——:[HH

26 items, 796 .2 MB available

[ |

= ] DATA

v [ rewror

- [ﬁPDEMS EXAMPLES 35 TAKEZ EDR ARP-UTC timestamp link file (.arp file)
DPDEMSEKAMPLESSHKEZ-arP EDR index file ( for search in asterix loggings) (.idx)
D,PDEMS EXAMPLES 5 TAKEZ edr EDR raw recorded data ( all framed messages) (.edr
[ ] POEMS EXAMPLES 5 TAKEZ.idx file)
[ Pors ExarPLES S TAKEZute EDR UTC log file ( from GPS) (.utc file)

= [ resuurs

4 [::i POEMS EXAMPLES 5 TAKEZ
poerns exarmples 5 take2 S4R &
poerns exarnples 5 take2 S4RED
poems examples 5 takeZ S4R5
poemns examples 5 take2 5450
D POEMS EXAMPLES S.rig

w [ scenario

= ﬁi POEMS EXAMPLES 5

Result file Scenario data (.S4RA file)
Converted Cat 48 data (.S4RD file)

Result file Asterix data (.S4RS)

Time merged Scenario data (.S4SC)
Scenario result log ( datalink events) (.rlg)

L] poems examples 5.4C Aircraft database (.AC file)

{8 poems examples 5 54T.) Original scenario ( Relative timestamped)(.S4TJ file)
7] moems examples 5.sen Original scenario definition file (.Scen file)

{ia] poems examples 5.TEDB Transponder database (.TBDB file)

438 poems exxamples 5.T1 Transponder Information data file for RES (.TI file)
[ ————E Scenario positional data for RES (. TP file)

Scenario Transponder to target link file (.TRID)

EEI poems exarmples 5.TRID .
RES preferences file

'Ej RE% Preferences

» [§ vioeo

';j poerns examples 5 takeZ.pls

KN

0] L

5.1. Generation of Scenario

In order to perform a Pd , Code performance and Accuracy analysis of a Radar, we
must first inject a scenario into the radar.

Typically, these scenarios shall be simple, straight forward scenarios.

First we want to asses the radar performance versus range and azimuth. Therefore,
simple radial flights over several radials are a good example. These scenarios
must contain sufficient targets to create “statistical”” correct values for Pd and
Accuracy.( at least 1000 plots, 10 targets)

Next, we want to create typical “resolution” scenarios, where several trajectories
are in resolution. A good example is the “resolution slow’ scenario, included in the

= = it dadverias _Yolume v
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example scenarios.

An important factor is the fact that all A codes and S addresses in the scenario must
be Unique. This is an implicit requirement of the procedure used for this tool.

Create the scenario using the Trajectory scenario generator. We do not advise the
use of the event scenario generator, since this will make analysis interpretation
harder.

An exception to this rule is the test of “A code changes”. This will require the use of
the event scenario generator and the “code change “ event. The tool will allow you
to access the time required for tracks and plots to change code.

Once the scenario is created, make sure it is compiled in a correct scenario folder.
The scenario folder will hold multiple files required by the RES (see volume 5), but
will also contain an S4 version of the scenario ( .S4TJ file) . This scenario is
relatively time stamped, meaning that the “time” field of all records in the file is
timed starting from 0 seconds, which stands for the time of the first generated
North, ( or the first North to which the scenario was linked).

This scenario file shall later be imported into the “Scenario Time Merger” tool,

which replaces the relative time stamping by absolute UTC time stamping , as
recorded by the EDR and GPS.

5.2. Data Recording of Scenario

Once the scenario is compiled and ready, make sure the EDR is ready to record the
output Asterix data. For this, one or more EDR serial channel must be connected to
the radar ( asterix cat 048 +034 or 001 +002.)

It is advisable to record at multiple levels. ( e.g. plots, correlated plots, tracks),
such that Pd and accuracy can be verified at multiple levels.

The EDR must also be connected to an ACP/ARP source, preferably the output
ACP/ARP of the RIU. The connection can be made using a one to one High density
db15 connector cable of 2 m.

Next, make sure the GPS is connected, has a proper antenna connection and is linked
to the EDR with its PPS pulse. The GPS transfers transfers the serial data messages
using a 115 kbs serial link, which must be connected to the Modem or Printer port of
the EDR portable computer. In order to operate correctly, the apple-talk
connection must be switched off if ethernet is not active.

If the apple talk connection is switched to the ethernet, apple talk can remain
active.

B
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0O =—— Chooser B
— - Select a file server:
e [ =
L, 1
Color SW 1500
= s
===
Color S% 2500 Colar 5% Pra
[l 200 Series Irmage'writer
=
¢ & -
Laserwriter Z00/LS Laser'writer 8
Server IP Address... ]|[ 0K ]|
| Active
Stylewriter 1200 - AppleTalk @ ;
@ Inactive 261

Use the EDR software as described in volume 4, chapter IV. Make sure the EDR
preferences are set to use the GPS UTC time stamping.

=———— FEDRPreferencesvi

/[ \

Y

\

V

_[ General V

V V

V

_ ACP Input

() 12 bit ACF
@ 14 bit ACP
() 16 bit ACP

[ Calling Address List (SYC) —)

[ LCN List (FVZ) ——

C e
B

- Host Settings

Line
Mone VI
Murnber

-

P Tiring
{ [ Use GPS Timing (UTC) [}

Cancel

Now start the recording tool by clicking the record button.

0 == EDR Controlwvi

=)=

BEEm

[*][=]
Recording -
HD size 0 [kb]
HD pos. 0 [kb]
Tirme n.a
EDR Status - E
EDR zerial MNr S
HD uzage 0 000
—— ;
I T T (] [*1 [deg]
a S0 100
Connection

Timing @ 1@ 2@ =@ +@ 5@ D

The tool will produce a dialog window showing the GPS timestamp messages.
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EDR GPS initwvi

Serial Port GPS

[ Printer Port usB  w| || |3t Time: 15.50
Sequence Number : 8
UTC Tirne of Day :00:00:16

Baud rate S GPS 4o UTE Time Offzet  0.000000000 [£]
|| 15200 vl | No error | Tirne Mark NOT walid, GPS Swne.

The message shall first show the several satellites the GPS receiver sees. Next ,
watch the GPS sync and UTC sync messages. Once the GPS is sync'-ed, the colour of
the message will turn from red to black and the OK button will become available.

EDR GP% init.avi
Serial Part GPS
[ Printer PortUsB  w| || [Set Time: 224.16

Sequence Nurnber @ 216
UTC Tirme of Day 124745

Baud rate S GPS to UTEC Time Offset : 12.999999971 [=]
[115200 | [ Hoerrar ||| |Time Mark valid, UTE Sync.

Now the GPS is synchronised with the EDR recorder and the setup is ready to
record the radar messages.

Next, start the RES main control on the second computer and start the scenario
playback.

It is of mayor importance that the EDR recording is started prior to the start of the
RES, since otherwise the time merging will not correctly link the scenario to the
recorded data.

Make sure the scenario runs smooth and data is recorded by the EDR .

This can be checked by watching the frame counters on the EDR Control window.
The EDR will record its data, ACP/ARP information and PPS timestamp
information on the removable hard disk in the EDR, and the EDR control software
will record the GPS messages in a temporary file on the PC running the software.

It is a good practice to always select a Scenario Result folder in the RES Main tool
and record the interrogations and Datalink result log file. This data can later be
used by other analysis tools ( PTE P2B ). Once the scenario is finished, stop the EDR
recorder manually and save the data. The EDR data must be put in the “RAW
RDR” section of the CAMPAIGN folder. After clicking the save button a dialog
will appear asking you to select a folder. Make sure you name this folder
approximately the same as the scenario folder ( which resides on the other (RES)
computer. ). When the same scenario is run several times, a suffix number or
timestamp can be added to the folder name. ( e.g. RESOLUTION SLOW TAKE2)

The “save “ function of the EDR control not only creates a raw EDR recording (
containing the asterix data, ACP/ARP messages and PPS time stamping), but also
creates an index file (x.inx), an UTC time stamp file and an ARP/ACP versus
timestamp file. These later allow other tools to link each recorded scan ( or North
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pulse) with an absolute timestamp. This procedure requires you to save( or copy) all
EDR data after the recording. The data can not be kept on the removable hard disk
for later use as with standard ( non time stamped) EDR recordings.

5.3. Time merging
As we discussed above, the initial scenario is not absolutely time stamped, but only
relatively time stamped. The “Time Merger” tool will merge the ARP/ACP UTC
timestamp information file with the original S4TJ scenario file, and will
optionally also generate the S4RD file from the recorded raw edr data.
The scenario time merged file will be named x.S4SC, where x stands for the
scenario name.

The file will be put into a “RESULT” folder in the campaign. It is now the moment
to decide how to merge the different files on the two computers. Several options
exist. You must first decide which computer you are going to use for the analysis.
The most logical selection is the EDR computer. The Result files will be put on this
system. Make sure the sharing is switched on on the RES computer and both systems
are put into the network. Select the RES computer from the EDR system as a file

server: Use the “chooser “ to select the RES computer:
O0=—————(thmser=—-————-H

Select a file server

—_— -
[ -
L, 1
Color 5% 1500

LF
b

@ :

-
Laserwriter 300/LS  Laserwriter 8
sserurmEr sseririer Server IP Address... ]|[ 0K ]|
| (O Active
Stylewriter 1200 - AppleTalk X
@ Inactive 761

Now you can optionally copy the Scenario files and the Scenario RESULT files
from the RES computer onto the EDR computer. ( or copy the Raw EDR data from
the EDR computer to the RES computer). This is not required in a permanent
network environment.

On your EDR computer, you should now have a campaign containing the scenario
data in the SCENARIO folder, the raw EDR data in the DATA:RAW RDR folder
and the scenario result folder in the the RESULT folder.

Next, open the “ Time Merger.vi” tool from the RASS-S main toolbox:

| Flat
2 dnalysiz

20 Pd

Pd & Accuracy Caleulation

| oo |
The tool allows you to select four folders, from which three are required for correct
operation:
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O0==—"———Time Merger P2Byioaa—7"0re0——————— B
@BE Pd& Ao T Flease salect the input data. . 3{} @
enario Foldet Rezult Folder
Macintosh A4 :CAMP AIGN-S4 : ACCEPT ANCE Magintash AV CAMPAIGN-G4; ACCEPT ANCE Y440 R
V440 :SCENARIO :SHAW_MODES b | [RESULTS seHaw MODES ado 1
shaw _rnodes S4EY SCan San
RES Recording Falder Output
s45c W s1sssde [ s4Re W
scan JRD [0 Fmoaey TRD [0
e ]
EDR Recording Folder Progress Process time
Macintosh 4\ :CAMP AIGN-S4 :ACCEFT ANCE R ]
V440D AT A R AW RDRSHAW MODE 5 T1 1 o
scan
223 0000 s

Line selection

12026405 0e

total

00:00:00.000 | =

1.Tool Selection

Select the Pd & Acc option in the toolbar. This will allow you to merge a scenario
replay file and automatically generate an S4RD file.

Pd & Ace | &

SCENARIO
LIYE

2. Source File Selection

select the scenario folder. This can be the (copied) scenario folder on the EDR
computer or the original scenario residing on the shared hard disk of the RES

computer. Use the first select button : @ in the upper left corner of the window.

SelectFoldervi
Please select a scenario folder.
Info
Scenaric input fils ( SCENARIO 4]
= ]
IC1 POEMS EXAMPLES 5
Scenario Folder
H Seeey o e :
Playstation &lain :CAMP AIGN-S4 TREO
C AP & IGN :SCEN AR 10 :RESOLUT ION 1
SLO%W resolution slow S4TJ Scan
POEMS EXAMPLES 5
&05

Next, select the RES recording folder in the middle section of the tool. This step is
optional, but we advise that you always perform this action.

If this folder is selected, three additional fields in the S4SC file are filled:
-Interrogation power

-Number of roll call interrogations per target

-Number of Roll Calls before first reply

This is only of relevance if the scenario is used with Mode S roll calls.

SelectFolderyi

Please selectthe RES recording folder.

Info

PZE1 FAT RESULTS SHAW_MODES
TAKEZ sean

[ RESULTS =]
= +
£ DATALINK 1
C1 DATALINK 2T1
1 DATALINK MERGE TEST3 —
Sy
g :gg;t :; RES Recording Folder
Select i i _cd |
I SHAW MODES TAKE2 5] FlayStation &lain:CAMPAIGH-54 PTE

12:22:30
SHAW_MODES TAKE2 21 /02/2001

Next, select the EDR recording folder in the lower section of the tool.
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SelectFoldervi

Please select an EDR folder.

Info

[ RAW RDR B

= ]

P ACCURACY

™1 PERF-TO1-12 1 SSR 1 MODES

™1 RES SLOW 1

IC3 RES SLOW 3

IC] RES SLOW 4

IF1 RES SLOW 5 EDR Folder

IS0 RES sLOwW2 I Flaystation Alain.CAMPAIGN-54 . TRSO0 Q
CAMPAIGH DAT A RAW RDR RES SLOW i\

RES SLOW 5 S RES SLO% S.arp Scan

Next, select a result folder. Preferably, the result folder should be the same as the
RES recording folder.

SelectFolder.vi

Please select a Result folder.

Info

[ RESULTS 2]
= ]
©) ACCURACY RAW —
-1 PERF-TO1-12 1 S5R 1 MODES [New G ]
1 RES SLOW TAKE 5
Result Falder
— Select | Flaystation alain CAMFAIGN-54 TRE0 ‘Q
CAMP AIGH RESULTS -RES SLOW TAKE 5:| | =
res slow take 5.545C Scan
RES SLOW TAKE 5
259

Each selection shows you the number of scans present in the recording or scenario. A
recording can be shorter than a scenario. This results in a non-UTC time corrected
section of the scenario data. The timestamping in that section remains correct, but
does not have the high 1us accuracy of the UTC section. The “UTC time” and “UTC
day” indicators on the merger show the current UTC time for the processed data. If
the indiocator turns red, this means no more valid UTC time was found in the EDR
recording for that scan number of the scenario.

3. Output Selection

Now, select the proper output files for the Time merger:
Typically, the Pd and Accuracy tool only needs the S4SC and S4RD files:

Output
5450 ET S1ais4s [ S4RD E{ st e
RD [T] o anne 8E TR [

( For more explanation on the IRD and S18/548 files, we refer to the PTE P2B2 part
of the manual)

4. Specify the conversion parameters

Now select the proper parameters for EDR conversion into the S4RD file. This only
works for ASTERIX and RDIF type of data.

Click the preferences ‘%’ button to open the conversion preferences. The following
window will appear:
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View EDR Preferences.vi

\ i \ i

N N omen
Format Sean boundariies
[| ASTERIX __ | M On ARP ~]
ASTERIK
Data Source Identifier scal 0 | sac 0o |
1001 /D42 quantisation factor [*/Nim]
Cancel

Only the convert tab is editable. All the other parameters were stored during the
recording process and are not to be changed for the conversion process. Enter the
format to be used for the conversion: ASTERIX or RDIF. In case of ASTERIX, enter
the correct SIC and SAC code to be used during the conversion process. In case of
ASTERIX cat001/002 conversion, also enter the 1001/42 quantification factor for the
Xand Y range.

Use “On ARP” as Scan boundaries, since this option will make sure that the scan
numbers entered in the S4 files are correct. If you have not connected ARP/ACP to
the EDR, you can use the “On North Message” option.

4. Line selection
The boxes of the used line(s) will turn green upon selection of the EDR recording
folder.

line sel.

U 2004 s0et.

You need to specify manually which serial lines are included in the conversion by
checking their respective boxes.

5. Start conversion

Click the Start E button to start the conversion.

The process takes a few seconds to complete. The progress bar indicates the progress
of the proces. A new scenario file, named x.S4SC is created in the result folder. This
file contains an absolute time stamped S4 version of the scenario. This file is the
first( reference ) input of the Pd and accuracy tool.

The second file that is created, x.S4RD , is the file that contains the Radar Data.

5.5. Inventory Data Loading

The Pd_Acc tool is normally used as an extension to the “inventory” tool.
The inventory must be used first.
So open the Inventory .vi and Pd _Acc.vi tools from the RASS S Toolbox:

Plat

Flet trellysis

fnalysis | .
T ~
T — Iventary

Statistios Statistics

Tabular Pd Tabular Pd

20 Pd 2D Pd

Seenario Time Merger Scenario Time Merger

Fd & Accuracy Caleulation

You must now load the two input files ( Time stamped Scenario in layer 1 and
Asterix converted in layer 2) in the inventory tool.
The correct file names ( xS4SC and x.S4RD ) will already be pre-loaded in the

B
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inventory layer 1 and 2.

For details, see manual on Inventory tool.
Use the filter of the inventory tool to cut off sections of the data.

Important Remark:

The Pd and accuracy tool will mark coasted track plots as false targets if they are
not found in the scenario data. Further more, they should not be present in analysed
data, since coasted tracks are in fact misses. Therefore the user should include the
filter criteria “Miss = False “ to filter out the coasted tracks.

Inventory.vi

=i =]

[l

[ PPl | PEREEZT [ BET|
S W] 3yl aml x|
65— "
S i Codes
55— ‘ L]
50—
45—

Lo JE[reme~]

Targst Info &

¥ G
A Code | 6005 |[m][m
FL| 350 |[m|[m
S Address ]
155 Range [Nm]| 5561
Azimuthldeg]| 54.38
g IME|0000 0000 0000 00
5- Type S5R
Track® [u]
- Power [dBrm] | -S0.0
e . . . . . P Rec.Time | 15:21:30.7
-0 -5 [u] 5 55 &0 EF Rec.Date |0Z/01 /1504
[®] BackGround [W] Map ¥ [Mm] Scan #| 56

o 1. resolution 2. resolutie
& aif ] byl L|E|Nn|v|atnﬁ|7 @NnMatn'ﬁTl DNnMathﬁJ m

The number of plots to be handled is guaranteed to be 50.000 per layer on a 128Mb G3
computer. If sufficient memory is installed in the PTE Platform computers , tests
have shown that a higher load is possible.

5.6. Pd and Accuracy calculation
The Pd_Acc tool automatically recognises that the two layers are filled and also
reads the data loaded by the user. ( The data is present in two temporary files,
Layerl.54 and Layer2.54. This presence is detected).
no=——————

Pd &ACCVi=——
@=E==E o
~ Input Analysis Parameters Analysis Results $5R ———  Analysis Results mode § —
*[50000] Time window [l 98.186 | Pd [E] Incl. Acq 2205 | * Nal | Pd [%] Incl. Acq 5 a =
“[5505] Ronge whiow ] 100.00C) Pd [%] Excl.Acq | 2165 | * NaN | Pd [E]Exclacqs | 0 | ®
20500 | seimuth window [deg] 40| Hiss 8| Hiss
*[550000  Time bias mputls] 200 | v heq. soans 40| * deq Nl | Ay Aog. soans & 0| ®aog
+[ 00000 |Range bias inputlim] | ||100.00C PI%] S5Rev A 2165 | #ovh Nal | P MSov i 0 | #scva
+[ 00000 ] Azimuth bias inputldeq]| || 95.427 | PI%] S3Rove 2086 | * ove HaM | PI%] MSevT 0 |*sov
[A Time ervor compensation 0.000 | PI%] S5RivA 0| ®iva Hahl | PIB]MSivA 0| *siva
] Shew Linking Window 0.000 | P[%] SSRivC o # iyl NaMl | P[S] MSive o # SivC
[ 55R analysis only 2725 | PosR Rt 52 |*Ft sl | PSSR FtS o FR
[ Max Aequisition s 1 ®SER Targets | 20 #ModeS Targets [1]
[0 Include All Call Targsts in Pd
-195.89% | Time blas [ms] | 55.85 |50 ||| MaN | Time bias [ms] HaN | §TD
[F) e ek 0.0523 | Range bias [Nm] | 0.0201 | STO ||| MaM | Range bias [Nml NaM_| STD
200 | im] T[ 500 | [deq] 97 | Range bias [m] 37 |sTD HaM | Range bias [m] Hal | STD
Frogress —‘ -0.00¢ | Azimuth bias [deg]| 0.034 |STD ||| MaM | Azimuth bias [deg] | MaM | STD
| I— O
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Next, you need to define a time, range and Azimuth window for the correlation or
linking process.

In some cases, a fixed time bias between the scenario and the recorded data is
present. The cause for such differences can be multiple:

-Errors in Asterix time stamping of the radar’s UTC

-Bad time stamping recording by the EDR ( e.g. recordings without GPS)
-Recordings by EDR without UTC timesync.

-Recording with ACPR/ARP of EDR tapped from radar in stead of RIU when
scenario in slaved mode.

In most cases, the difference can be found easily using the inventory tool ( typically
range versus radar time graphs will present the difference in a visible way:

Range [Nm] Mot defined [ Range INmI=fRadar w]
2150 g

21.40-
2130
2120
2110
21.00-
20,90

20,80

=070 =——=Time Calculatoryi —"ce—x
20507 . o o time scenar io

20.40-| T + pE DEDD EGDOE g'm time difference

2030 a°°DD it A -46187.708

20.20-] cgoﬂ°° Sz 0058117

Once the bias is found ( if any is present) , enter it in the “Time bias input” in
seconds.

You can also use the “Time difference calculation” feature by clicking the calc

button:

Enter the scenario and asterix start time in the two input controls, and the tool will
calculate the difference.

Beware! The Time calculation vi can not handle times lower than T hours, T being the time
difference between UTC and Local time. If your file contains times at lower than 02:00:00 h,

add 2 hours to both times before calculating.

Next, enter the time window in ms. This is the maximum time difference between a
reference plot ( as generated by the RES) and a detected plot ( asterix) of the same
A code or S address which is tolerated for a correct linking of the two plots. [typ
500ms]

Then enter the range and azimuth window in degrees[typ 0.5 deg] and Nm [typ
0.5Nm] . This is the maximum positional difference between a reference plot ( as
generated by the RES) and a detected plot ( asterix) of the same A code (only
applied for SSR linking) which is tolerated for a correct linking of the two plots.
The difference can be positive or negative. If a known bias is present between the
radar data and the scenario data ( e.g. a North correction or range translation) , a
fixed Azimuth or Range bias can also be entered before the difference is calculated.

== iizeeit dadienies Yolume v
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( If targets fall outside the defined window, they are not linked and as such
decrease the Pd. Therefore it is important to position the window as good as
possible )

The result files ( S4RA and S4RS)are saved automatically after processing. This
can no longer be disabled.

Other Pd and Accuracy Parameters and Options:

| E Time error compensation

Determine whether the calculated time bias between reference and asterix plot
must be used for positional correction ( using target speed and heading) see further
for formulas.

E Show Linking window

The linking process can be checked by the user if the “Show Linking Window”
option is enabled. ( This feature takes up some additional memory, so it may be
skipped if memory is running low)

B SER analysiz only

If you have defined a scenario wich contains Mode S targets ( Mode S transponders)
but the scenario was run in a SSR only mode, the “SSR only analysis” option must be
enabled. Else, the tool will consider all Mode S targets as missed ( since no Mode S
data is available in the Asterix data ) and all asterix data found on these targets
as False.

[ Max Aequisition AlIl
The Pd and Accuracy tool denotes the first N misses of every tracjectory as an
“acquisition” target. These targets are separately flagged and are eliminated from

the Pd calculation. The user can limit the maximum number of scans allowed for
acquisition using the “Max Acquisition” parameter.

] include &1l Call Targets in Pd

Since v4.4.0, the user can select an option “Include All Call Targets in Pd”. Default
the selection is OFF, so all “Early detection” All call reports present in the radar
asterix data will not be used for the calculation of the code validation. If you check
the option, the all call detections will not be filtered for the Pd calculations, and
therefore will decrease the Pd of Correct or Valid Code.

E Resolution analysis

[ zo0 Jm] 3[5.00 ] [deg)

If you want the result data to include Resolution data, check the “Resolution
analysis” checkbox. Beware! This will create a result file with no X or Y data ( as
derived from Asterix Cat 48 /042 :Calculated position in Cartesian Coordinates)
present. The inventory XY display will then also show the DRange versus D
Azimuth data in stead of Y vsY.

After settting the parameters, click the “Run” button on the Pd_Acc tool.

B This causes the tool to create the “link” tables and set the required “False” ,
“Miss” and “Code Swap” bits in this table.

B
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Depending on the fact whetter Mode S data is present in the data set, the Mode S
linking window will pop up,and/ or the Mode A linking list will pop up.

If the linking is successful, most miss and false flags will be cleared. If almost all
miss and false flags are set, check the window settings:

Try to “manually “ link one target and verify the time, range and azimuth
differences.

Use these findings to tune the “Input Analysis Parameters”.

Show Mode Alistvi=———— &

BiF

Edit Scenario list Edit ASTERI® list ACod
Mo.  Link=s Aocode UTCTime  Azimuth Range Miss Acq Aoode  UTCTime Azimath Range False ACoic

<= Link
123 || soo0 | 090760z 150 | zesn (OO

rro
&3 | So00 | 09wTie02] 147 231 O

124 || sooo | 09:07:2002 150 ez O g4 | S000 | 0972002 147 254 O
125 || soo0 | 09:07:2402 | 150 zess O a5 | soo0 | 09w7:24.02) 147 3275 |0
126 || sooo | 09:07:28.02 ) 150 907 O a6 | Soo0 | 0swv:2e0z| 145 zeos O
127 || sooo | o09:.073201 | 150 2o O &7 | sooo | 0swv3z0z] 147 EERERI N |
17z || sooo | owo07EED1| 150 zas1 OO 58 | S000 | 0saovEem | 145 zaa1 [
129 || sooo  owoo7e40D01| 150 za7a OO 29 | sooo | osaov4non| 147 zae3 [
130 || soo0 0907400 150 =996 O 90 | soo0 | osaov4snn| 147 zass O
131 || soo0 09074800 150 aoas OO 91 S000 | |09074200 147 an0z |0
132 || sooo | o907sSzoo| 150 040 | 92 | sooo | osaovszoo| 1as anz0 [0

Once the table is created, it is presented to the user. The user can not edit this table.
The table consists of two lists.

On the right hand side, data from the asterix is presented.

On the left hand side, the data of the scenario is presented.

Each list contains the following fields:

Link nr: Link to the record in the other table. The link number can be entered in the
A code or S address: The A code or S address used for the linking process

UTC time : The UTC timestamp of the reference or asterix plot.

Azimuth : The reference or detected azimuth of the target

Range: The reference or detected range of the target

Miss: The miss flag , determined as a result of the linking process.

Acquired: The acquired flag, as a result of the linking process.

False : The false flag, determined as a result of the linking process.

A code Error : The A code error flag, determined as a result of the linking process.

The user can scroll trough these listings using the scroll bars, or can use the two
index controls ( on top of the scroll bars, marked in the circles below) to find
corresponding data items:

If the “Lock” symbol in the top bar is enabled, the linking between the two lists is
automatically. This means that if the user browses through the scenario data, the

radar data list is browsed simultaneously and visa versa. 2

Edit Scenario list
T~ Link => Acode UTC Time Azimuth  Range Miss degq

[2 ) 6 | so00 |[1s:11e0] 150 2078 |00

Edit ASTERIX list

i Woode  UTC Time Azimuth  Range False ACode
= Link Error

2 | soo0 | 1514667 147 | 2182 OO

False plots and missed reports are marked with the link value “999999”. This
indicates that no link was found. Once you are finished with the window(s) , close
them using the “Ok “ button. Now the calculated Pd and Accuracy figures are
presented on the Panel of the window:
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On the right hand side, Mode S data is presented, while the left table presents the
Mode SSR data.

All data can be printed using the “Print” button:

This will evoke the following “preview” window:
This window allows you to print the data directly to a printer or via a file to a
spreadsheet application:

O=——————————vFrintlablesni=—"~————————H
2] (@& ==

Indication of S5R and Mode S Probability of Detection and Accuracy Calculation using scenario ]@ ]@
“resolution slow.545C" E H

Reference scenar io file resolution slow S4SC

ster i recorded file: rezolutie slow plats 54

Time window [ms] 250.000
Rangs window [N ] 0.500
Azimuth window [deq]: 0.500
UITE Timestamp offset[ses] 12.300
Time error compensation: Enabled
*Total Expected S5R Reparts

# SR Targets

# Missed S5R Target Reports

* cquired S5R: Target Reports
® Linked S5R Target Reparts

# False S2R Target Reports

=[= =
-7
W

o
3
%
o
a
2
9

* Swapped S5R Target Reports
* 4 Valid
# T Yalid

# C Valid £Correct

* & Walid BInCarrect
# C Valid nCorreot
Theoretical SSR Range bias [Nm] 0.043

=TClo[m|o]= @]
=
&
@
4

5.7. Exporting Result data

The linked data in memory can be processed for further use in two different ways:
1) Via an export to a spreadsheet application
2) Via an export of the data to one or two new S4 data files.

1. For the exporting of the data, use the export button above the Mode S or Mode
SSR result fields:

This will evoke a file dialog, allowing you to specify a text file containing all
linked data for eater Mode SSR or Mode S data.
Following data is present in the list for Mode A:

Ref A code : Reference Mode A code

Ref Time : Reference Time stamp

Miss: Miss flag (0 or 1)

Acquire: Acquire Flag

Range[Nm] : Range of reference after eventual correction
Azimuth[Nm]: Azimuth of reference after eventual correction
Speed[Nm/h]: Speed of Reference

Heading[deg]: Heading of reference

Cat 48 A code: A code of Asterix plot

Cat48 Time: UTC timestamp as output by radar Cat 48 or 1
False T: False flag

RUM4 RASS-S Info v4.4.2 / 25-07-02
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Swap:

A Vhit:

C Vbit:

A Val&Corr.:
C Val&Corr.:
A Val&Incorr.:
C Val&Incorr.:
Range[Nm]:
Azimuth[deg] :
Rng Error[Nm]:
Az Error[deg] :
Time Error[ms]:

Swap flag

A valid bit ( as copied from Asterix 10487070 bit 16),

C valid bit ( as copied from Asterix 1048/090 bit 16),

A code found valid ( see definition below) and Correct
C code found valid ( see definition below) and Correct
A code found valid ( see definition below) and Incorrect
C code found valid ( see definition below) and Incorrect
Range of detected target

Azimuth of detected target

Range error ( reference - detected )

Azimuth error ( reference - detected)

Time error ( reference - detected )

The data can easily be imported in any spread sheet application. ( e.g. Using the
import - wizard). Special attention should be given to the two “UTC timestamp”
columns, which must be formatted in an hh:mm:ss.000 format.

O=——— ACCPTANCEP1-4TAKEZS5R:ct
& C o E P G H I ] 3 [ ™
[_1_[Reference soenaria file: test1 54 =
[_2_|asterix recorded file: testl TAKEZ.54 =
| 3 [Filter: Sean Nr. is lesz than 270
[Ca|and S/ACote iznotequalt 7607
[ L5 |Time windowlms]: 50
[ & Range window [m]: 1
[(7_| Aimuth window[deg] 1
[Z8_[UTG Timestamp aftsetlsec]
[ @ |Time error compensation: Enabled
10
[11 |Rer A code  Ref Time Misz Acquire Range[Mm]  Azimuth[Nm] Speed[m /h] Headingldea] Cat 48 A codeC3te@ Time  False T Swap A Vbit C wbit
[ 12| 1200 11:16:48.095 1 1 2302 134 467 500 135
13 0 11:18:58.272 1 o o
[1a | 1200 11:16 54100 1 1 4136 134574 s00 135
[as | 1200 1121700105 i a 4966 134646 s00 135 1200 1121700078 o a 1
|16 | 1200 11:17:06.108 a o 58 134 837 500 133 1200 11:17:06.086 a o 1
7] D 11:17.08.680 1 a 0
s | D 11:17:09.625 1 a 0
[ 19| 1200 111712112 a a EE34 134 735 500 135 1200 11:17:12.086 a a 1
| 20| 1200 111708118 o o TAeE 134,784 S00 133 1200 11:17:18.0%4 o o 1
[21] 1200 111724119 i a 8303 134788 s00 135 1200 11:17 24.102 i a 1
[22] 1200 1121730125 i a 9136 134807 s00 135 1200 1117 30,102 i a 1
| 23 | 1200 11:17:36.126 a o 9963 134.824 500 133 1200 11:17:36.102 a o 1
[24 | 1200 11:17:42.129 i a 10804 134837 s00 135 1200 11:17:42.109 i a 1
25 1200 1121748135 i a 11657 134843 s00 135 1200 1121748109 i a 1
| 26 | 1200 11:17:54.136 a a 1247 134 85% 500 135 1200 11:17:54.10% a a 1
| 27 | 1200 11:12:00.139 o o 12.205 134,262 S00 133 1200 11:12:00.117 o o 1
[28 1200 11218 06.142 i a 14139 134876 s00 135 1200 11:18:06.125 i a 1
[ 29| 1200 11:18:12.146 a a 14.5972 134 882 S00 135 1200 11:18:12.125 a a 1
| 20| 1200 111818143 a o 15.808 134,889 500 133 1200 111818125 a o 1
[51] 1200 11218 24.152 i a 1664 134894 s00 135 1200 11:18:24.133 i a 1
(52 1200/ 11:18:30.155 i a 17475 134.899 s00 135 1200 11:18:30.135 i a 1
[ 23| 1200 11:18:36.158 a o 18308 134,304 500 133 1200 11:18:36.141 a o 1
34 1200 11:18:42.162 o o 19.142 134,908 S00 133 1200 11:18:42.148 o o 1
[5 | 1200 11218 :48.165 i a 19576 134912 s00 135 1200 11:18:48.148 i a 1
|36 | 1200 11:18:54.163 a a 20809 134915 S00 135 1200 11:18:54.148 a a 1
27 1200 11:12:00171 a o 21843 134,319 500 133 1200 11:19:00.196 a o 1
[=8 | 1200 11:13.06.174 i a 22477 134322 s00 135 1200 11:19.06.156 i a 1
[59 | 1200 1121912477 i a 2331 134924 s00 135 1200 11:19:12.196 i a 1
| 40| 1200 11:19:18.180 a o 24.144 134,927 500 133 1200 111918164 a o 1
[ 41 ] 1200 11:19:24.184 o o 24.978 134.93 S00 133 1200 11:19:24.184 o o 1
[e2 | 1200 11:19:30.187 i a 25812 13492 s00 135 1200 11:19:30.72 i a 1
| 43 | 1200 11:19:36.190 a a 26647 134934 S00 135 1200 11:19:36.180 a a 1 .
a4 1200 11:19:42.193 o a 2748 134,936 500 135 1200 11:19:42.180 0 a 1 |
4] 4/ »] bl ACCPTANCE P1-4 TAKE2SSR txt [TeTu’ O 2
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Following data is present in the list for Mode S:

Ref S address
Ref Time

Miss

Acquire
Range[Nm]
Azimuth[deg]
Speed[Nm/h]:
Heading[deg]:
Cat 48 S address:
Cat48 Time:
False T:
Range[Nm]:
Azimuth[deg] :
Rng Error[Nm]:
Az Error[deg] :
Time Error[ms]:

Reference Mode S address

Reference Time stamp

Miss flag (0 or 1)

Acquire Flag

Range of reference after eventual correction
Azimuth of reference after eventual correction
Speed of Reference

Heading of reference

Mode S address of Asterix plot

UTC timestamp as output by radar Cat 48 or 1
False flag

Range of detected target

Azimuth of detected target

Range error ( reference - detected )

Azimuth error ( reference - detected)

Time error ( reference - detected )

] ACCPTANCE P1-4 TAKEZMS ‘bt
A B E [ E F [ H

1_|Reference scenario file Test1.54 =
2 | Asterix recordsd file: Test! Take2.54 —
3 |Filter Sean N is less than 270

4 |and 3/4 Code iz not equal to 7607

5 | Tirwe windowlrns] 50

& |Range window [Nml: 1

7| Azimuth windowldeg] 1

8_|UTE Timestarnp offset(sec] 02

3 |Time error compensation Enabled

0

11_|Ref 5 address Ref Time Miss Acquire Range(Nm]  Azimuthldeq] Speed[fim ¢h] Heading[deq] Cat 48 & addr Catd® Time  False T Range[tim] | Azimuthldeq] Rng Error (]
1z 0391000 | 11:16:47.289 1 47734

3 |oxzsto00 1101651 267 1 1 47727 32469 450 10

14 |bEI000 | 11:16 57 281 1 1 48258 325325 450 10

15 |0EI1000 11:17 08,295 o 0 48784 325948 450 10 04391000 111708273 o 48794 329948 o0
16 |0391000 11:17.09.308 o 0 49336 326556 450 10 0x391000 | 11:17:09.281 o 43336 326559 X
17 (31000 11:17:15.321 o 0 49,889 327149 450 10 0x391000  11:17:15.305 o 43885 527149 0.0
18 (031000 11:17:21 334 o 0 50438 32773 450 10 0x391000  11:17:21312 [ 50438 327.73 0.0
19 (031000 11:17:27.346 o 0 50996 328299 450 10 0x391000  11:17:27.320 [ 5059 328299 0.03
20 |0x351000 | 11:17:33.355 ] 0 51559 328855 450 10 0x391000  11:17:33.336 [ 51559 320455 0.03
21 |0:351000 | 11:17:39.371 o o s2127 323398 450 10 02391000 11:17:39.352 o 52427 529398 .03
22 |0331000 | 11:17:45.38% [ o 52699 32993 450 10 0x391000  11:17:45.359 o 52699 329.93 .03
23 |0x331000 | 11:17:51.394 [ o 55277 330451 450 10 0x391000  11:17:51.575 o 55277 530451 003
24 |0x331000 | 11:17:57.406 [ o 5% 858 230,96 450 10 0x391000  11:17:57.385 o 53856 230.96 .04
25 [05391000 | 11:18.05.417 o 0 54443 331458 450 10 0x391000  11:18:05.398 [i 54443 351458 004
26 |0x331000 | 11:18:09.429 o 0 55083 331946 450 10 Dx391000  11:18:09.406 [i 55033 351946 .04
27 |0x391000 | 11:18:15.440 o 0 55626 332423 450 10 0x391000  11:18:15.472 [i 55626 332428 .04
28 [0x391000 | 11:18:21.451 o 0 56,223 F32.89 450 10 04391000 11:18:21.430 o 56.228 %32.89 0.0g
29 [0x391000 | 11:18:27.461 o 0 56623 333IAE 450 10 04391000 11:18:27.438 o 56828 333348 0,04
30 [0x391000 | 11:18:33472 o 0 57428 333795 450 10 0x391000  11:18:33.453 o 57428 333995 0.4
31 (06391000 11:18:39.452 o 0 58056 334.25% 450 10 0x391000 | 11:18:39.461 o 58036 334233 0.0¢)
32 (0351000 45 453 o 0 58647 334662 450 10 0x391000  11:18:45.477 [ 53647 334662 0.06)
33 (05351000 | 11:18:51 503 ] 0 59261 335.08% 450 10 0x391000  11:18:51.454 [ 53261 335.083 0.06)
24 |0x351000 | 11:08:5751%F o 0 59679 335494 450 10 0x391000  11:18:57.500 [ 53673 335494 X
35 (05351000 | 11:19:03.522 o o 60493 335897 450 10 02331000 11:13:0%.508 o 60493 335897 0.07)
36 [0331000 | 11:19:09.552 [ o 61122 335202 450 10 0x391000  11:13:09515 o 61422 536292 0.07)
37 [0x331000 | 11:19:15.542 [ o 61748 3IBETH 450 10 0x391000  11:19:15.525 o 61748 336679 0.07)
28 [05391000 | 11:19:21.551 o 0 62,368 237.07 450 18506 0x391000  11:19:21.581 [i 62 368 237.07 i
33 [0xE31000 | 11:19:27.564 o 0 62782 33TE 450 48569 0x391000 | 11.19:27.547 [i 62782 351636 .02
40 [0x331000 | 11:19:33.578 1 0 62889 338311 450 78641

41 |0xE91000 | 11:19:39.592 1 0 62589 338.935 450 100

42 |0x391000 | 11:19:45.605 1 0 62154 333528 450 100

43 [0x391000 | 11:19:51.618 1 0 61777 340129 450 100 =
4] 4| » | P\, ACCPTANCE P1-4 TAKEZMS txt L] D 2

Using both tables, the user can continue to create multiple graphs , representing
Accuracy figures and other relevant data. It is beyond the scope of this document to
elaborate on these possibilities.
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5.8. Viewing Result Data

If you should prefer not to use external spreadsheet applications for data analysis,
you can use the output S4RS and S4RA files and view them in the inventory tool.
The scenario result file : xx. S4RS and the asterix result file xx.S4RA are saved in
the RESULT folder.

These data files contain exact copies of the original input data sets, with the
addition of some accuracy values in the data:

-The A azimuth, A Range and A time values ( Accuracy figures) are entered (in
both the scenario and asterix data files)

-1f Resolution analysis was enabled, the DAzimuth ( Azimuth distance to the
nearest target in scenario) and the DRange values are entered in stead of the X
(DAZz) and Y(DRange) values already present in the S4 file. Beware in using
the XY display on result data files! It will show you DRange = f(Azimuth) in

stead

Some extra flags have been added in the statusl and status 2 fields:

Scenario data (S4RS) contains following extra flags:
-The miss flag, as resulted from the linking process, is copied inverted into the
“SSR detect “ flag of the Scenario data set .
-If data is Mode S, additionally the “Roll Call detect” bit is set in the status
field of the Scenario data set if no miss is found.
-The acquisition flag, as resulted from the linking process, is copied into the
“Acquisition” flag of the Scenario data set if data for Mode Sand SSR.
-The A and C code Validated and A and C code Correct flags are added in status

2 field of the Scenario data (. S4RS)

Asterix_data (S4RA) contains following extra flags:
-The False flag , as resulted from the linking process, is copied into the “False “
flag of the Asterix data set .
-The A code error flag , as resulted from the linking process, is copied into the
A code error bit of the status field of the Asterix data set .

inizseit cadenies _Youme vV
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5.8.1 Using the “Standard” Inventory tool ( without the “Third View” option:)
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Load layer 1 of the inventory with the result scenario data (xxxS4RS) and load
layer 2 with the asterix result data set (xxx.S4RA).

This allows you to use the inventory tool’s display functions to show the accuracy
data versus time, range, azimuth, etc..

Next load layer 3 of the inventory with the “missed” plots using the scenario data
(xxxS4RS) and the filter set to “Miss = true” . Load layer 4 with the “false” plots of
the asterix result data set (xxx.S4RA) with the filter set to “False = True”

This can be done by using the appropreate filter settings.

This allows you to examine in detail the causes of erroneous target detection.

The action is performed by simply selecting this layer, loading in the same file as
in layer 1 or 2, but entering a filter criteria, such as “miss is equal to True” ( for layer
3 and the scenario result file) and “false is equal to true” ( for layer 4 and the
asterix result file).

Use the “labelling” function to put labels on the A codes which are erroneous or
false.

By switching the inventory display mode to Custom mode, range, azimuth and time
errors can be shown versus any other relevant field :
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Furthermore, you can use the “histogram” function to create calculate statistics on
this data ( such as STD, Mean, distribution, etc...
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If statistics are required per scan ( e.g. mean range bias per scan), this can be done by
using the inventory “Mathematical” features. The data must be reloaded or copied
from layer 1 or 2 and the appropreate mathematical function must be selected for
the layer using the “preferences”.
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5.8.2. Using the v4.1.1 “Third View” feature of the inventory tool.

In order to use this feature, load the scenario result file (xxx.S4RS) in one layer of
the inventory . Depending on the type of analysis you want to perform, select a
proper X and Y scale using the “Custom” graph feature.

In our first example we want to evaluate the azimuthal accuracy of the radar in a
resolution case.
The data presented is taken from a scenario that was constructed to make targets

pass completely through the Zone 1 area of the resolution diagram. Therefore the
relative distance in range between two targets in the scenario will range from +2 Nm
to -2 Nm and from -5 degrees to +5 degrees, excluding the area between +.5 and -0.5

degrees:
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The Pd and Accuracy module has addded the “DRange” and “D Azimuth” values
automatically in the dataset ( D range was put in the Y value of the S4RS file and

D Azimuth in the X value of the S4RS file) .

Beware! The Pd and Accuracy module always uses the distance to the closest target
(in planar range) and puts this in the datafield. This requires some care when using
the data on cases of more than double overlap or resolution.

Therefore we will select “DRange” for the Y axis and “DAzimuth” for the X axis of
the inventory graph. This will show the “Resolution diagram”
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The resolution diagram should be viewed in a third dimension, namely color.
Therefore we will select the “Third View” window using the 3D button on the

inventory menu bar: The “Third View” vi must also be set to represent a

calculated error vaule in its third axis, so select “AAzimuth, A Range or A Time”.
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Once this is done, you can use the histogram on this window to calculate histogram
data on the error value:
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This allows you to evaluate the statistical errors in the data.

The same procedure can be used to evaluate Range and Time errors in the data.

In our second example, we want to verify radar quality and check on false target
reports in target data . For this, make a section of radar data using the result

asterix data (xx.S4RA) ( e.g. in planar R=f(az) display) and present this data in
the “Third view “ display. In this example “ARange” is used in the color scale.

Next, select a small point style for the default points, a cross for the “GarbledA& C

“ targets and a square for the “False” targets.
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6.0. Theoretical Background on Pd and Accuracy Calculations

6.1. Mode S Pd Calculation

The Mode S Pd is calculated using the following method:

1) All Mode S elements are filtered from the input Scenario file and the Asterix
input files. Both files should be in the S4 data format. The criteria for this filter is

“S-address #0”.

Two arrays are created. Each array contains a cluster with the following data

items:

ModeS/A 1132
Link 1132
Time : Dbl
Flagl : Boolean
Range :Dbl
Azimuth: Dbl
Velocity: :Dbl
Heading : Dbl
Index: 1132
Flag2: :Boolean
Range error:  :Sgl
Azimuth error: :Sgl
Time error: :Sgl
A code :U16
C code 1132
Status: :U16
bit 31 Valid A

bit 30 Valid C

bit 29 Valid 3D
bit 28 Valid 1

bit 27 Valid 2

bit 26 Valid S

bit 25 Garbled A
bit 24 Garbled C
bit 23 Garbled 3D
bit 22 Garbled 1
bit 21 Garbled 2
bit 20 Garbled S
bit 19 Track

bit 18 Plot

bit 17 PSR detect
bit 16 SSR detect

:S address or A code
:Link index to other file ( 99999 if no link present

yet)

:UTC timestamp input record

:True if Missed or False.

:Range of input record

:Azimuth of input record

:Velocity of input record

:Heading of input record

. Link index to own file

‘True if Acquire or Code error detected
: Range error after linking

: Azimuth error after linking

:Time error after linking

:A code of target report

:Altitude of target report

:copy of upper 16 bits of S4 status fields:

For the Mode S extraction , ModeS/A is filled with the S address. All Flag bits are

set.

Each array is filled with the correct data extracted from the temporary files in the
inventory directories ( corresponding to the layers 1 and 2).
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2) The two arrays are sorted . In LabVIEW, arrays of clusters are sorted using the
items in the cluster in descending order. ( ModeS/A, Link, Time , ... etc). Since the
Link filed is set to 9999 for all fields, data is sorted by Mode S address and further
sorted by time.

3) In the data arrays, the “Flagl “ bits are used as “Miss “ indicator in the scenario
data array and as a “False” bit indicator in the Asterix data array. Both are set to
start with.

In the data arrays, the “Flag2 “ bits are used as “Acquire “ indicator in the scenario
data array and as a “A code error” bit indicator in the Asterix data array. Both
are set to start with.

4) For each entry in the reference array , a search is performed in the Asterix array
using the following criteria:
The user defines an input time window t window ( [0...100,1,50] ms))

The user defines an input range window R indow ( [ 0..2,0.1,0.5] Nm)
The user defines an input azimuth window Az window ([ 0..2,0.1,0.5] deg)

In the formulas, the suffix r stands for reference and the suffix a stands for asterix
data. Flagl is used to indicate whether a plot has already been linked.

-Flagl = True AND
-ModeSy=ModeSy AND

-(Time r - t window) > = Time 3 >= (Time r + t window) AND
-(Ranger - Rwindow) > = Rangea >= (Range r + R window) AND
-(Azimuth - Azwindow) > = Azimuthg >= (Azimuth ¢ + AZ window)

If a corresponding record is found, the associated “Flagl” and “Flag2 “ bits in each
of the 2 arrays are cleared. The array - index of the reference array is copied in the
“Link “ field of the corresponding asterix data entry and the the array - index of
the asterix array is copied in the “Link “ field of the corresponding reference data
filed.

If a corresponding link can not be found and the mode S address has not changed
from previous link, leave the “flagl” ( miss ) flag in the scenario data but clear the
Flag2 (‘acquire) bit. ( this indicates the “Real” misses) .

If a corresponding link can not be found and the mode S address has changed from
previous link or previous link also had the acquire bit set, , leave the “flagl” ( miss
) bit and Flag2 ( acquire) bit in the scenario data . ( this indicates the “Acquire”
misses) .

The search is simplified by using an index table of all “ModeS/A “ boundaries.
This way, the search is simplified to a small section of the array.

5) Once all reference entries have been searched, the reference array “Flagl” field
will flag the misses ( since no corresponding Asterix field was ever found), the
“Flag2” flag will flag the “acquisition” misses ( misses in the first N plots of a
track) and the asterix array “Flagl” field will flag the false targets ( since no
corresponding Reference field was ever found) .

6) The result of the search is presented to the user using a table ( see 5.6 above).
Several cases are counted:

P= total number of scenario reference plots

Q= Total number of Misses ( fields with Flagl field set to true in reference array)
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R= Total number of acquisition misses ( fields with Flag2 field set to true in
reference array)
T= Total Number of Mode S targets

7) The Theoretical Indication of Average Mode S Acquisition reports
is calculated as :
Acq ModeS =R/T

The Theoretical Indication of Mode S Probability of Detection is determined by the
ratio of the number of target reports with measured position (P-Q), including and
not including acquisition target reports, R, to the number of total expected reports, P.

PdS = (P-Q/ P *100 % including acquisition target reports.
PdS = (P-R)-(Q-R)/ (P-R) *100 % not including acquisition target reports

6.2. SSR Pd Calculation

The SSR Pd is calculated using the following method:

1) All SSR elements are filtered from the input Scenario file and the Asterix input
file. The criteria for this filter is “S-address =0 .
Two arrays are created. Each array contains a cluster with the following data

items:

ModeS/A 132 :S address or A code

Link 0132 :Link index to other file ( 99999 if no link present
yet)

Time . Dbl :UTC timestamp input record

Flagl : Boolean :True if Missed or False.

Range :Dbl :Range of input record

Azimuth; Dbl :Azimuth of input record

Velocity: :Dbl :Velocity of input record

Heading . Dbl :Heading of input record

Index: 1132 : Link index to own file

Flag2: :Boolean :True if Acquire or Code error detected

Range error:  :Sgl : Range error after linking

Azimuth error: :Sgl . Azimuth error after linking

Time error: :Sgl :Time error after linking

A code :U16 :A code of target report

C code 132 :Altitude of target report

Status: :U16 :copy of upper 16 bits of S4 status fields:

bit 31 Valid A

bit 30 Valid C

bit 29 Valid 3D

bit 28 Valid 1

bit 27 Valid 2

bit 26 Valid S

bit 25 Garbled A

bit 24 Garbled C

bit 23 Garbled 3D

bit 22 Garbled 1

bit 21 Garbled 2

bit 20 Garbled S
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bit 19 Track

bit 18 Plot

bit 17 PSR detect
bit 16 SSR detect

For the Mode A extraction , ModeS/A is filled with the A code . All “Flagl” and
“Flag2” fields are set.

Each array is filled with the correct data extracted from the temporary files in the
inventory directories ( corresponding to the layers 1 and 2).

2) The two arrays are sorted . In LabVIEW, arrays of clusters are sorted using the
items in the cluster in descending order. ( ModeS/A, Link, Time , ... etc). Since the
Link filed is set to 9999 for all fields, data is sorted by Mode A code and further
sorted by time.

3) In the data arrays, the “Flagl “ bits are used as “Miss “ indicator in the scenario
data array and as a “False” bit indicator in the Asterix data array. The Flag 2 flag
is used as Acquisition indicator in the scenario data and as “A code error” bit in the
Asterix data set. All are set to true to start with.

4) For each entry in the reference array , a search is performed in the Asterix array
using the following criteria:
The user defines an input time window t window ( [0...100,1,50] ms)

The user defines an input range window R window ( [ 0..2,0.1,0.5] Nm)
The user defines an input azimuth window Az indow ( [ 0..2,0.1,0.5] deg)

In the formulas, the suffix r stands for reference and the suffix a stands for asterix
data. Flagl is used to indicate whether a polt has already been linked.

-Flagl = True AND
-ModeAr=ModeA, AND

-(Time r - t window) > = Time 3 >= (Time r + t window) AND
-(Ranger - Rwindow) > = Rangea >= (Range r + R window) AND
-(Azimuth - Azwindow) > = Azimuthy >= (Azimuth ¢ + AZ window)

If a corresponding record is found, the associated “Flagl” and “Flag2 “ bits in each
of the 2 arrays are cleared. The array - index of the reference array is copied in the
“Link “ field of the corresponding asterix data entry and the the array - index of
the asterix array is copied in the “Link “ field of the corresponding reference data
filed.

If a corresponding link can not be found and the mode A code has not changed from
previous link, leave the “flagl” ( miss ) flag in the scenario data but clear the
Flag2 (‘acquire) bit. ( this indicates the “Real” misses) .

If a corresponding link can not be found and the mode A code has changed from
previous link or previous link also had the acquire bit set, ,leave the “flagl” ( miss
) bit and Flag2 ( acquire) bit in the scenario data . ( this indicates the “Acquire”
misses) .

The search is simplified by using an index table of all “ModeA “ entry boundaries.
This way, the search is simplified to a small section of the array.
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5) A second pass is initiated to determine the “A code Errors” . This is only
performed on the remaining missed or false codes.

For each record in the reference array with its “missed” bit ( Flagl) set, following
criteria are used to search a subset of the the asterix data array ( only that section
with the false bit (Flag2) set) :

-Flagl y= True AND Flagla= True

-(Time r - t window) > = Time 3 >= (Time r + t window) AND
-(Ranger - Rwindow) > = Rangea >= (Range r + R window) AND
-(Azimuth - Azwindow) > = Azimuthy >= (Azimuth ¢ + AZ window)

If a corresponding record is found, the associated “Flagl” bits in each of the 2
arrays ( miss and false) is cleared. and the flag 2 in the asterix set ( A code error) is
left True) . The array - index of the reference array is copied in the “Link “ field of
the corresponding asterix data entry and the The array - index of the asterix array
is copied in the “Link * field of the corresponding reference data filed.

6) Once all reference entries have been searched, the reference array “Flagl” field
will flag the misses ( since no corresponding Asterix field was ever found) , the
“Flag2” flag will flag the “acquisition” misses ( misses in the first N plots of a
track) and the asterix array “Flagl” field will flag the false targets ( since no
corresponding Reference field was ever found) and the Asterix array “Flag2” field
will indicate the code swaps or errors.

7) The result of the search is presented to the user using a table ( see 5.6 above).
Several cases are counted:

X= total number of scenario reference plots

Y= Total number of Misses ( fields with Flagl field set to true in reference array)
Z= Total number of acquisition misses ( fields with Flag2 field set to true in
reference array)

T= Total Number of SSR targets

LA: Total Number of Mode A equiped Target plots ( non missed)

LC: Total Number of Mode C equiped Target plots ( non missed)

8) Theoretical Indication of Average Mode S Acquisition Reports is determined by
the ratio of the number of declared acquisition target reports, R, to the total number
of Mode S trajectories i.e. aircraft.

It is calculated as :

AcqSSR=2/T

The Theoretical Indication of SSR Probability of Detection is determined by the
ratio of the number of target reports with measured position (X-Y), including and
not including acquisition target reports, Z, to the number of total expected reports,
X.

PSSR = (X-Y/ X *100 % including acquisition target reports.
PdSSR = (X-2)-(Y-2)/ (X-Z) *100 % not including acquisition target reports
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6.3. Theoretical Indication of SSR and Mode S Code Performance

The subsequent set of equations are used to determine a theoretical indication of
code performance using the data already derived from the algorithms defined
previously. These calculations are applied both to SSR and Mode S data since
version 4.1.2!

The following definitions shall apply:

a. Correct is defined as, expected Mode A/Mode C is available and Mode A/Mode C
of the target report is present and is equal to the expected Mode A/Mode C.

b. Incorrect is defined as, expected Mode A/Mode C is available and Mode A/Mode
C of the target report is present and is not equal to the expected Mode A/Mode C.

c. Validated is defined as, the Mode A/Mode C validation bit is set to 0 (ASTERIX
1048/070 Bit 16 & 1048/090 Bit 16 respectively).

d. Non-validated is defined as, the Mode A/Mode C validation bit is set to 1
(ASTERIX 1048/070 Bit 16 & 1048/090 Bit 16 respectively).

e. False Plot is defined as those declared as such as a result of applying the linking
algorithms.

f. The equation denominator shall equal the total target reports linked as a result of
the previous algorithms. This shall therefore include those target reports
declared as Code Swaps.

g. Cat048 target reports declared as False shall only be included in the numerator
calculation of the probability of false target reports.

The probability of code detection is defined as, at each scan, for a given target, a
radar target report with correct and validated code data, corresponding to the
interrogation modes, is produced. Targets with non existing capabilities (e.g. Mode
A only transponders ) are filtered out. ( Since version 4.1.2!)

The probability of Mode A code detection shall be determined by the ratio of the
number of target reports with correct and validated Mode A code data to the number
of target reports with Mode A capability in transponder used to calculate the target
position detection m.

No. of SSR with Correct & Validated Mode A Code
No. of Linked SSR Target Reports

PSSRCdA =

The probability of Mode C code detection shall be determined by the ratio of the
number of target reports with correct and validated Mode C code data to the number
of target reports with Mode C capability in transponder used to calculate the target
position detection.
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No. of SSR with Correct & Validated Mode C Code
No. of Linked SSR Target Reports

PSSRCdC =

The probability of incorrect but validated Mode A shall be determined by the ratio
of the number of target reports with incorrect and validated Mode A code data to
the number of target reports with Mode A capability in transponder used to
calculate the target position detection.

No. of SSR with Incorrect & Validated Mode A Code
No. of Linked SSR Target Reports

PSSRiVA =

The probability of incorrect but validated Mode C shall be determined by the ratio
of the number of target reports with incorrect and validated Mode C code data to
the number of target reports with Mode C capability in transponder used to
calculate the target position detection.

No. of SSR with Incorrect & Validated Mode C Code
No. of Linked SSR Target Reports

PSSRiVC =

The probability of false target report shall be determined by the ratio of the
number of false target reports in relation to the number of detected target reports.

PSSRFt _No. of SSR & ModeS False Target Reports
" No. of Linked SSR & ModeS Target Reports

The same formulae are used for Mode S, but PssR is replaced by Ps.

6.4. Mode S Time Bias and error Calculation

The Mode S Time bias is calculated as follows:

1) Using the Mode S calculated reference and asterix arrays ( see 4.1) , all targets
having a valid link index ( all non missed or false plots) in the reference array are
used to calculate the time error as :

( The Link index is used to locate the corresponding record in the asterix array)

AT g =Time g - Time ¢

2) The time Bias is defined as
1 MN-1

Theoretical ModeS Time - Stamp Bias = Mean = MMM = —2 ALy gost
N <

N= Total number of non missed Mode S reference plots

3) From this , also the standard deviation is calculated as

1 -1
Theoretical ModeS Time - Stamp Standard Deviation = £F__ = HZ{MM.— A ]i
1=

In the created result file, the AT g value is entered in the S4 field “A time”.

RUM4 RASS-S Info v4.4.2 / 25-07-02 S )

- iirseit dadientes Volume v




RASS - SUser Manual Chapter VI : Pd and Accuracy Calculation - VI1.39 -

6.5. Mode S Range and Azimuth error

The time stamp of the target report and reference can differ, not only due to the bias
, but also because the scenario reference positions and time stamps are always
related to the moment the target is at bore sight, while the radar target reports are
based on detection time.

1) Because the scenario reference also contains speed and heading , the reference
position at a time indicated by the target report can be extrapolated for each target
report, using a linear approximation. Because the same approximation for
calculating the position of the targets are used in the firmware of the RES during
simulation, in fact these corrections are exactly what the RES has generated.

Range’ r= Range r+ Velocity r* ATg * cos ( Azimuth ¢ - Heading r)

Azimuth’ ref = Azimuth ¢ + (180*Velocity ¢* ATs * sin ( Azimuth - Heading y) ) /
(m*Range )

2) Using the Mode S calculated reference and asterix arrays ( see 4.1) , all targets
having a valid link index ( all non missed or false plots) in the reference array are
used to calculate the Range and azimuth error as :

( The Link index is used to locate the corresponding record in the asterix array)
ARange s = Range 3 - Range’y

AAzimuth g= Azimuth 5 - Azimuth’y

3) The Range Bias is defined as

R 5 = 1/N Y ARangeg
Asg = 1/N Y AAzimuthg

N= Total number of non missed Mode S reference plots
4) From this , also the standard deviation is calculated as

STD Range= (1/N X ( ARange § - Rs))
STD Azimuth=+ (1/N X ( AAzimuth 5 - Ag))

In the created result file, the AAzimuthg and ARange 5 valuesare entered in the
S4 field “A Azimuth and A Range”. They can be visualised in the inventory tool.

RUM4 RASS-S Info v4.4.2 / 25-07-02

inizseit cadenies _Youme vV




RASS - SUser Manual Chapter VI : Pd and Accuracy Calculation - V1.40 -

6.6. SSR Time Bias and error Calculation

The Mode A Time bias is calculated as follows:

1) Using the Mode A calculated reference and asterix arrays ( see 4.2) , all targets
having a valid link index ( all non missed or false plots) in the reference array are
used to calculate the time error ( Including the Swap flagged data) as :

( The Link index is used to locate the corresponding record in the asterix array)

AT A =Time g - Time
2) The time Bias is defined as
TA=1NXAT A

N= Total number of non missed Mode A reference plots
3) From this , also the standard deviation is calculated as

STD=V(LUN X (AT A-TA))
In the created result file, the AT a value is entered in the S4 field “A time”.

6.7. SSR Range and Azimuth error

The time stamp of the target report and reference can differ, not only due to the bias
, but also because the scenario reference positions and time stamps are always
related to the moment the target is at bore sight, while the radar target reports are
based on detection time.

1) Because the scenario reference also contains speed and heading , the reference
position at a time indicated by the target report can be extrapolated for each target
report, using a linear approximation. Because the same approximation for
calculating the position of the targets are used in the firmware of the RES during
simulation, in fact these corrections are exactly what the RES has generated.

Range’ r= Range r+ Velocity (* ATA* cos ( Azimuth r - Heading r)

Azimuth’ ref = Azimuth ¢ + (180*Velocity ¢* ATA * sin ( Azimuth - Heading ) ) /
(m*Range )

2) Using the Mode A calculated reference and asterix arrays ( see 4.2) , all targets
having a valid link index ( all non missed or false plots) in the reference array are
used to calculate the Range and azimuth error as :

( The Link index is used to locate the corresponding record in the asterix array)

ARange A = Range g - Range’y
AAzimuth A= Azimuth 4 - Azimuth’y
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3) The Range Bias is defined as

R A = 1/N Y ARangea
Aa= 1/N Y AAzimuthp

N= Total number of non missed Mode A reference plots
4) From this , also the standard deviation is calculated as

STD RangeA= (1/N X ( ARange A - RA))
STD AzimuthA= ( /N X ( AAzimuth A - AA))

In the created result file, the AAzimuthp and ARange a valuesare entered in the
S4 field “A Azimuth and A Range”. They can be visualised in the inventory tool.
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1.0. Introduction

Chapter VII : P1-P4 interface

This chapter will explain you how to convert PTE P1 data format files into PTE P4 data
format files. The P1-P4 convert tool is able to convert ASTERIX Cat034/Cat048 and
Cat001/002 EDR recording files into P4 Category 048, 034, Tag and Chain Information
Target Report Files. Evenso, PTE P1 S4 format files originating from a scenario or a video
reference extraction can be converted into P4 reference Data File Format.

2.0. Making a P1-P4 file format conversion

1. Load the P1-P4 conert tool from the RASS-S toolbox.

Table Printing
Change Setting
BugRepart

ConwvertFiles

Select Carnpaign Folder
Report Printing

=...

The following window will appear on the screen.

O

P1 to P4 Convertwvi

FIE

(=] # |2 g

- Farmat

i ECR File

i) 54 File Format

iz s[4

ES DE‘ D'ﬁ'dd Morth Deztination

- Source

RLRE:

FMacintosh &% CAMP&IGN-54 ;
ACCERT ANCE Wdd42 DAT & R A%

EMS-TRE-TZ01 -02-2706e0:2-T1 |-Q:'1

- Progress

F4 0.0

[kb]

FMacintosh &Y :CAMP A IGN-54
ACCEPT AMCE Y442 EXPORTS:

ems-trk-t201-02-270602-11 cat 'ﬁ

The user interface of the GDLP tool is divided into several functional panels. At the top
of the window, there is a row of buttons to operate the tool.

RUM4 Ch VIl P1-P4 interface v4.4.2 / 25-07-02
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E Pause conversion
13 .
I Step conversion

E. Stop conversion

@- View EDR recording preferences
Which lines are used during the recording (EDR file format only)

@. Stop the P1-P4 convert tool

At the upper right side of the window there is the source panel. This panel is used to
select a source folder: an EDR recording folder, a scenario folder or a folder containing a
DGPS data file.

Source

At the lower right side of the window there is the destination panel. This panel is used
to select a destinatiuon file for the converted data.

Cestination

At the left side there is a format panel which allows the selection of the file format to
be converted. Depending on the selected format, different parameters are presented to
the user.

Format

#® 54 File Format
() EDR File

- T

At the lower left side of the window there is a progress indicator which also indicated
the size of the P4 format file.

Frogress
P4 0.0 [Kb]
[ I

2. Before proceeding make sure you have the necessary file available.

3. Run the P1-P4 convert tool using the button in the upper left corner of the window.
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Several selectors will be disabled according to the current file format selection. They
will become enabled during the process.

4. First thing to do is to select a P1 format to be converted by using the format selector
radio buttons.

@) =4 File Format
() EDR File Farmat

Depending on the choice, different selectors will be presented to the user:

S4 File format:

o Seenario
DGPS
WYRE

Use |_Tag & Chain_| to select the origin of the S4 file format.

I
Use \—‘DEE’ Dssaterth] 1 select on of the lines used during the EDR recording.

Click the button to chech which lines were used during the recording.the Boxes
corresponding to the used lines become green.

Format
i} 54 File Format
i ECR File
B [z[]=z]4
(<15 e [Cladd Morth

5. Browse for a source folder by clicking the button in the source panel. The software
will automatically guide the user to the appropriate folder according to the selected
format. For EDR format this is; Campaign:Data:Raw RDR and for S4 format this is:
Campaign:Results.

New since this release (PTE CP 54 ) : The source can now also be a folder containing
multiple EDR recording folders. The tool will convert all recordings one by one.

After the selection of the source folder the tool presents a dialog the user that allows a

part of the source to be loaded into the P1-P4 convert tool.
=—— P4Time Window Selectorvi=—H

r File pathnarne

HDirk :CAMP A IGM-S4 :.CEV AP DAT A R AW RDR CEVAP
LOAD 1

r Tirne window Select

Th v i ] 1
15:14:19.4 1527582
29/03 /2001 29/03 /2001

The selection is done using time. By moving the red and blue slider a specific part of the
source file can be selected. The corresponding start and end times are displayed in the

respective boxes. Click to load the selected data or click to load the entire
source file.
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6. Select a destination file by clicking the button.

7. The P1-P4 convert tool is now ready to start a conversion process. Click the E button
to initiate the conversion process. The conversion process can be stopped at all times by

clicking the E button. All the data already converted will be saved into the
destination file without any loss of data. The conversion process can be paused at all

times by clicking the @ button. In Pause mode, the conversion process can be stepped

through by clicking the @ button. Releasing the @ button will relaunch the

conversion process at full speed.

8. During the conversion process, the progress indicator and P4 file size indicator are

updated.

Progress

P4  zz29 [kb]
- —

9. By clicking the = button at lower left side of the window, the converted data is

displayed in a readable format.

- Miew P4

| P4 CotB4s, Length = B350

(818 )0gta Source ldentifier
SAC = @xBBE , SIC = 235
{148)Time of Day (UTC}
Time = 1413742414
(826 }Target FReport Descriptor
|T‘r'P THF WP|5|r1 HDP|SPI
1 5] 1 5} 1 [z}

FAE
5]

Fx
a

{848 JHeasured Fosition in Slant Polar Coordinates
FHO = 28.23 {(Mm} , THETA = 24@8.32 (%}

{878 Mode—2/A Code in Octal Fepresentation
¥ =@lc =8lL =8| Hod=—3/R = @217

Use the @ button and @ button to view individual records and step through the
conversion process. Use the scroll bars to view the remainder of the record.

Size = 17 {Bytes)
(ADEZ3Time of Output
Time = 14:137:142.6855
{ADB3 3 Target Report Tagged
Tag = False
{ADB2 }Chain ldentifier
Identifier = @
{ADZZ2 }0ate of Output
Oate = 14-12-1999

- Yiew P4
ALAS = MO HALA= Operating
ES [ARC|AIC) & 5] 5] 5] 5]
1 1 1 5] 5] 5] 5] 5]
{———1Special Purpose Information

{ADZ4 }Mode A Code Changed during P4 Session

Click the -=— button to close the viewwing window. The P1-P4 conversion will be a lot
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faster when the viewing window is closed.

10. After the conversion process a status window is presented to the user. This window
contains information about the number of messages that were converted and whether or
not messages were removed.

[0 = Program status windowvi=—-—=H

Exporting EDR format to P4
0 NOT aknowledged LAPE |-frames rermowed |
(0 NOT aknow ledged ¥25 Data Packets removed
674 ASTER X Cat034 records exported

2106 ASTEREA Cat048 records exported

0 ASTERIH Cat001 records exported

0 ASTERIX Cat001 records removed

0 ASTERIH Cat00Z records exported

0 ASTERIX Cat002 records removed

Crone

11. The P1-P4 convert tool can be stopped by clicking the Halt @ button.

Remarks:
1) Time stamp insertion

Whenever in ASTERIX Cat001 messages there is no time of day item present (1001/141) ,
the time of day item of the CASTERIX Cat002 is used to recontruct the tine of day item
using interpollation. If this is not possible , the messages are removed from the converted
file.

2) North Marker insertion.

If there is no North marker message present in ASTERIX Cat002 messages, The tool will
insert dummy North marker messages derived from sector message 0. To allow this
feature, the user needs to enable it. This can be done by using the “Add North” checkbox.
Beware! this only works for cat 002, not cat 34.

- Format
{} 54 File Farmat
) ECF File

C [z =4
[5[]e [¥ladd Marth

g ) Volume 4
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Chapter VIl : Data Export

1.0. Introduction

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02

This chapter will explain you how to export a PTE P1 EDR recording file into a
spreadsheet format file that can be read by commercially available software packages
or into a S-File format that can be used for Data-link analysis (PTE P2B2) or SCF
analysis (PTE P5). The data that is supported to be exported is ASTERIX
Cat017/018/034/048 on LAP B or X25 communication protocol.

The contents and format of the exported spreadsheet file or S-File format is according to
the PTE ICD. Eachof the ASTERIX categories that is encountered during the export
process is put in a separate file in a destination folder. Therefore there will be a separate
file for Cat017, Cat018, Cat034 (No S-File format) and Cat048. If one of the ASTERIX
Cats is not found during the export process, the corresponding spreadsheet format file
will only contain the header with the names of the collums and the corresponding S-File
will be empty. There is no limit on the size of the exported files.

Note:
For exporting a S4 format file into a RFS format spreadsheet file, please consult Volume
4, chapter Ill, paragraph 2.1, bullet 14. For exporting an IVS format spreadsheet file,

please consult Volume 3, chapter IV.For exporting an IRS format spreadsheet file, please
consult Volume 5, chapter X.

¥

2 EDR Data Analyser

EDR Bit Recorder

EDR Caorvvert Bit Recording

= =

EDR Serial Recorder

EDR Corvvert Serial Recording
GOLP

Protocel Miewer

EDR Replay
EDR Export
<]
b (risse -
- [ pata g
v b [ oce
b EXPORT
Seria - EDR Spreadsheet b [ FiLTERs
Raw Cat0l b Coes
Recordey R Export v =
Cat018 b [ RasDATA
[ [ Rew ROR
[ [ simes
Cat034 b =
b (3 INTERROGATIONS
Cat048 b (3 HETWORK
b [ PrEFS
N— . b psk
SFile b [ REPORT
‘ (] reporTS
b resuits
b [ scensrio
b ﬁ ¥IDED -]
NI E— Y

g ) Volume 5
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2.0. Performing a data export

1. Load the EDR Data Export tool from the RASS-S toolbox.

A
L

fed ¥

EDR Crata dnalyser
EDR Bit Recorder
EDR Convert Bit Recording

EDR Serial Recorder

EDR Convert Serial Recording
GOLF

Protocal Viewer

EL'R REEHE

The following window will appear on the screen.

[O0=—————————— EDRExport P5vi B
- [Oo=
EDI{E%I /@\i |||| 9pt Application Font vI o vI ':ﬁ: vI E)EE\E’{

O

(=] (=] ] o] (2]
Single Process Yiew Info [] View Hex ]
Source Folder Seleatilem | e
Start scan
End scan
Destination folder Display
D Forrnat
O stats FPI
Line selection Expirt i ]

L1z [=[« Ls s B 20 40 €0 g0

w

2. Run the EDR Data Export tool using the button in the upper left corner of the
window. The user interface of the EDR Data Export tool is divided into several

functional panels.

At the top of the window, there is a row of buttons to operate the tool.

@. Toggle “Help” window on/off
Which lines were used during the recording

E. Start export
E Pause export
E. Step export
E. Stop export

View EDR settings used during the recording

B
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itersofielection)co ML



RASS-S User Manua Chapter VIII : Data export - VI3 -

Error display with detail button

@ Stop the EDR Data Export tool

The EDR Data Export tool user interface is divided into three parts. The first part is the
input panel for the single process export parameters.

Single Process

Source Folder Selection

Start scan

ST

Lestination folder Drisplay
Ij Format
‘Q’]_ [ Stats
Line selection Export

102 0: 0« Os e

In this panel the Source folder containing the EDR recording can be selected:

Source Folder

The destination folder to store the exported data can be selected:

Destination folder

Which line to exporte can be selected:

Line selection

hO=z0=04 0= s

The start and end scan of the data to be exported can be selected:

Selection
Start scan

End scan

Two types of visual feedback during the export can be selected:

itersofielection)co ML
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Drisplay
D Farrnat

[ stats

By checking the View box Hfm™t the data being exported is translated into readable text
and displayed in a separate window.

Yiew Data Formatviee——=H

| Catddz, Length = @@11 —

{818 )Data Source ldentifier

SAC = @xe|3 , SIC = @32
(B8 JHes=age Tupe

BE2, Sector crossing message
{828 }Sector Mumber

Hr# = 184
{838 )Time of Day

Time = @9:81:135.8859

By checking the View box U=  during the exported statistics about the export are
shown in a separate window.

O=———————ViewStatistisNi————————H

(2] ]

/[ V V V VY
[ N wee Y V V

— L&F B Statistics

Frames 1] [*1 Mot bk Inf. ] [#1

Size 0.000 [Kb] User Data 0.000 [kb]

r— L&4P B Frame Status

[*] [%]
oK x) MaM
CRC error x) MNaM
Qverflow Error o MaM
LAP B Abort u} MaM

— LAP B Frame Type
[*] [%]

Information Frame (1)

x)

Receive Ready Frame (RR) 0

Receive Mot Ready Frame (RMR) [u]

Reject Frame (REJ) o

Set Asynchronous Balanced Mode Frame (S ABM) 0
Diseonnect Frarme (DISC) x) MaM

x)

o

a

x)

Disconnested Mode Frame (DM)
Unnumbered Acknow ledgernent Frame [UA)
Frame Reject Frame (FRMR)

Unknawn Frame

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02

itersofielection)co ML




RASS-S User Manua Chapter VIII : Data export -VIIL5-

The format of the exported files can be selected:

TSF
< D55

TSF: Tab Separated File (spreadsheet format)
DSS: S-File format (PTE internal format for analysis PTE P2B2 or PTE P5)
Detailed information about these file formats can be found in the PTE ICD.

The second part of the user interface is used to display information for the user during
the export process.

Yiew Info ] Yiew Hex [

HESTET SIS

Frogress FFI
I| 1 1 1 1 |I w T E
u] 20 40 &0 E0 100 5

By checking the View Info box i [ the following information is continually
updated during the export process: messages processed, revolution number (ARP), date
and time during the recording, current Kbs processed and errors counted.

Wiew Info [
Message # [ 0]
Rev® [ 5 ]

Time | 13:52:47.947
Crate 04 /05 2000

Current Kb
Error *

By checking the View Hex box “®*"*[1 the data being exported is continually

displayed message per message in Hex format.

1100 16F0 0628 0BZ6
0006 0628 0B26 0B22 [
OC22 0C24 0820

A progress bar indicates the progress of the data export process.

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02
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Frogress

I |

1 1 | | 1 1
a 20 40 &0 g0 100

A PPI indicator displays the radar turning (ARP/ACP) information stored during the
recording. If this dial is not rotating, it means that no ARP/ACP signals were connected
to the EDR hardware during the recording. In this case the data can not be exported

properly.

The third part is the input panel for the batch processing. This panel can be displayed by
clicking the button == in the lower left corner of the EDR Data export window. The
panel can be closed again by clicking the button —*-.

Batch Process

nr.| Source Destination Lines Pratocol | Export Start scan End scan

[#][¢][®][>][=]

Exporting data can be a time consuming process, especially for large files. Therefore, if
you want tot run several exports in a row, you may wish to put them in a batch process.
The following buttons are used to operate the batch export process.

E. Copy the single export selected by the green rectangle in the “Batch List” to the
controls in the single process panel.

E. Add a single export at the position of the green rectangle to the "Batch list".
o]

I Remove a single export at the position of the green rectangle from the "Batch
list".

E. Run the batch, this will successively starts the specified export.

E. Abort a running batch procedure.

To build a batch list fill in the single process parameters as for a sigle export process.

Make sure all needed parameters are accounted for. Then click the E button to add the
single export to the batch conversion list. To change an export from the batch list, select

it with the green rectangle and copy it up to the single process display using the
button. Change the parameteres and add the new parameteres again to the batch list by

clicking the E button.

3. Before proceeding make sure you have the necessary files available (PTE P1 EDR
recording folders).

RUM4 Ch VIII EDR Data Export v4.4.2 / 25-07-02 Q a Volume 5
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4. First thing to do is to select an EDR recording folder to be exported. Click the

button in the source folder panel to browse for an EDR recroding folder. Click the @
button to check which lines were used during the recording. The Boxes corresponding to
the used lines become green.

Line selection

B Oz Os O« Os Oe

Click the button to view the EDR settings used during the recording. If the recording
was made with an earlier version of the EDR recording software, the following messages
will appear.

/N View EDR Recording Settings

Mo EDR Recorder settings available for this recording

Otherwise the EDR recording settings used during the recrodidng are dispayed in a
separate window.

View EDR Preferencesvi=—————8

[ \ Y \ VY
[ unes \f \/ \/ \

gg:- Line Settings : L
Type Line Type
Layer Appearance [ DCE
R Clock
Tx Clack
Baudrate

Physical Layer.

r #25 Channels

., | svC:ases E

r Cornrnent

Cancel

5. Browse for a destination folder by clicking the E button in the destination panel.

6. Select a line to be exported by checking the corresponding box. If multiple lines are
selected, the data of these lines is interleaved according to their time of recording. The

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02
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data will be merged into one file for each ASTERIX category.

Enter the start and end scan number to be exported. The start and end scan values are
automatically updated when a EDR source folder is selected. To limited the export to a
specific part of the recording, specify the corresponding start and end scan number.

Start scan
End =can

If no start and end scan are available, the start scan will be set to 0 and the end scan will
be set to 99999

Start scan

End scan

Select the format of the exported data. To choose the spreadsheet format, select TSF
(Tab Separated File). The DSS format is an internal PTE format that allows more
compact files and faster file handling and is used for further analysis.

+ TSF
D55

7. The EDR Data Export tool is now ready to start an export process. Click the E\ button
to initiate the export process. The conversion process can be stopped at all times by

clicking the \E\ button. All the data already exported will be saved into the destination
file without any loss of data. The export process can be paused at all times by clicking

the \E\ button. In Pause mode, the export process can be stepped through by clicking the

\E\ button. Releasing the \E\ button will relaunch the export process at full speed.

8. During the conversion process, all kinds of information can be displayed by checking
the corresponding boxes. The displaying of information will lower to speed of the export

process. Use the \E\ button and \E\ button to view individual records and step through
the export process. When not in step mode, it is possible that not each individual record
is displayed.

9. The EDR Data export tool can be quited by clicking the Halt @ button.
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3.0. Data Import-Export

The "TRD Import Export.vi" tool allows the conversion between the TSF (spreadsheet)
format and the DSS (internal PTE) format and vice versa.

1. Load the TRD Import Export tool from the RASS-S toolbox.

Irrventary
Statistics
Tabular Pd
0 Pd

Scenario Time Merger
Pd & Accuracy

Data Linker (2B2)
Datalink Analyser (ZB2)

Data Display (TRDD
Interragation—Reply [IRD) Analyser
GDLP-DLF (518) Analyser

Asterix Cat048 (548) dnalyser

The following window will appear:
O=—————TRD Import_ Exportvi———————FI18

o
2] ©

Expart Folder (TSF txt farmat) Result Folder (IS5 PTE internal format)
. R
TEF Files found DEE Files found
Eatch
]

2. Run the TRD Import Export tool using the button in the upper left corner of the
window.

3. The "TRD Import Export.vi" tool allows the selection of a Source folder containing one

or more TSF files by clicking the button in the Export Folder panel.

Selectfoldervi=——————H
Please select an Export folder containing or to contain TSF
Info data
[ EXPORTS B
= ]
©3 IRD TESTDATASET (New T3
(*1 LARGE MODELB TEST3
C] LARGE MODELB TEST3/2 -
©)RADIAL 36 SCEN1 T6
L [ samer
13:12:33
14411 /2000
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D —————— TRD Import_Exportvi=——— E
> Irmporting radial 36 sceni t6_IRS txt
\-J Flease wait...
Export Folder { TSF txt data) Rezult Folder ( D55 PTE internal format data)
FlayStation Alain:CAMP AIGN-54 :FTE FlayStation &lain:CAMP AIGH-54 PTE Q
9 F2E2 TESTING :EXFORTS R ADIAL 36 9 PZBZ TESTING RESULTS RADIAL 36 ‘1
[SCENT T SCENT 76 IMPORT
TSF Files found D55 Files found:
radial 36 seenl t6_RFS txt V radial 36 scenl 18 import S4iM
radial 3& scen! tE_A48 tut |  radial 36 scenl 18 import 548 |
radial 3& scenl tE_A18 txt ¥ radial 36 scenl 18 import BDS
radial 36 scenl t6_IRS txt Batch | | f radial 26 scenl 18 import 518
) o radial 26 scenl 48 import PAC

S

The tool automatically reads all files in the folder and presents them in a list. The user
can select one or more of these files to be imported. The tool will import the RFS,
A48,A18 and IRS/I1VS files separately one by one or in batch if this option is checked

Batch
E .
The "TRD Import Export.vi" tool allows the selection of a Destination folder to contain

the import results by clicking the button in the Result Folder panel. The data is in
the DSS format, ready to be read by the data linker tool.

Selectfolderviess—————————— E
Please select the RESULT folder containing or to contain D55
Info files.
[ RESULTS =]
= LARGE MODELB TEST3 EXPORTS [#]
1 RADIAL 36 SCENT T1 =
©1RADIAL 36 SCEN1 T2 (New 3 J
C RADIAL 36 SCEN1 T3 —
™1 RADIAL 36 SCEN1 T4
1 RADIAL 36 SCENT TS
©1RADIAL 36 SCEN1 T6 I :]
C1 RADIAL 36 SCEN1 T6 IMPORT
12:14:17
RADIAL 36 SCENT T6 IMPORT (Rl

The tool automatically reads all files already present in the RESULT folder to avoid
unwanted overwriting. Once the import is in progress, the original files found in the
RESULT folder will be overwritten if a specific import calls for it.

The conversion process from TSF to DSS can be started by clicking the E button.
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O

mport RFS Data.vi

=)=

Irnporting
Flease wait

Destination Falder:

FlayStation Alain .CAMFAIGN-54 FTE PZEZ
g, [TESTING :RESULTS RADIAL 36 SCENT Té IMPORT

Header [ata and Destination fields

mport A48 Data.vi

2=

Imparting...
Flease wait
Destination Folder:

FlayStation Alain :CAMPAIGN-54 :PTE PZBZ
5 TESTIMG RESULTS :RADIAL T6 SCEM1 Té IMPORT

Header Data and Destination fields

o Index <> Index

 Recording Time <> Recording Time
+ Recording Date <> Recording Date
 Target ID <> Target ID

 Track Nr <> Track Nr

 Scan <> Scan

o Mode 1 <> Mode 1

+ Mode 2 <> Mode 2

o Mode 3/ <> Mode 374

o altitude <=3 Altitude

 Detection Time <> Detection Time
« Range <-* Range

/ Delta Range ¢-> Delta Rangs

 Index <> Index

 Recording Time <» Recording Time

 Recording Date <-> Recording Date

o Azimuth (ACF) <=3 Azimuth CACF)

o Sean N® e3> Sean N®

W SAC ¢ SAC

o 5IC -2 510

+ Target report desoriptor <-» Target report descriptor
 Warning ferror condition <-> Warning/error condition
+ Rho measured position < Rho meazured position

+ Theta measured position <> Theta measured position
V¥ caloulated position <> ¥ caloulated position

o caloulated position <=3 ¥ caleulated position

Import A18 Data.vi

Import IRD Data.vi

Irnporting...
Flease wait

Destination Folder

FlayStation Alain:CAMPAIGH-54 PTE PZBZ
9 TESTING :RESULTE:RADIAL 26 SCEM1 TE IMPORT

Header Data and Destination fields

 Indes <-» Indes

 Recording Time <> Recording Time
Recording Date <+ Recording Date

 dzimuth CACP) <> Azimuth ACP)

 Sean N° <=3 Sean N°

o Type <=3 Type

 Cause <> Cause

 Diag <> Diag

o Time of day €3 Time of day

f Former 1l <=3 Former 1|

 Current Il <=> Current |l

V5 address <> S address

o Counter of Made & address list <-» Counter of Mode S address list

Importing...
Flease wait

Destination folder

FlayStation Alain :CAMPAIGN-S4 FTE PZEZ
9 TESTING :RESULTS [RADIAL 36 SCEN1 T IMPORT

Header Data and Destination fields

< Intnr <=3 Int nr

 Time of interrogation <-> Time of interrogation
V Date of interragation <> Date of interrogstion
o Int Type <=5 Inf Type

o Azimuth of interrogation <-> Azimuth of interrogation
 Sean nr <-> Sean e

+ Power [dBm] <> Power [4Brm]

+ 5 address Int <> § address Int

v UF <3 UF

W RL <=3 RL

v BQ A

v PO -2 PC

' RR <> RR

. P -

S

The headers of the TSF files are read first and are compared against the templates
required in "standard" RFS,A48,A18 or IRS/IVS data. ( as specified in the PTE P2B1
ICD). If any header is different from the default one, the user can use an edit function to
assign a certain column to a certain TRD field by double clicking the item of interest. The
following window will appear to allow the user to select a different destination for the

item of interest.

O

Change import field.vi

B

SAC
- Field list

Pleaze zelect a destination fizld for the import of column:

Indes:

Recording Time

Recording Date

Azirnuth (ACP)

Soan N¥

SAC

sIC

Tarqget report deseriptor
Warning ferror condition

Rha reasured position

Theta meazured position

# zaleulated pasition

Y zaleulated pasition

Maode 2 YGL

Mode 2 code

Maode 1 YGL

Mode 1 code

Mode 2 code confidence factor
Mode 1 code confidence factor
Made 3/ 4 WGL
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The conversion process from DSS to TSF can be started by clicking the E\ button. The
contents of the DSS files is converted in the templates required in "standard"
RFS,A48,A18 or IRS/IVS data. ( as specified in the PTE P2B1 ICD). The user can choose
not to export a specific field by double clicking it in the list. The chaeckmark will
disapper and the field will not be exported to the TSF format file.

O=—— —

Export RFS Datavi————[01H

Export A48 Datavi=————-—U0H

Please define RESULT falder Exporting "large medelb test3 543" to "

Destination Folder Destination Folder :

<ot A Path>
Kl Time format % 1 Time format

Header Data and Destination fields Header Data and Destination fields

 Index  Index

+ Recording Time + Recording Time
 Recording Date  Recording Date

V Target I o Azimuth CACF)

¥ Track Nr  Sean H°

Sean .

¥ Made 1 /35

¥ Made 2  Target report deser iptor
filter filter

Progress Progress
[T | Lines written (5138 Seannr [17 Lines Written Scan nr

Cancel

0 =———=pmportaliDatavi—————= T 8|0

. Please define EXPORT folder to contain txt file

Destination Folder :

Export IRD Datavi =———"—"——DI1B

Exporting "large modelb tests IRD™ to IRD data

Destination Folder -

<Not & Path> .
q Time format % %1 Time format

Headet Data and Destination fields

Header Data and Destination fields
V Index

Fintor
 Recording Time  Time of interrogation
 Recording Date  Date of interrogation
 azimuth CACP) ¥ Int Type

Soan N o dzimuth of interrogation
o Type ¥ Seannr
V Cause o Power[dEm]
 Diag o 5 address Int
filter filter
Frogress Frogress
Recordnr [0 | off0___ ] Recard nr of [31412

| E—— T [ Seanor [0 | — Sean

Cancel ek
:

4. Click the @ button to stop the TRD Import Export tool.
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4.0. The S-File Viewer

The S-File Viewer tool can be used to check the contents of the exported S-file formatted
files prior to the linking and merging process. The S17, S18 and S48 format files can be
viewed using this tool. All the recorded messages are present in these files. This means
that for example the S18 file can be used to check the Keep Alive procedure for the
GDLP-DLF connection or the S17 file can be used to analyse the NIM messages for the
SCF (cluster stability)

1. Load the S-File Viewer tool from the RASS-S toolbox.

N
Irventary
Statistics
Tabular Pd
Z0 Pd

Tirme Merger&Linker F2ZEZ
Pd & Accuracy Caleulation
[atalink Analyser PZBZ

Data Import/Export

Interrniatinn-Reili \iewer

[rata Display for Datalink PZE2

Tirme Mergerd&Linker PS
[rata Display for Cluster PS

The following window will appear on the screen.

=—— SfileAnalyserni—-————————— B
=
4]

A [ ) o

*

17|y

info

v Etart 11 1 ®Rev [ entire file
a # Revalutions
0| ®Messages in file
=i 0| #Messages loaded

‘IIT_J

M

[HE]

Calar Scale - [ Display
-1

-0
-0.5- 0.000

Message Infa

I

Record Number 0 |[#] S Address x| 0
Recording Time 00.00:00.00 |  ResordingScan 0 |[#]
Recording Date| 01/01/1904 | Recording Azimuth| 0,00 | [deq

— Message Contents

-1.0-
1 ' 1 L Il 1 ' ' ' I !
-1.000  -0900  -0800  -0700 -0600  -0500  -0d400  -0300  -0.200  -0.400 0.000

Mo Math
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The user interface of the S-File Viewer tool is divided into several functional panels.

At the top of the window, there is a row of buttons and selection lists to operate the tool.

o
H

w

FE

L,

@. Toggle “Help” window on/off

E. 1D Histogram

E. 2D Histogram

=i Import /Export (TSF)

Multi Level link (Protocol viewer)

I Counter/Cluster Stability

I Print Display

020 TYF =, Slant % [Nm] |, Slant & [Nl )

Edit Display type

I Browse Source folder

B4aFile Format__ | g File type selection

by

|

¢
=
|
E
[
[
©

The S-File Viewer tool user interface is divided into five basic parts. The first part is
the S-File Info panel. This panel allows the user to limit the amount of data to be loaded

5 File info

I Filter Data
I Step Back

I Step Further

I Stop S-file Viewer tool

selecting a limited number of revolutions.

BA Entire file

Rev # start
0 # Revolutions
o * Meszages in file

o # Messages loaded

¥ | Display type selection

The second part is the display panel. This panel shows the user the contents of the axes
and the legend used to display the information in the scatter diagram. It also allows the
user to zoom/pan and center cursor.

I 8| [om [ ow [ g
by wsix) @, |
IFs = 2i 0] O | .

Color Scale — 1 Display

Sl

-0
0.000

0
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The next panel is the message info panel. This panel displays extra information
regarding the message that is querried with the cross cursor.

Message Info

Record Nurnber [u} [*1 S dddress = O
Recording Tirne 00:00:00.00 Recording Scan u] [*1
Recording Date| 01/01 /1904 | Recording Azimuth 0.00 | [deq]

The message contents panel displays the contents of the message that is selected by the
user with the cursor.

— Message Contents

At last, the major part of the display is occupied by the graph that displays the scatter
diagram with the selected data.

—1.0-
1 ' 1 ' ' 1 ' ! ' I '
-1.000  -0.900 -0.800  -0.700  -0600  -0500  -0400  -0300  -0.200  -0.400 0.000

3. The first thing to to is to select a specific S-File format. The user can choose between
S17, S18 and S48 file format. The default value is S48 file format.

« 545 File Format
518 File Format
4. Next browse for a source folder containing the data to be viewed by clicking the

= et dadenies—vYolume s
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button. The following window allows the user to browse and select a source folder:

= Selectfoldervi

Infa

Please select a folder containing the 517 Formatfile

[ RESULTS
=

£2T 11+ 51_010521_T01
A1

A2

£ CAT 17 SAMPLE2

-1 CAT17-RECI

£1 GDLP INT

T GDLP INT 2409_18

143123
23/09/2001

After the loading process, the info panel will display more details about the data

loaded into the S

-File Viewer.

Rev * start

HOrirk CAMP &IGN-54 F3 TESTING 258

DDE RESULTS:CAT 17 SAMPLEZ:
cat 17 sample2.517

[ Entire file
# Revolutions
56099 | * Messages in file
SE099 | ¥ Messages loaded

The data to be displayed can be reduced by limiting the number of revolutions loaded into
the S-File Viewer. Uncheck the “Entire file” checkbox and define a begin and end scan to

be displayed. Use the @ button to step backward and the @ button to step forward

through the file

-5 File info

lIl Rev # start

HErirk: .C AMP AIGN-54 PS5 TESTING
LDE:RESULTS .CAT 17 SAMPLEZ:
cat 17 sample2 517

* Rev

[ entire file
233 | * Revolutions

SE029 | # Messages in file
481 | * Meszages loaded

A second way to reduce the amount of data to be loaded is by filtering the data. Click the

button to define a parametric filter. The following window allows the user to define a
parametric filter according to the selected S-File type: S17, S18 and S48

=——————S17SearchEditorvi

Datalink Filter

{000 Message Type

iz equal to

Network Infarmation)

) And
wisid OI]r
() Except
L &
|Value INetwork Infarmation VI
[ Clear One ” Clear All ]
[ Save... ] [ Load... ] [ Cancel ” oK ]

5. Once the data is loaded and displayed, use the cross cursor to querry on any point in the
scatter diagram. The corresponding information is displayed in the approriate
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indicators.

Azimnuth of Recording [deg)

260.0
o

240.0-
z20.0-"
200.0-

280.0-|

240.0-|

Message Infio
220.0-| Metwork Information

Record Number| 6356 | [*#] 5 Addresz x 0
Recording Time 16:43:22.228  Recording §can| 155 | [#]

Recording Date| 05/12/2001 | Recording Azimuth 196 50 | [deg]

2000,

180.0-|

160.0-| — Message Contents

{818)0ata Source ldentifier
SAC = @x@2 , SIC = 838 —
{812)0ata Destination ldentifier
DAC = @x12 , DIC = @24
{88 )Message Tupe
ae8, Metwork information
{35@)Cluster Stationfode List
. SAC

1400
1200~
100.0-

80.0-|"

1 = @x@3 , SIC = @838
2. SAC = @x@6 , SIC = B4@
£0.0-| 3. SAC = @x12 , SIC = 834
4. SAC = @x12 , SIC = 836
40.0-| 5. SAC = @x@8 , SIC = 844

200"

a0- E A A S L P =
( ' i ' ' ' i 1 |
55751392 S6000.000  S6200.000 55400000 S6600000 56800000 S7000.000 57200000 5738939 —

Mo Math Time of Recording [him:s] L

Zooming and panning in the display can be done using the graph palette.

W ] 8
W12/ 2) ]
Iz 5| 2l o)

i
Il ﬂ auto scale X- axis
1l %] :
*| auto scale Y-axis
4+
II j auto scale Z-axis
x.x:-:l ) .
X-axis settings
9-99' . .
Y-axis settings
z.zzl . )
Z-axis settings
@ Zoom tool

SIM Pan tool
ﬂ Select cursor
E Centre cursor

ﬂ Select default cursor type
ﬂ Connect dots is display

To get more information on a specific point, position the red cross cursor on that point and

observe the message information panel. Click E to centre the cursor. Click ﬂ to
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select the cursor. This target information can be queried in every display type.

6. Use the 4 button to change the type of display or to change specific cursor types of the
current display type. Alternatively, select “Define Custom” from the display selection
list to add a new display type to the list.

+ 000 Message Type =f_ Time of Recording [h:m:s] , Azimuth of Recording [deg] )
)

012 DAC =fl Time of Recording [horn:s] |, Interarrival Tire of Recording [=

In both cases the following window will appear and allows the user to define/change a
specific display type and/or cursors types:

Define 517 Graphsvi=—=H

(3] ]

|DUD Message Type =fi Time of Recording [hom:s] , Azimuth VI

—Upper Graph

¥ | Time of Recording [h:m:s] VI

i | Azirnuth of Recording [deq] VI

z | 000 Meszage Type VI

[ et [
—T—
—T—
——
——
—T—

o]

To define the X, Y and Z (color) axis, select one of the possible items from the list for each
of the axes. The items on the list are automatically adjusted according to the selected S-
File type. The user can select from the following list of possible axis types: S17, S18 and
S48

-g nN Volume 5
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 Time of Recording
Relative Tim of Recarding
Interarrival Time of Recording
Date of Recording
Soan of Recording
Fractional Sean of recording
Azimuth o Recording
Running Azimuth of Recording

Tire of Recarding

Relative Time of Recording
Interarr ival Time of Recording
Date of Recording

Sean of Recording

Fractional Sean of Recording
Azitauth o Recarding

Running Azirmuth of Recording

Slant 1 (014) [m]
Slant ¥ (014} [Nm]

000 Message Type
001 Cause

o Time of Recording [hom:s]
Relative Time of Recording [=]
Interarrival Time of Recarding [s]
Date of Recording [d:my]

Secan of Recording

Fractional Scan of recording
Azirnuth of Recording [deq]
Running Azimuth of Recording [deg]

001 Diagnasstic
002 Time Of Day
004 Former Il Code
004 Current || Code
005 Mode S Address
006 Repetition

006 Mode S Address

007 bH
007 U
007 b
008 UDS
008 DDS
008 UCS

#* Duplicate Messages
TASF Murnber

Source Mode

Destination Mode
Metwork Delay [=]

Delta Range [Mrm]

Delta Azimuth [deq]
Delta Altitude [ft]

Delta Speed [Mm/h]
Delta Heading [deg]
ASTERIX Catl17 Size [bytes]
ASTERIX Cat017 Present

008 DS
008 £l

008 I

009 SR

009 4R

009 ER

003 FR

009 MR

003 FR

009 CR

003 I

009 M4

003 5F

009 HG

003 HY

010 CoM

D11 Capability Report
012FS

012 COF

000 Message Type

010 SAC

010 SIC

012 DAC

012 DIC

045 Latitude %GS5 84 [deq]
045 Longitude WiGS 84 [deg]
050 Flight Level ¥

050 Flight Level G

050 Flight Level [ft]

070 Mode 2/ 4 Code ¥

070 Mode 2/ 4 Code G

070 Mode 3/ 4 Code L

070 Mode 3/ 4 Code

140 Time of Day [H:M:5]
200 Track Yelocity [Nm/h]
200 Heading [deg]

210 REP

210 Murber in List

210 Maode 5 Address

220 Mode 5 Address

013 COF method
014 RHO
014 THETA

o015y
D16 Packet Humber
017 Repetition

D17 Packet Hurber
012 FR

018 PT

015 Length

019 Mode 5 Packet
020 Broadsast Nurber
021 Broadeast Priority
021 Broadoast Fower
021 Brosdeast Duration
021 Broadsast Coverage
022 Brosdesst Prefix
023 U/D Broadsast
025 GICE Number

027 BDS Code

026 GICE Periedicity
029 GICB

030 GICE Priority

030 GICB PG

030 GICE AU

030 GICB NE

030 GICE RD

031 Airersft dentity
032 Mode AV

032 Mode A G

032 Mode A L

032 Mode A Code

Slant X [Hm]

V Slant ¥ [fim]
Frocessing delay
Relative Heading
Elevation

01034C
01031
0z0 TR
0205IM
020 ROP
020 5P
020RAB
020757
0zoME

020 FOE/FRI
O30 4 7E Value
040 RHO [Nm]
040 THET Ldeg]
042 % [om;

042 ¥ [hm]

050 Mads 2
050 Madz 2 6

055 Mode 1L
055 Made 1 Gode
060 Made 2 Conidence
065 Made 1 Confidence
070 Mode /4 v
070 Mode 3/A G

90 Flight Level ¥
030 Flight Level &
090 Flight Level [f4]
100 Mode C 4

100 Mode G5

100 Made € Code
100 Made € Conidence
1103 Heignt [1t]
120 Item Present
130 SRL Present
130 SRR Present
130 S4M Fresent
130 PRL Present
130 PAM Fresent
130 ROP Present
130 ADP Present
130 SRL Yalue

130 SRR Value

130 S4M Value

130 PRL Value

130 PAM Value

130 ROP Value

130 ADP Value

140 Time of Day
161 Track Number
170 CHF

170RAD

170000

170 MAH

221 DRN 033 Aircraft Height V 230 C0l

220 Ch 033 ircraft Height & 230 STAT
033 Airoraft Height FL gg EAER:

240 CST 034 hireraft Spesd 250 45
035 Aircraft Heading A

240 FLT e m0e

250 REP 036 SIC 240 Aircraft Ident fication
037 DAC 250 Repatition

ZE0 COC State 027 DIC. -

Next define a cursor type to identify a spefic type of information. There can be upto six
different cursor types. They are individually exclusive and have an increasing priority
from bottom to top. This means that information that complies with more than one cursor
type will be drawn in the top most cursor type. The following list of cursor shapes is
available for the user:

o - L -]
o [] o o .
+ a

Just like for the axis type, the
format S17, S18 and S48

cursor type list is adjusted according to the selected S-File
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Mone

o Nane

#ssociste Request
#ssoviate Response
Release Request
Release Response
Abort

o Keep Alive
Alroraft report
#ircraft Command
Il Code Change
Uplink Packet
Cancel uplink Packet
Uplink Packet Ack
Downlink Packet
Dats KON
Data ROFF
Uplink Broadeast
Caneel Uplink Broadcast
Uplink broadeast Ack
Downlink Broadoast
GICE Extraction
Caneel GICE Extraction
GICE Extraction Ack
GICE Response

010 Dats Source entifier
020 Target Report Descripter
030 Warning Error Desor iptor
040 Measured Position

042 Caleulated Position

050 Mode 2 Code

05 Mode 1 Code

060 Mode 2 Cade Confidence
0165 Mode 1 Code Confidence
70 Mode 3/ 4 Cade

050 Mode 3/ 4 Code Confidence
501 Flight Level

100 Moge C Cods amd Confidence
110 height Messured By 30 Radar
1201 Radial Boppler Speed

130 Radar Plot Gharasteristios
140 Time of Day

161 Track/Flot Number

170 Track Status

200 Caleulated Track Velocity
210 Track Quality

220 Airoraft Address

230 Com/ ACAS Cap/FL Status
240 Airoraft Kentification

250 Mode § MB data

260 ACAS Reselution Advisery

MNone

v

Network Inforration

Track Data

Track Data Request

Track Data Stop

Cancel Track Data Request

Track Data Stop dcknow ledge

Mew Mode /Change-over Initial or Intermediate segment
Mew Mode /Change-over Final or Only segrnent

Mew Mode /Change-owver Initial or Intermediate Seqment Reply
Mew Mode /Change-over Final or Only Segrnent Reply
Mowve Mode to Mew Cluster State

Move Mode to new Cluster dcknow ledge

fccepted
Rejected
Cancelled
Finished
Delayed

In Progress
Inalid Result

000 Message Type

010 Data Source ldentifier

012 Data Destination ldentifier

045 Caleulated Position in WG5-54

050 Flight Lewel

070 Mode 3/4 Code

140 Time of Day

200 Track Yelozity in Polar Coordinates
210 Mode 5 Address List

220 Aireraft Address

221 Duplicate Addrezs Reference Mumber
230 Tranzponder Capability

240 Track Status

250 Cluster Station/Neode List

260 Cluster Controller Cornmand State

Message Type
Result

Tirme of Day

11 Code

Mode § Address

Mode & Address List

Aireraft Data Link Command
Airoraft Data Link Status
Aircraft Data Link report Request
Transponder Communications Capability
Capability Report

#ircraft CUF

Airoraft CRF Method

Aireraft Polar Coordinates
Aireraft Cartesian coordinates
Packet Number

Packet Number List

IMode § Packet Froperties
Mode & Packet

Braadeast Number

Braadeast Properties
Braadeast Prefix

U/ broadeast

GICE Number

EDS Code

GICE Extraction Feriadic ity
GICE Extracted

GICE Properties

Aireraft Identity

Airoraft Mode & Code

Aireraft Height

020 TYP Mo Detection
020 TP Single PSR

020 TYF Single 3R

020 TYP PSR + S5R

020 T7P Mode 5 All Call

020 TYF Mode & Rall Call

020 TYP Mode 5 All Gall + PSR
020 T7P Mode 5 Roll Call + PSR
020 M

020 ROP

020 5P1

020 RAB

020 TST

020 ME

oz0 Ml

0200 FOE /PRI N Made 4 Int

020 FOE /FRI friendly

020 FOE /PR Unknown

0200 FOE /PRI N peply

050 Mode 2
050 Mode 2 G
050 Mode ZL

055 Mode 1+
055 Mads 16
055 Mode 1L

070 Mads 374 %
070 Mode T/4 5
070 Mode 274 L

030 Flight Leve|
050 Flight Leve| G

100 Made C ¥
100 Made C 5

130 SRL Present
130 SRR Present
130 SAM Present
130 PRL Present

130 PAM Present
130 RDP Prasent
130 ADP Present

170 CHF
170 RAD Combined Track
170 RAD PSR Track

170 RAD SSR/Mode 5 Track
170 RAD Ivalid Track
17000

170 MAH

170 COM Maintaining

170 COM Climbing

170 COM Descending
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Special Purpoze Indicator Airoraft Speed 170 CBM lnvalid
P P Aireraft Heading 170 TRE
. 170 6HD
. Data Source Identifier 175p
Duellcate Messages Data Destination ldentifist 170700

Use the button to save and the @ button load a predefined list of display/cursor
types for a specific type of S-File format. Display type lists should be saved in the

Campaign:General:Tempates folder. Use the button to delete the current selected
display type from a list. Once the display type list is configured use the button to

apply the current display selection and return to the main window. Use the button
to ignore the changes made and return to the main window.

7. It is possible to import/export TSF format (A-Files) file types from the S-File Viewer.
Select the appropriate function from the list. For more details about the TSF file format
please consult the PTE ICD.

&17 Imnport
417 Export
Custorn List Export

More details about TSF import/export can be found in paragraph 3.0 of this volume.

8. By loading, filtering, zooming and selecting custom X/Y/Z-axis, a specific data set can
be displayed on in the S-File Viewer tool. This data set can be displayed as a 1D

Volume 5
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histogram by clicking the histogram button.

[I"L 1D Histogram
The following window will appear:

Multiline Histogramvi=—————

| Azimuth of Recording [degl |31 ‘
# Hits Azimuth of Recording [deg] for
9.0 Settings - Statistios
e5.0-| @ absolute 2433123611 Total
~
O retative 133535 | Mean
0.0~ (O cumulative 104263 | 5TO

[ 1000 |@insize 211.083 | RMS
Inclusion ze.eTe | Max
*Bins a0 |

Population - Satistios non zera ——
13257 | Count

188549 | Mean
Papulatian non zera loazss | STO

13256 | Count ST 05T | RMS

— Cursor

359978 Max
22.00 # Hits.
| Il
M | || V I “\ ‘ I | " u e 0.044 LT
1 High
— Cormment
1000
PR = =
== UK ERT] US|

P N P P S S Y
0 25 S0 75 100 125 150 175 200 225 250 275 300 325 360 Azimuthof Recording [deg]

Time of Recording [h:m:s]
 Azimuth of Recording [deg]

One of the three axes can be selected using the selector |—202.tessage Type in the
top right corner of the window.

The following settings can be done in the historgram function:

Realtive or absolute value representing
ea\bsolute

et N
. Relative

Cummulative value representing

[T Curnulative

Bin size value. The # Bins indicator is directly coupled with the Bin size value

10.000 | Bin size 20 # Bins

Boundary inclusion

Tower  Inclusion

These parameters can be altered at any time and this will result in an immediate
recalculation and redisplaying of the histogram.

Some statistics are automatically calculated on the selected data set and are
displayed at the right hand side of the histogram window.

Statistics — - Statistics non zero ——
20.034 Mean 5234z | Mean
49850 | STD 21554 | =TE

591352 RME
94229  |RMS

125436 Max Fopulation
2205 Count
200453 Faz 2.481 Min l;l
Population non zero
1.5 Ftin 2205 | Count

Use the graph palette to zoom and pan in the data, centre and select the cursor.

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02
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b 224 (78 4
NP EOFY

Use the legend palette to change the appearance of the histogram.

= 1l
Legend .
ZEeEM BT Common Plots

]
Point Style [ ]
Line Style ]
Line Width ]
Bar Plots [ ]
Fill BaseLine P

4

~| Interpolation

[ []
OOO00O000000000000000000

Euregruund:. Eackgruund:.

All for both Other keys toggle

The cursor display shows the value, the upper and lower boundary of the selected
histogram bin. A bin can be selected by dragging the cross cursor to it. The cursor will
automatically be placed in the center of the bin and the cursor display will be updated
at the same time.

Cursor
0.00 # Hits
-250.000 Liovw

-225.000 High

The histogram can be printed by clicking the print button. The RASS-S reporting
function is enabled which allows you to store or print the histogram. Information about
the histogram can be entered in the comment field. This field will be printed together
with the histogram.

Cornrment

Click the return button to close the histogram function and return to the S-File
Viewer tool.

9. By loading, filtering, zooming and selecting custom X/Y/Z-axis, a specific data set can
be displayed on in the S-File Viewer tool. This data set can be displayed as a 2D
histogram by clicking the histogram button.

2D Histogram

The following window will appear:

B
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2D Histogram.vi 8

)] 000 Message Type =f( Time |21 “

Azimuth of Recarding [deg] Settings
60

u [Tower ] melusion

[Teom] %omses  [To00] vonsize
ot

V5257 | bant

Bin Boundary
%Low

E

X High

i

Bin Boundary
0 Yiew

i

o = Hits 0| YHigh

* Statictios

¥ Statistios
'98507303.35] Total | | 50158323 611 Total
c0zz22a1  Mean z7es53s  Mean
431756 ST 104263 | STD

60234428 |RMS rE4a71 |RMS
60583.076 | Max 353578 |Max

59351392 |Min 2600000 | Min

— Comment

Ly = ] 0 ] 0 ' :
55751 56000 56200 S6A00  SeE0N  SEAO0  S700O 57200 5733

‘ Tirme of Recarding [h-m:z]

The operation of the 2D histogram is very similar to the 1D histogram. In stead of bars

representing the number of hits in an bin, the 2D histogram uses a color to represent the
number of hits in a cell.

10. Use the button to activate the Multi Level Link with the Protocol Viewer tool.
Notice that the corresponding EDR raw recording (Protocol Viewer) needs to be load in
the respective tools in order to use the Multi Level Link. The principle of Multi Level
Linking used in the S-File Viewer is similar to the one used in the Inventory tool,
Select a point of interest using the query cursor (red cross), then activate the Multi
level Link. The corresponding information will be displayed in the respective tool

(Protocol Viewer). For more information about Multi Level Linking, please consult the
user manual Volume 4, Chapter V.

11.Click the button to open the Counter window. This tool allows the calculation of

certain (user defined) parameters per scan or part of a scan. The following window will
appear (with a different contents):
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O=————— M luntervi———
# asourances of ACAS RA Status ACAS RA A
4
ACAS A B-C
ACAS RA S-HE

ACAS RA D
ACASRAC

T I T T T 1 T T | T T
10 100 200 300 400 500 60.0 700 800 20,0 1010

o oo o 1 o
Tabular result

Population Population MZ | Total Mean Mean N2 STD Max Min Min M2
ACAS Ré A 1o 29 139.000 1.376 2,658 1807 4.000 0.000 2.000
ACAS Ra S-C |[101 el 21.000 0.207 2444 0932 4.000 0.000 2.000
ACAS Ra S=MC|[101 E 2.000 0.030 1.000 0170 1.000 0.000 1.000
ACAS RA D 101 Exl 25000 0,386 1.000 0487 1.000 0.000 1.000
ACAS R C 101 z 2,000 0,020 1.000 0133 1.000 0.000 1.000

The tool mainly consists of a graph and a tabular display representing the results of the
calculation according to the selected analysis type. To select a specific analysis, use the
Analysis types selector in the upper right corner of the window.

v ACAS RA Status
CatD18 activity
Comm D Status
Failures
Link Count

This list contains all theanalysis types which are at that moment present in the
CAMPAIGN:GENRAL:TEMPLATES directory. An individual analysis type from the

list can be edited by clicking the 4 button. The following window will appear (with a
different contents because the selected analysis type is displayed by default):

Define TRD Countersvi=—————H
#1125 ] ) [ ] [

Analysis: [ACAS Ra Status ]

r Counter Description List

Counter name type Interval
[fcasraD | [[eountssean w ][ T.0000
Counter Contents

(CALC ACASRAD = 0)

/ ACAS RA A
+ ACAS RA S-C 1
+ ACAS RA S-NC
+ ACAS RA D
+ ACAS RA C

Click the @ button to load another analysis type. The following dialog will appear:
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File Dialog

[ TEMPLATES %] [ HDirk %]
= L] Eject I
[1 ACAS RA Status.cnt

[ CatD18 activity.cnt

[ Comm D Status.cnt

O Failures.cnt

[ Link Count.cnt

Please enter a Counters Template

filename:
| | (_cancer ]
[ View All =]

BIEZ00C

Select the prefered analysis type to be edited.

Click the button to clear the display and start from scratch to buid a new analysis.
Type in a new name for the new analysis type.

Analysis: |New Analysizs Type |

Click the E button to add a counter definition to the analysis type. The counter
definition window to define the first counter is enabled.

= : r Counter Description List
rerva @Counter *0

[counter #0 | [[zount/sean w0000 =

Counter Contents

Counter name type

Type in the counter name and decide the interval for which the counter has to be

calculated.
Counter nare Type Interral
|Test counter | | count/sean Vl 1.0000

Click the button to define the contents of the counter or doubleclick the name of
another counter in the counter description list.

r Counter Description List
@D Test counter

The following window will appear:

RUM4 Ch VIl EDR Data Export v4.4.2 / 25-07-02
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SearchEditor TRD.vi

Data Display Filter
(] -
TRD
Sda Ok B
s1g )
IRD Gy
CALC .

I TiEnepnt
| Yalue | |

[ Clear One ] [ Clear All ]

[ save. [ toad.. | cancel | | 0K |

This is in fact the same window as the filter definition window in the Data Display
tool. For more information about theis window, please consult the user manual on this
topic. Use this wndow to define a specific counting function and click the OK button to
add this new counting function to the new analysis type.

- Counter Description List

Counter narme Tpe Interwval
+ Test counter
|Test counter | | count/ scan Vl 1.0000 1
Counter Contents
[ CALC Linked S48 = 0

In the same way multiple counters can be added to a single type of Analysis. Each counter
is represented by a line in the graphical display or by a line in the tabular display of
the main window.

.. . EE
Use the button to cut a counter from the counter definition list, use the button to
copy a counter from the counter definition list or use the button to paste a counter into

the counter definition list.

Once the analysis definition is finished, use the button to save the analysis in the
CAMPAIGN:GENRAL:TEMPLATES directory. The new type of analysis will be added
to the Analysis types list and will appear from now on each time that the TRD Counting
window is opened.

Click the button to close the TRD Counting window and return to the Data Display
tool.

12. Click the @ button to stop the S-File Viewer tool.

2
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5.0. The Cluster Stability Analyser

The Cluster Stability Analyser tool allows the user to make an assessment of the
stability of the cluster over a period in time. The cluster stability is calculated from the
point of view of a specific node of the cluster. It is not an overall figure applicable for the
entire cluster.

The cluster stability assessment is based on the contents of the NIMs send to and
transmitted from a specific node of the cluster. It is calculated using a sliding window
defined by the width and the step size of the window. The last valid NIM for each pair
of SIC/SAC and DIC/DAC values encountered in the window is used to establish a
network topology. If all nodes report the same topology within the window, the cluster is
declared stable. in all other cases the cluster is declared unstable.

The Cluser Stability Analyser tool automatically reports and displays the possible
cluster instabilities found during the analysis. The tool also displays in a textual way
the NIMs used to calculate the cluster stability in a specific time window. This way the
user can identify the station causing the unstability.

1. Load the Cluster Stability Analyser tool from the RASS-S toolbox.

Irventary
Statistics
Tabular Pd
ZD0 Pd

Time Merger&Linker P2ZE2
Pd & Accuracy Caleulation
Datalink Analyzer PZEZ

[rata Import /Export
Interrogation—-Reply Wiewer

S File Yiewer

Data Display for Datalink PZBZ

Data DEE"’ for Cluster PS5

The following window will appear

5] =]

=
EREERE
e

-

e 27
242l 0 x)
O

the window.

3. Browse for a source folder containing a S17 format file by clicking the button. The
following dialog will appear.
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Selectfoldervi

Please select a folder containing the 517 format file

Infa

[ DUSS- GATW 1906 Bl

= ]

C1 NODE1

C1 NODE2

=1 NODE3 -
| Ga=J

NODE1 11:42:59

Z7/06/2002

Select the folder of interest. This is typically a RESULT folder or a LINKED_DATA
folder. The data is automatically be loaded into the tool. If the selected folder does not
contain valid S17 recording, following dialog will be shown.

& Load 517 Format file

Mo S17 format file found in the selected folder.

Beware! Most of the times, the S17 recordings will be found inside a RESULT FOLDER, in
a subfolder named NODEXx ( x [1..6] ) .

A progress bar indicates the progress of this process. The user can a all times interrupt
this loading process. All the data already loaded can be used for further analysis.

Loading records

4. Next enter a value for the window size and step of the sliding window to be used during
the assessment of the cluster stability.

Farameters

Window [=]
Step [=]

Typically , the window size should be three times the t2 timer. ( The time expected
between NIM messages.

5. Click the E button to start the cluster stability assessment. A progress bar indicates
the progress of the process. Depending on the window step size and the length of the
selected file this can take several minutes.

=1

The cluster stability assessment can be interrupted at all times by clicking the E
button. All result obtained up to that moment will be displayed and can be analysed.

g nN Volume 5
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6. The following data will appear in the window:

Cluster Stability.vi B
EEE0EM E
7 i 3.000 8] Macintosh AW :CAMP AIGN-S4 - ACCEPT ANCE %442 RESULTS DUSS-GATYW 1906 NODE1T

- Used Hits.

RASTERIX Cat@1? racor
o < oi a1 s 900 S0 [H His ] Date = 10-96-2062
Rzimuth = 218.155 ldeg] Scan = 087

— Tiaing
E <e10)0at source Icentifia

 [os50.2276] Bl oz , SIC = a5z (ouss)

12 (093022778 | X (mz)nam Des!muunr\ Identifier

0IG = 181 (AT}
st [00:00:00.000 (EBE)MESS oge "

ornatio
legnd —— <asa>:m;t ionihode |12
Available Nodes [¥] 2, 5IC = 652 {DUSS)

-6.00 HSTER\X :atm? record #1/1
o e [H:nzs] Date = 19-D8-2002
Retmuth 2 150et3s 4o Sean = 097

-z.00 {818 )0ata Identifier

181 (GATUY
(812)0ata
DAC

oo [+ ||/ |<a00 yisssa
o
T

o

. 1. SAI B 181 {GATH)
]':4‘1 g’i 20 gAC = Exﬁz . SIC = o52 {OUSS )
Uzl x|

wlozozrel ]
h 1 @

ntifier
852 (DUSS)

tion

o
1 0 ' ' ' 1
0330223 0931400 0332300 093200 0934
Resording time [H:M:5]

[ Cluster Instability Assessment

Humber (%] Time [H:1M:5] DUSS GATY. ORLY Hone Hone Nene
qQ 9 09:30:58.278 400 1 z Autonomous. Hone Hone Mone
Q 1 0930:59.278 400 1 z Autonomous Hone Hone Mone
q 1 0931:00.278 400 1 z Autanomous Hone Hone Nene
q 1z 0931:02.278 400 1 z Autonomous. Hone Hone None
Q 13 03 31:03.278 400 1 z hutonomous. Hone Hone None
q 14 09:31:04. 278 400 1 z Autonomous Hone Hone Mone i

The graph represents , using color, the cluster state or the number of nodes seen by each
station versus time. You can use three cursors to retreive information from the graph.

The first cursor is the query cursor. Use the center cursor X putton in the zoom palette to
retreive it. By moving the cursor over the graph, you can see the last NIMs in the sliding
window that caused the state represented by the colour under the cursor in the right hand
side of the window (“Used NIMs” window ) .

The next two cursors are time lines. Using these cursors, you can calculate the time
between two points in the graph, e.g. the time between two cluster instable periods.
Locate the cursors using the center cursor Xl puttons in the Timing palette.

Tirming ———

t1 (093256 278 K|

t2 |09:31 44272 | X|

At |00:01:12.000

Another way of searching problems or cluster instabilities is by using the *“Cluster
Stability Assesment” table. This shows in a tabular format the time and states of all
nodes ( as seen in the node of the assesment) at the time of a cluster instability.

The user can automatically position the query cursor on such an instability by selecting
the line of interest and clicking the [a = [ Find button. This will move the cursor and
show the related NIM messages in the “Used NIMs” window.

The color display can represent the number of Nodes seen by the cluster, or the state seen

by the cluster. This can be selected using following menu :
— Display

Node State vl

Available Nodes
+ Node State

The display can eighter be a color chart ( default ) or a scatter plot. This can be selected
using following menu :

 Display

HNode State i

Scatter dlairam |
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In scatter mode, the following graph is available:

Hode State [#] [ Farameters

— File Pathname

=0 window[ 3.000 ] [s] ||| [Macintash AW .CAMP AIGN-54:ACCEPTANCE Y442 RESULTS DUSS-GATW 1906 NODET
so ste[ 1000 151 ||| "1 517
- Display [ Used NiFts
il
i = RSTERIX Cat@i? record #1/1 —
24 Scatter disgram ¥ Time = BO:31:20.765 350 [H:M:s] Date = 19-G6-2862
= Azimuth = 635.878 [degl Sean = @18
2.2 - Timing
320 talo)Data Source |dentifier
20| 1 [09:52 56 27e| €] SAC = BxB2 , 5IC = 852 {0USS)
2 [09:31 44 278 | X (812)0ata Destination |dentifisr
18] DAC = Bx34 , DIC = 181 {GATH}
4t [00:01:12.000 €88 essage Tupe
16 wad, Hetuork information
r— Legend {258)C1uster Station/Node List
1o a1 1. SAC = @x82 , SIC = @52 (DUSS)
RSTERIX Cat@l? recard #1/1
1.2-| Time = BO:31:20.778 250 [H:M:s] Date = 19-BG-2082
Azimuth = B36.365 [deg] Zcan = B18

1.0-|

{B1@)0ata Source |dentifier
SAC = Bx34 , SIC = 181 (GATH)
{B12}0ata Destination Identifier
= @x62 , OIC = 852 (OUSS)

0.8 Hode 5

-
2ouow

o] Mode & (@88 Hessage Tupe
B8, Hetuork information
0.4 rGraph —————— | |tasaiCiuster Station/Mode List
EARET] i 1. SAC = Bx34 , SIC = 181 {GATW}
oo sl =2 B+ 2. SAC = Bx82 , SIC = 952 (DUSS)

Wzl eyl ) x|
% 09:31 119,278 [+]
2 1

0.0-
T i i i i

09:31:03.3 09:31:15.0 09:31 200 09:31:250 09:31
Recording time [H:H:5]

— Cluster Instability

Humber [#] Time [H:M 5] [ ouss GATY ORLY Hone None None

Q2= 0%:F1:19.276 400 [ E Autanamous None None Mone |

Q 24 0931 :20.275 400 1 E Autanamous None None None

Q 25 09:31:21.278 400 1 z Autonomous None None None

qQ = 0931 122,275 400 1 E Autanamous None None None

q 27 0931 :45.278 400 1 z Autonomous None None None

Q 28 0931 :46.278 400 1 z Autonornous None None None —

The example ( simulated dataset) shows an unstable cluster, with 3 Nodes. Node ORLY
is autonomous, ( No NIMs available) , while DUSS is in state 1 and GATW is in state 3.
This is caused by the fact that DUSS only sends a NIM containing its own SIC/SAC code,
(thus state = 1 )while GATW sends a NIM containing the SIC/SAC of GATW and DUSS
(state=3).

The tool also allows to load a multi-site file. This is required to provide the correct
decoding of the SIC/SAC codes into station names.

Click the “Multi-site :” button to evoke the window. @

ViewMulti sitefilevi=———————H
“ @ ‘[ Chuster | Model | Mode2 | ModeZ | toded | ModeS | Modes | ‘
Station/Node Identification Losalisation hctivity

Mame ORLY Latitude 4843 12 420 [dd m s5] Active %]
e ROy Longitude [ 02:20009.250 | [ddmm 551 [ s

= Altitude [m msl] SAC Sic
Type I

Operation Comment
Revolution time |_5.000000_] [5] [CI) 1020
PSR Maxrange | G 1 [Nm]

(MISSR Max range 256.0 [Mm]

acpr| 14 bit (12,

Cancel 0K

Import the cluster.dat file if required using the “import” 2 button.
Read an existing multi-site file ( should be created during time merging , see chapter Xl )

using the read @ button. Use the Tabs to select al the nodes in the cluster.
Click OK to close the window.

To check on the cluster stability statistics, use the histogram function. This can be
evoked using the histogram button.

Following window will appear:
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Multiline Histogramvi=——————————————————H

‘| Available nodes for Node 2 |21 ‘

% Hits Available nodes for Nede *2 for

22,9

Settings - Statistics
20.0-] O sbsolute

656,000 | Total
. @ Relative 1778 | Mean
(] Curmulative

0.543 TR
T0.0- Bin size 1.859 RMS
&5 0 Inelusion 2.000 Max
80.0- # Bins 0.000 Min
55.0-

Population - Statistics non zero ——
3704 | Count Tes4 | Mesn
Population nen zero 0508 51D
2477 Count
i 1319 | RMsS

[ Surser 2000 | Max

613 % Hits
a Walue

1.000 Min

— Cornrnent

uﬂﬂﬂ g'i Legend_sm
] ] [] ] [} umﬂ ﬂﬂ

z 4 S & 7 Availsble nodes for Nade *2

( Beware: The Bin size must be set to 1 for this to function correctly. )

You can select the Node for which the histogram is calculated in the selection menu in
the button-bar.

Available nodes for Hode *2 ?‘

Arailable nodes for Node ¥1

J Arailable nodes for Hode ¥2
Arailable nodes for Node #3
Avrailable nodes for Node #4
Available nodes for Node *3
Available nodes for Node *&

Close the window using the return button.
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Chapter IX : Data Link Analysis

1.0 Introduction

(]

This section of the PTE user manual relates to the analysis of data link activity on a
Mode S station. Typical parameters related to the delivery of data link packages to and
from airborne equipment through the dedicated data link channels ( ADLP, Transponder,
Radar, DLF, GDLP) are assessed in this section.

You will learn how to operate the different tools designed for this assessment. A special
section in the “ PTE Reference manual” is dedicated to the details and theoretical
background of the calculations of the data link analysis parameter.

Five steps are required to perform the data complete link analysis:
1) Data Recording

2) Data Conversion and Merging

3) Data Linking

4) Data Analysis

5) Data Displaying

Ints/Replies
[||,]<—> RES
* scenario
Ao @ SAEV Linked Data Data Display
Results v
Results -S4SC '
— int .TRD
¢ cat 48¢ ¢cat 18 (+.IRD, 48,518, .bds,.pac)
ARP/ACP ~— < IRD
EDR —» 1 eoR » \ A 4 A
— P\ DataMerger Data Linker Data Analyser
UTC —~ .UT
R b R4 A '848"b Time Merger.vi

raw rdr .518,.pac

Figure 1: Data Link Analysis Overview picture

1.1. Data Recording

RUM4 Ch IX Data Link Analysis v4.3.3 / 05/10/01

In the first step, all required data for a data link analysis is recorded. Typically, this
step requires the running of a RES scenario containing the data link events. An
alternative is the recording of life data, but in most cases life data will not contain a lot
of data link activity in order to allow a proper analysis of the radar performance.

This step involves the recording of at least the radar surveillance output ( asterix cat
048). Preferably, the radar data link output ( asterix cat 18) will also be recorded . Both
these data sets are recorded by means of the RASS EDR and GPS .

A second important source of data are the Mode S ( roll call ) interrogations and replies.
For this purpose, the RES will record all the interrogations and all its replies in a
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special file. Alternatively, the interrogations and replies can be recorded at video level
by using the RVR.

1.2. Data Conversion and Merging

Once all data is recorded, it needs to be converted into a usable format for analysis. This
conversion is performed by one single tool, called the “Time Merger.vi”. This tool was
already part of previous PTE configurations ( P1 and P2B1) but has been enhanced under
the PTE P2B2 amendment. The tool produces a .S4SC ( scenario data with UTC time
stamping) .S48 ( asterix cat 048), .S18 ( asterix cat 18) and .IRD (
Interrogations/Replies) ( Optionally also an S4RD file) . The data can be visualised
immediately by means of the proper display tools ( Inventory, GDLP-DLF Viewer,
Asterix Cat48 viewer and Interrogation-Reply viewer ) or can be further processed.

1.3. Data Linking
The merged data set ( resident in a RESULT folder ) can now be linked. The term linking
relates to the combination of related data items in different recorded data files. A single
plot return has several related data items:
One plot , or Target Reference Data (TRD) item, has one related Scenario position data
field. This can be found in the S4SC file. The TRD also has one S48 record, the output of
the plot by the radar. This data can be found in the S48 file.
Depending on the data link activity to the target, the TRD can also have one or more
Asterix Cat 18 messages related to it. These can be found in the S18 file. Finally, each
plot has one or more Interrogations and Replies related to it. This information can be
found in the IRD file.

The Data Linker searches all converted data files ( S4SC,S48,518,IRD) for related data
records and reconstructs a new logical file , named .TRD, which holds records of all
related plot data for each target. The TRD file allows the simple loading of all related
data per target . This allows simple and straight forward analysis.

The new logical data file is in fact a combination of 6 physical files (TRD, .548, .S18,
IRD, .pac, .BDS ) , which are all stored in a single new Folder which is put under the
“LINKED_DATA” three of the Campaign structure. The LINKED _DATA files , further
references to as .TRD files, ( although we actually mean the combination of the six files,
we will only refer to the .TRD file) can be displayed in the “Data Display “ tool , or can
be further processed in the Data Link Analyser.

1.3. Data Analysis
The .TRD file forms the basis of the data link analysis. Since the TRD data is created
target based , the tool actually loads all related data target per target and calculates a
number of important parameters for the data link assessment:

-Data Link Activity

-Data Link Exchange

-Data Link Delay

-Data Link Failure

-Data Link GICB Pd

-Data Link Comm C/D segment retransmission
-Data Link model B compliance

All preseding actions : merging, conversion, linking and analysis are performed by one
single HMI: the “Time Merger.vi”.

RUM4 Ch IX Data Link Analysis v4.3.3 / 05/10/01
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1.4. Data Displaying

The results of these analysis can be viewer immediately in the “Result Viewer” tool, in a
number of graphs or tables, but are also included as calculated fields in the TRD data set
itself. This allows the user to visualise the calculated data link fields ( such as delays ,
activity, .. ) as a function of a recorded or other calculated field in the data display tool.

This tool is derived from the PTE P1 inventory tool but allows the loading of TRD data ,
which has a lot more fields available than the original inventory tool. Any field in
each of the related data items ( Scenario data, Radar Data, Interrogation and reply
data ) can be visualised in relation to any other field. Sometimes this leads to 1-N
relations. These are shown in a scatter diagram as N points.

The data display allows the printing of data , histogram calculations, 3D views, etc..

.
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2.0. Data Recording

The assessment of the data link performance of the radar will for obvious reasons require
some input data. This data needs to be recorded in some way. The recording of
surveillance and data link function data ( asterix) is straight forward and was already
discussed in previous chapters of this manual. The recording of the interrogation and
reply data on the other hand, requires two separate setups, depending on whether we are
dealing with a FAT setup ( SCENARIO ) or SAT setup ( LIFE data ).

In case of FAT setup , the RES is used to generate the radar environment ( targets,
transponders, ADLP’s , reflectors, etc.. ) . This also facilitates the recording of the
interrogations and replies, since the RES already decodes the interrogations and
generates the replies . This eliminates the requirement to reconstruct replies from video
data.

In case of SAT setup, the raw video data ( Sum and OBA) is sampled by the RVR and RVI
( see Volume 3, Ch Ill) and is converted into the required format by means of the
appropriate software. This step requires some form of extraction and is not always 100 %
reliable. This is caused by the fact that FRUIT and other unknown factors may corrupt
the replies of the transponders.

2.1. Recording in SCENARIO case

2.1.1.

In the scenario case, the data recording is performed by means of the EDR and GPS, and
the RES itself also performs the task of recording the interrogations and replies.

Data Recording

The Recording functionality of data for data link analysis purposes consists of the
recording of Radar Surveillance Data ( asterix cat 48) on X25.3 level , Data link
messages ( asterix cat 18) on Lap-B or X25.3 level and Interrogations/replies data.

The first two are recorded by means of an EDR and GPS unit.

2.1.1.1. EDR Connections

The complete setup for this purpose is described in Chapter 1V of this volume.

The user needs to make the required connections for the X25.3 or Lap-B link between the
EDR and Radar, plus make sure the EDR is connected to the GPS in the proper way.

The EDR can be used in passive or active recording mode. One to Six Serial channels can
be connected to the EDR input channels. Use the supplied dB25 cables or build your own
matching connector.

For details on the serial pins, see Volume 4, Chapter IV.

Connect the EDR ACP and ARP input to the RIU ACP/ARP output . Preferable use the
AFU in between . Use a High Density dB15 extension cable ( Male to Male) to perform
this action.

An other possibility is to use a High Density dB15 to five BNC video cable. In that case,
use the Red ( ARP) and Green ( ACP) cable.

2.1.1.2. GPS Connections

RUM4 Ch IX Data Link Analysis v4.3.3 / 05/10/01

Connect the GPS according to the drawing made on the next page.
If for any reason, you can not use the GPS, make sure that the computers connected to the
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simulation RES and the recording EDR have the correct UTC time set ( try to sync them to
within one second). The results will not be that accurate as when GPS recording is
provided.

The GPS antenna must be put outside such that it has free sight of the sky.

Connect the serial port directly or using the RJ45 extension cable plus the RJ 45 to PPS
breakout box.

The serial cable is a dB25 male to mini din male cable.

In order to operate correctly the mini-din connector must be plugged into your computers
serial port. ( Or if your PC only has USB bus, plug the serial port into the USB to serial
convertor)

Next, plug the dB25 into the female dB25 to RJ45 convertor. This item also serves as
breakout box to supply the PPS pulse to the EDR and to feed the GPS permanently with 12
V power.

Now plug the RJ45 extension cable (5 m or 50 m) in the breakout box and connect the other
side to the male RJ45 to dB25 convertor. Finally, this connects to the dB25 input of the
GPsS.

Also connect the PPS pulse ( provided by the breakout box) to the “event” input of the
EDR.

ANTENNA
INPUT
GPS251

GPS
RECEIVER

i

COMMUNICATION
PORT

12v

RJ455 or
50 m
cable

MiniDin
PPS
pulse

Fig 2: Connections for GPS recording

Once the EDR recording is started, a dialog will appear, controlling the GPS.

Make sure the GPS is “UTC sync” before proceeding, because otherwise no proper UTC
data is provided by the tool. This can be verified by checking the colour of the dialog
text: if it is red, the GPS is not time sync'-ed!

RUM4 Ch IX Data Link Analysis v4.3.3 / 05/10/01
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2.1.1.3. Network Connections

The two PC systems running both the EDR and the RES must be put into a local area

Network.

This can be done using a simple “twisted” RJ 45 cable ( network using two computers) or
using a simple Hub.
Once the ethernet connections are present, put both PCs in “sharing” mode.

This can be done by using the “File Sharing”

[, Favorites

@ Graphing Calculator

(3 HANDY M
i, internet Access i
Key Caps

Network Browser

Note Pad

[ Procalc

[ Recent Applications M|
(Gl RecentDocuments M|
& RecentServers M
£ Remote Access Status

Appearance
Apple Menu Options
AppleTalk

Ccapture

Colorsync
Configuration Manager
Control Strip

Date &Time

DialAssist

Energy Saver
Extensions Manager
File Exchange

General Controls
Internet

control panel:
Ee————1

File Sharing

start/stop \ / Activity Monitor \

@ Network Identity
ouner passwora [

File Sharing on
Status

F\\Ekfﬂnp to turn off file sharing. This prevents other

users from accessing shared folders

Program Linking off
Status

P[W.MMmm.mm Ths allows ather

users to link to shared prograrms.

Name each computer differently and use names that remind you of the configuration.

2.1.1.4. Data Recording Software Manipulation

Now start the data recording software as described in chapter 1V of this volume.

EDR Control.vi

=i =]

[2][e][=]

[2][=]

&)

[¢]

Recording

HL zize

HC pos. u}
Time 0.0

EDR Status

2932119

~FFI
[kb]
[Kb]

| EDR 0K

ECR zerial Nr

EECIEEEE

HCr u=zage

- Connection

| E—

1]
[*]

0.00
[deq]

Timing 5% 1 G z4% 34E 44E SUF el

Mo connection established.

-

S

Make sure the GPS is working properly and ACP and ARP information is correctly

recorded.

After the scenario has completed, save the data into a RDR recording folder . This can be
directly over the network onto the RES computer, or can be on the EDR controlling
computer. In the last case, you will need to transfer the data manually onto the other
computer over the network.

2.1.1.5. General Connection Overview

RUM4 Ch IX Data Link Analysis v4.3.3 / 05/10/01
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* For RVR connections, see Vol 5, Chapter 11
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2.1.2. Interrogation and Reply Recording

In order to record the interrogations and replies, we need the RES scenario software to
create an interrogation recording . This is performed

2.1.2.1. RES Connections

The RES needs to be connected to the radar ( see Volume 5 for details) and the ACP/ARP
pulses need to be distributed in the correct way. ( This means that the ACP/ARP is
connected to the RIU or AFU ACP/ARP output.)

For details on the connections of the RES generation tool , we refer to Volume 5, chapter
111 of the RASS-S User manual. A general overview of the connections are shown in the
figure on the next page.

The user has the option of choosing between the FAT or SAT setup, or opting for FRUIT
injection or no FRUIT injection.

2.1.2.2. RES Software

The RES Interrogation recording software is used to record the interrogations. Run the tool
while the RES is connected to the Radar. Make sure the RES is fed with ACP/ARP data
either via an APM or RVI.

RES IntRecorderPSvi=————— H

Destination Foldsr Recording Info

cintosh AVCAMPAIGN-54 PS5 Filesize. 041 |Mb] nt| ssss | [*]

Ha
TESTING AYRESULTS TEST
Pages| 138 |[¢] rev I

Interarrival Time [ms]

17.000
A
................ e —
Loy © update[d *Fages| 1]
15.000- L wseak[ gl ]
UF 4/20)
e
14.000- UF 5421
other - Interrogation Infa
13.000- tphase= 36 515 ms B6T.11
AAAAAAAAAAAAAAA s
TR EEE UF=11 :PR=0:11=0:CL=0:
Ah=109B60
: : 11.000- Revolution| & |[#]
Secenatio Generation
10000 azimuth 236964 [deg]
& I PPl info ————————
X . 9000 ACFR
Antenna Diagram Editor 4096
Trajectory Scenario Generation Lo N
Trajectory Reconstruction
Event Scenario Generator 10005
Interference Generator RES 6.000-]
RES Main Contral
5.000- 5
Interrogation Anslysis D U NP 1| Laeosz

0 ! ' b ' i
225011 230,000 235.000 240,000 247153 [deq] 8 deg

Before starting the recording, first set the RES trigger settings correctly.
B

————— RES Int Rec Prefsvi

‘ RIU Serial Wb [25 7 1 /15 ESG Serisl o[ 24 /1 /13
ings

Insertion Loss [E)] 0.0
Mode spAC [ 005 ] [v] 400

RES Setting:
|’ Coupl =00 | 8] azw;E Trigger [48m]

Next, select the proper recording Mode:

- Stand Alone; The recording starts and stops using the Record buttons of the tool

- Slaved EDR: The Recording starts and stops simultaneously with the EDR, given that
the EDR computer and the RES computer are linked using the network

-Auto Save (EDR Sync) : The recording starts simultaneously with the EDR, and creates
interrogation files every N minutes, as set in the EDR recording software.

Then start the recording using the record button.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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2.1.3. Order of Launching the Tools

It is very important that the tools “RES main “ and “EDR control” are launched in the
proper order !

First load the scenario folder, select a RES recording folder, but do not start the RES main
yet! Next, start the EDR control tool, Click the Start button , wait until the GPS is
synchronised and click OK in the GPS window.

Next wait until the X25.3 or Lap-B connection is properly established ( unless your radar
needs ACP/ARP’s , in that case you can proceed immediately) and then start the
scenario.

Never start the scenario first and then the EDR, since this will result in a one scan offset
between asterix data and interrogation/reply data.

2.2. Recording in LIFE case

2.2.1.

In the life case, the data recording is performed by means of the EDR and GPS, and the
interrogations and replies are recorded by means of the RVR and RVI. It is also vital to
recognise that the RVR has no mode S decoder build in, so we will use a RFTS or RES to
decode and or record the Mode S interrogations.

Data Recording

2.1.2.

The Recording functionality of data for data link analysis purposes consists of the
recording of Radar Surveillance Data ( asterix cat 48) on X25.3 level , Data link
messages ( asterix cat 18) on Lap-B or X25.3 level and Interrogations/replies data.

The first two are recorded by means of an EDR and GPS unit. The connections and
operations are the same as in SCENARIO case. See 2.1.1. for details.

Interrogation and Reply Recording

In order to record the interrogations and replies, we need the RVR pulse recording
software to create an interrogation/reply recording .

The complete setup and operating sequence is described in Volume 3, chapter IV of this
manual.

In the special cases where you do not require the reply data, but only interrogation data,
we can also use the RFTS or RES in stand alone mode and record the interrogations locally
on the RFTS or RES. This feature is described in 83.3. of Volume 3, Chapter 1V; IVS
export.

2.1.3. Order of Launching the Tools

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02

It is very important that the tools “RVR pulse recorder* and “EDR control” are launched
in the proper order !

First load both tools and launch them.

Next , Click the Start button of the EDR control tool and wait until the GPS is
synchronised. Wait until the north mark of the radar has passed ( by watching one of
the software dials or monitoring the ARP led on the AFU or RVI) and click OK in the
GPS window. Then guickly start the Pulse recording before the next ARP pulse arrives.

Never start the pulse recording first and then the EDR, since this will result in a one scan
offset between asterix data and interrogation/reply data.
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3 . Data Conversion and Merqging .Linking, Analysis

The data recorded in SCENARIO or LIFE situation now needs to be converted into the
proper formats for Data Linking and Data Analysis. This can be done by means of the
“Time Merger” in case of Scenario and Life if no reply data is required and by using the
“Analyse Pulse recordings “ in case of LIFE data.

3.1. Time Merging

The “Time Merger” tool is used to combine the recorded interrogation and reply data of
the RES ( which does not contain ALL reply data, but only partial data) with the
scenario information. As a result, a detailed IRD data file is produced. The tool also
produces the required UTC time stamped scenario data ( .S4SC) and the Asterix data
files ( S48 and S18). In case where no scenario is available ( LIFE) , the time merger can
create the IRD ,S4RD and S48 data required for life analysis. The time merger now also
calls the data Linker and analyser ( since v 4.3.3) automatically, so you do not need to
start this tool seperately.

3.1.1.0Operation for SCENARIO

The Trajectory scenario generator creates a scenario positional file ( xxx.S4TJ).

This file is read by the event scenario generator, which adds the data link events.

This one creates all required scenario files, including the data link stream files for the
RES and an S4EV file.

The RES replays the scenario on RF and creates in turn a result log file , which contains
information such as the closeout of certain data link events, the number of all calls
received by a target etc... and an “interrogation” file. This file is relatively time
stamped, relative to the start of the scenario. ( using a 2 byte counter with resolution of 25
ns). The data in the file contains each received interrogation with its corresponding time
stamp, ACP, ARP and Mode S contents, plus for Roll Call interrogations, the first 32 bits
of the reply data.

This interrogation file forms the starting point of the IRD data file, created by the
“Time Merger” tool. This tool in fact combines all the above files with an EDR recorded
UTC time stamp file. This file time stamps each ARP pulse of the radar to a 1ps
resolution UTC. The file is created by means of a GPS, connected to the same computer as
the EDR. ( This setup is always required, since we want to record the asterix output of
the radar anyway. )

The Time merger starts with the interrogation recording of the RES ( which already
contains the first 32 bits of the reply in case of roll call) and puts this information in the
IRD records. In case of SSR or All Call interrogations, no reply part is created. In case of
Roll call short reply, the last 24 bits of the reply are taken from the Modes address
stored in the interrogation. In case of a long reply, the missing 56 bits are determined
from the result log and the data link scenario files. This depends on the type of data link
transactions. ( AICB, GICB, Broadcasts, ELMs.. ).

The range and azimuth values of the replies are determined from the scenario S4EV or
S4T) file, correlated with the target list.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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Extended Scenario

; Scenario Result
Scenario Folder

XXXX. | 1 Folder
Transponder Tl Interrogation File
Initialisation file -
/v INT
Target position I RES —

stream file DRIVER
\ xxxx. | Result Log File

. RLG
S4 plot datafile XXXX.
Including events SAEV

Transponder data —
stream file )
T
Broadcast Comm B [ ..
stream file DLBR.
T
AICB stream file XXXX.
Bich Raw EDR folder
/b
Downlink CommD | yyxxx.
stream file DLCD

—
Transponder
it

The process of linking all data seems complex, but in fact the user only needs to specify
the different folders containing the data . ( The ones written in red above. )
Finally, an IRD record is created containing the following data fields:

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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Bytes Type Contents Unit

8 Sgl Range Reply us

8 Dbl Azimuth(ACP) Interrogation deg

8 Dbl UTC Time of day Int sec

8 Dbl Azimuth Reply (ACP) deg

8 Dbl Azimuth Target deg

2 U16 Scan nr

1 U8 Interrogation type List

1 U8 Reply Type list

4 U32 S address

2 Ul6 ID/SSR Code

4 Sgql Interrogation Power dBm

4 Sgl Reply Power dBm

4 Sql OBA Value \%

1 U8 Reply Flag Status field

1 U8 #SSR/AIl Call Replies

4 U32 Data link type Status field

14 14*U8 Interrogation

14 14*U8 Reply or Code

4 U32 Index

32 8*U32 Spare IRD1..IRD8

Using the same UTC time stamping file, the S4TJ or S4EV file is copied into a S4SC file ,
adding the absolute UTC time stamping to the data.

Finally, since the Scenario time merger tool already knows the location of the raw EDR
data files, it is also used as a top layer interface for the S48 and S18 file conversion.

3.1.2. Software Manipulations

1. Load the tool from the RASS-S toolbox.

Analysis

Inwventory
Statistics
Tabular Pd
ZDPd

Datalink Analyzer P2ZEZ

Data Import/Expart
Interrogation-Reply Yiewer

S File Miewer

Crata Display for Datalink P2ZE2

Cluster Stability Analyser
Time Merger&Linker PS
Data Diselay for Clu_ster F'S

The following window will appear on the screen:
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2. Run the Time merger tool using the button in the upper left corner of the window.
The user interface of the tool is divided into several functional panels.

At the top of the window, there is a row of buttons to operate the tool.
el

 SCENARID
Menu to switch between LIFE , SCENARIO and Pd&Acc operation
Toggle “Help” window on/off
Start merging
Stop process
Open the EDR recording and Conversion Parameter window

(4x) select one of the source destination folders for the process.

1| ISR

Stop the tool

SCENARID | %1

' SCENARIO
LIYE

3. First, select the SCENARIO option in the Time Merger. Pd & Aoo

Now select the scenario folder. This is the same folder as the one you selected in the
scenario generators and in the RES main.

Selectfoldervie"—"——————

Please select a scenario folder.

Infar

Test scenario crested | | SCENARIO B
by DERA
5 POEMS EXAMPLES 6 [*]
. = PSR GENERATION1
Scenario Folder =) SHAW_MODEAC
- . (C SHAW_MODES -
Flaystation &lain:CaMP&IGN-54 :PTE 'Q:l = sTaTIC 32
o . . C1 TEST ADDITIONAL CAP
F2ZBE1 F&T SCENARID :SH &YW _MODES (5 TEST MODEL B SCEN 2 B
shaw_rnodes S4EY Scan =1 TEST MODEL B SCEN 3 [+]
0 SHAW MODES

4. Next, select the RES recording folder. This is the folder you selected prior to running
the RES main in the “Scenario results” section. This folders stores the interrogation and
result data of the scenario you selected.

Beware, the same scenario might have multiple “scenario result” folders, since it can be
run several times.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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Selectfoldervi

Please select the scenario result folder.
Infa

l

RESLILTS

3]

RES Recording Folder

Scan

=71 DATALINK 1

T DATALINK 2T1

*1 DATALINK MERGE TEST3
=7 IRD TESTDATASET

1 MODEL B 1

1 MODEL B 2

©1MODELB 3

IC0 SHAW_MODES TAKE2

e
(Csetect ]
* )

SHAW_MODES TAKEZ

5. Now select the EDR recording folder.
This folder contains the EDR data recording of the scenario you selected. This folder also
contains the .ARP file, and .UTC file, which are used to time stamp the IRD data. Make
sure you always name these folders correct, since they often will reside on different
computers. Typically, the EDR folder will reside on the computer driving the EDR,
whereas the two folders above reside on the RES computer. Use your LAN to transfer
data between systems. ( See item below for details on this).

EDR Recording Folder

&

SCan

SelectFolder.wyi

Infa

Please select an EDR folder.

[ RAW RDR =]

©1 CAT17-RECT ]

F1 CAT17-REC2

~1 CAT17-REC3

©1 CAT18-RECI S —
™1 CAT18-REC2
P DATALINK 2T1

£1 DATALINK MERGE TEST3
™1 SHAW MODE § DL RCEL 2 T J

SHAW MODE 5 DL RCEL 2

Next, select the proper lines for the EDR recording. The lines which have been recorded
have a green color, non-used lines have black color.

Line selection

1 Od=0=z040s0s

After selection of the EDR data, you should open the EDR preferences and select the
“Convert” Tab. This allows you to select the proper recording format ( RDIF/ASTERIX)
and the SIC/SAC code of the radar. Also select the proper “ Scan Boundary” parameter.
( Typically use “On ARP” . This works always, since ARP/ACP must be recorded in this

configuration).

View EDR Preferencesyi
[ nes [ e [ v =
Format Sean boundar ies
M ASTERIX | h 0On ARP ]
ASTERI Parameters
Data Source Identifier sic d SAC .
1001 /042 quantisation factor [##Hm]
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6. Next, select the output files to be created. By default, in SCENARIO mode the
S4SC,S18/548 , IRD , RC only , TRD and Analyse TRD is selected.

The S4SC file is the time merged scenario file, the .IRD file is the interrogation and
Reply data , the S48 is the asterix surveillance data and the S18 are the asterix data
link commands.

The “TRD” selection automatically calls the Linker (see hereafter) when the time
merger has finished. The “Analyse TRD “ selection automatically calls the Data
Analyser.

Output

s4sc W sizssas W S4RD [ Anabyse W

TRD:
JRD W Rooenty F TRe W

7. Next, Select the “Link” and “Analyse” parameters and set them correctly. This can be

done by clicking the parameters button and selecting the “Link/Analse” TAB.

View EDR Preferences.vi

A \ V i V
[ V V V VLinkanalyse

Seanstart [0 | [#]

ink Par-
ime
i
Comm C Close ired [
Time between Runs £ [70.00 | [s]

Soanend 5[ 156 | [#]

518 link logic |_Logiet Dwn

to prev Up to next ¥ I

alysis Parameters

Cormmal *Eo
Acode Change 5 [2.0

Fd GICE EDS

Periodicity

& | 3o | BOS
2| 7 oo eoe

3 350 | BDS
2 g0 | EDS

Al Jcan
O
O

]
]
]
[ | lsean]
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Mast acquisition soans GICE s [20

ModelE logic
error =1 if *evnt# *exchngs F | Min % of Sucsesfull Gicas /run 5 [20.0

The data Linking process uses the data created by the recording and processed in the
Merging step to create a new logical data file, called “TRD” ( or Target Reference
Data”).

In this linking process, the software parses through the reference data ( S4SC or S4RD
files) , the asterix image files ( S48 , S18 ) and Interrogation-Reply files (IRD) to create
cross reference indexes. All data is linked using two main criteria: S address and time of
detection or recording.

Since S address is a main criteria, the linker does not allow duplicate S addresses.

A second reason behind this limitation lies in the fact that Data link messages ( Asterix
Cat 18 ) sometimes have no time of detection embedded and have no reference to
duplicate S address reference values. Therefore we have to use time of recording for
linking, which does not allow for discrimination between duplicate S addresses.

The details of the operation of the linking process can be found in the PTE Reference
manual and ADD.

.
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Input Analysis Parameters

Time window T[S00.00] [ms] Time

+[ooe] =1

between Runs

Time ertor compensation I:‘

Cormm C Closeout required # E

518 link logic
¥ Logic

Logic1 :Dwn to prevw Up to next

-
LagicZ : Dwn_&Up

Y
>

ey Up to next

1o next

Time window:

Time between Runs:

Time error Compensation:

This parameter determines the size of the search window to link
scenario reference data with asterix surveillance messages and
interrogation- reply data. If the difference between time of detection
of the S48 record and the time of generation of the scenario reference
data is smaller than this value, the two data items are linked ,
given that their S address is the same.

This parameter is used in case of Model B scenario generation. A
“run-number “ is added to the TRD data. This run number is
incremented each time a period of misses or non-presence of reference
plots of the same target is detected that supersedes the time period
provided in this parameter.

This flag is used to determine whether the real offset in time
between asterix TOD and scenario Time of generation is used to
recalculate the positional error between the two from the speed
vector provided in the reference data. See Chapter VI, volume 4 for
details.

Comm C Closeout required: This flag is used to determine the data link state of the Comm C after

S18 linking logic:

a technical acknowledge reply. In case the flag is checked (default )
, the state remains “intermediate” until a closeout is encountered. In
case the flag is not checked, the technical acknowledge closes the
transaction for the data link analysis. This has an influence on the
calculated fields related to the Comm C.

This parameter determines how the S18 data link commands are
linked to the TRD. In logic 1, any cat 18 message containing a Mode S
address and sent to the POEMS DLF(Uplink) is linked to the next
TRD . Any cat 18 message containing a Mode S address, coming from
POEMS DLF with DI 000 equal to 22h (uplink packet acknowledge)
or 42h (GICB extraction acknowledge) and with DI 001 D_Result-
Cause equal to Accepted (0h) or Rejected (1h) is linked to the next
TRD with the same Mode S address. Any other cat 18 message
containing a Mode S address and coming from POEMS DLF is linked
to the previous TRD..This is the most practical way to link the S18.
In the second case, logic 2, all messages ( up and down link ) are
linked to the next beam dwell.

In practise, the default parameter settings as shown in the above screen shot work best.

8. Once the data is linked, six new files have been created in the “LINKED_DATA”
folder. The names and contents of these files are in fact completely irrelevant to the user,

since he will only deal with FOLDER names.

The newly created “LINKED_DATA”

folder, containing all TRD data, can immediately be loaded in the data display ( see 6.0
further ) . In that case no calculated fields ( such as data link activity, data link delays,
etc.. are available yet, but the display of the data can be useful to evaluate the linking
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and recording prior to analysis.

9. Filtering

An important new feature since v 4.4.0 is the inclusion of a pre-filter. This pre-filter
allows the user to filter out specific targets for the analysis.

The feature is very valuable for analysis of large Model B scenarios of several thousands
scans and milions of plots.

To call the filter, click the filter button.
Following window will appear:

=—— Define Linker Filtervi=—

Filter
Saddressmin 30 |
5 address Max 5 »[200000

Uss Filter [
P e WP cerr—
Cancel 0K

The filter is based on mode S address only. Therefore the user can remove e.g. the
Background targets of a large Model B scenario. By default, the filter function is off.

To define a filter, enter the start and end S address range and check the “Use filter”
button. Then click the Ok button to confirm.

If you are dealing with data of more then 1 mio plots, it is advisable to analyse it in
smaller parts, e.g. by using this filter.

10. Define the Site info

Since the inclusion of PTE P5 in the SASS-Se release, the tool also calculates the
longitude and lattitude position of every plot. This is done using very precise
transformation algoritms . These algoritms require the input of the coordinates of the site
in longitude and lattitude. Use the Site information window for this purpose:

Click on the define site button. @

View site file.vi

2@ (=)

r_Si.t:-l;nf.o Data 1/2 | Data3/4 | FRader |

Identification [ Localisation

Station name Latitude 42:43:01.99 [dd :rm 551
Station identifier Longitude 02 :20:00.89 [dd :ramn 5]

Radartyps | Modes 3] || At fm ms]
| |mmemne[ 0 Jur-umel

Operation r Comrment Conv Prot—

PSR Max range () Dataz

(MISSR Max range 256.0 [Mrn] QO pata s

ACPR 14bit [+ O patad

f L} F r=ry—1
Cancel 0K

Then enter the site’s coordinates and close the window using the OK button.

11. Click the start button and wait until the end of the process. B

The Progress bar will indicate the processed part of the file, while the UTC time and
Day indicators show the UTC time as derived from the UTC file.

.
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Frogress
I |

PMessage # Tirne

Process time

|
10:50:26 870
02/10/2001

Rev # pate

Current Kb [ a0s.0 5607 =
total

Error® [ 0 ] 000000000 ] =

11. Once the file is completely processed, the different files can be viewed with their
relevant viewers, or the next step, data linking, can be taken if the TRD checkbox was not

checked.

3.1.3. Special Attention for Model B Linking

For the analysis of Large Model B scenarios, it is advisable that the Background targets
are split and only the sector targets are analysed using the DatalLink Analyser. The
Background targets should be put in a separate RESULTSs folder and NOT Linked. This
separate folder can then contain the background targets in an S48 file.

This means that the Time merger should be Run Twice:

1 st setup: ( Only sectors)
O

= limeMergerPlvi="—————— 2

=—— Define Linker Filtervi

o Folder

(AEQ)>][] Cscmame =

Result data saved..
Ready for viewing..

Result Folder

Macintosh A% CAMPAIGN-54 RCEL TR402:
SCENARIDMODEL B 1 mrodel b 1 .S4EY

% address min y «[400000

Macintosh A4 CAMP AIGH-S4 :RCEL TR408 RESULTS:
MODEL-B1 _SECTORS OMLY

2]

n
o
G
E

w

a

i

5

_ RES Recording Folder

5 address Max  x[S00000

Use Fitter

Output
| | sesc W s1osas W
Sean RD E RC only ET

B[]

S4RD [ Analyse W
TRD
TR W

EDR Recording Folder

Progress Process time

Macintosh A% CAMPAIGH-54 RCEL TR40S:
DAT A RaW RDR :MODELE1 _TO1

Message * Time [13:07 22.009
SCan lIl Date 1Z402/2001

B

=
F'a C | .Y 8 0K Y Line selection (BrRem: (D total
ance FhHEzOsd+Os0e Error® [0 | 0001 24788 | 5
2 nd setup: (Only Background)
O=——————TimeMergerP2Bvi—"—————H&
DEREIE oo m e
Ll eady for viewing
—— Define Linker Filtervi —= Scenario Folder Result Folder
— — Macintosh AY CAMP &IGN-54 RCEL TR40S: Macintosh &Y :CAMPAIGN-54 RCEL TR40S:RESULTS
SCENARIOMODEL B 1 model b 1 .S4EY MODEL-B1 _BACKGR_ONLY
soan
Filter El
S address min 7 "D
x RES Recording Folder Output:
-
S address Max 4 x|200000 sasc [ stessas W saRn O
Use Filter [ scan JRD [ # o O
o
EDR Recording Folder Progress Process time
Macintosh AY (CAMP &IGH-54 RCEL TR40S: |
AT A:RAY RDR MODELE1_TO1 Message # Time (1307 22003
SCan
Rev*  [g__]Pute L13/02/3001 —
[ 1a137 s
p S -~ Line selestion ARG [ total
Cancel 0K 120040506 Error* [0 ] [onot 24758 ] =
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3.2. Life data Merging ( without reply data)

3.2.1.0Operation for LIFE

In case LIFE data is used for the data link analysis, we need four different data files:

-S4RD ( converted radar data; converted straight from EDR Asterix recording)

-S48 ( Asterix cat 48 surveillance image file, converted from EDR Asterix recording )

-S18 ( Asterix cat 18 data link function image file, converted from EDR Asterix recording)
-IRD ( Interrogation/reply data )

The LIFE mode of the Time Merger can be used to create the IRD datasets without
reply data. Additionally the tool creates S4RD, S48 and S18 data from the recorded EDR
data. For this purpose, the tool must be switched to “LIFE” mode.

LIVE ey

*
 SCEMARIO
LIYE

Pd & Acc

The first file, S4RD, is a substitute for the scenario reference position file (S4SC) since
this is not available in life situation . Any other source of reference data ( e.g. SASS-S
multi radar information , P4 reference output data ) could be used as a substitute for this
file, but converts for these type of files ( converting SASS-S or PTE P4 internal format
into S4 files ) are not available at this time yet. Therefore, we will require a straight
forward conversion of the EDR recording into a S4RD data file.

Obviously, there is no need to select the scenario.

If available, select the “RES recording folder”, which is the folder containing the
interrogation recording. ( This can also be a folder containing interrogations recorded by

the RFTS)
Typically, the RES will run an “EMPTY” scenario when making such recordings.

Next, select the EDR recording folder. ( See above ) and set the correct parameters.

Finaly , select the RESULT folder.

As output, specify the folowing options if the RES or RFTS was specified to record

interrogations:
Output
s4sc ] stassds B S4Rp W anayse W

ke & Rocony W TR @

In case you have not recorded interrogations using the RES or RFTS, unselect the IRD
checkbox.

Output
s4sc [0 stescae @ ser @ analyse

TRD
R0 [ RConly [0 TR W
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O

Time Merger P2B.vi

rio Folder

<

IEREE - =

Result Folder

Creating IRD data..

RESULTS:REC LIVE

Macintosh &Y CAMPAIGN-S4 ACCEPT ANCE Y432

RES Recording Folder

Output

TRD

Process time

=0.000 =

total

Mavintosh AY . AMP AIGN-54 : ACCEFT ANCE
=
432 RESULTS REC LIVE s4sc () starses @ saR0 @ anaiyse @
sean ke & roony @ TR W
0
EDR Recording Folder Frogress
Maintosh AY :CAMP AIGN-54 : ACCERT ANCE I ! | |
VAZ2 DATARAW RORREC LIVE A Message * 8] Time [TE 0551552
Rev ® Date | 1Z/02/2001
Line selection Current Kb [ 2574.0
102004 Os s Errar®* [0 |

00:00:00.000 ] =

Next, run the Time merger just as in scenario mode. The required files will be created.

3.3. Life data Merging including Replies

For some additional

data link analysis, we need the reply data. This can only be

generated by means of the the pulse recording of Mode S reply data:

This data can be extracted from the recorded pulse data. This process is explained in
detail in volume 3, Chapter 1V ; IVS Data export , 4.0 and further .

Select the proper RESULT folder containing .pls file and select the EDR recording with
the UTC timestamping. Then create the .IRD file:

O

=—— Analyse Pulse RecordingP2B.vi

B

Input folder

2)BL e

Search

LIVE e live pls

FlayStation &lain CAMP&IGH-54
FTE FZBZ TESTING :RESULTS (REC

ECR

Frogress

PlayStation Alain CAMPAIGN-54: | UTE?
FTE P2E2 TESTING DATA Raw |4

S
N
. —

o]

COutput
S4re File [
IntFile [

Offset?
Ij Scan nr 63

JRDFile [ type [RC+aCreplied wr] || “Zimuh 3046

RDR :REC LIVE REC LIVE.arp L
Frocezzed  |azi2e /9172 23 kb

Process time 000012 / 000012

&35

]

Once the IRDV data is generated, it can be used in the next step, allong with the “Time
merger” generated S4RD,S48 and S18 data.

4.0 Data Linker

The Data Linker has been integrated in the “Time Merger.vi” tool and can no longer be
used as an independant tool.
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5.0 Analyser

5.1. General

One of the most important tools in this chain of tools of PTE P2B2 is the data link
Analyser. This tool calculates from the linked TRD data a whole set of calculated
fields. These fields are defined in the PTE P2B2 requirements and are detailed in the
PTE Reference manual.

The complete list of calculated fields can also be found in this document.

Since version 4.3.3., The Data Analyser is included in the Time merger. You can skip this
stage, unless you specifically want to view or re-do the analysis with different
parameters without prior merging or linking.

For the analysis of Large Model B scenarios, it is advisable that the Background targets
are split and only the sector targets are analysed using the DataLink Analyser.
See § 3.1.3 for details on setting up the linker and merger for this subject.

A separate Analysis tool , named “Pd of CommB Analysis” can be used to determine the
probability of correct Comm b extraction for the background targets.

5.2. Datalink Analyser Software

1. Load the Data Analyser tool from the Rass Toolbox..

O

=————————— Data LlinkAnalyservi="———

m

EO]E

LINKED_D&T & Folder ( TRD data)

Parameters

Pax Comrnlr duration

— o
FlayStation Alain CAMP AIGN-54 Max Commé duration (3.0 | [seans] Activity
FTE P2E2 TESTING LINKED_DATA: Max CommE duration  *[E.0 | [seans]

BlRADIAL 36 SCENT T A

scan | | Max CommC duration 5[40 | [scans] Gl
[z24]

+[5.0] [scans]

=

=

Yiew Datalink Results

Delay
Max Aeode Change dur.

+[E0] [scans]

Comm C Clogeout required ? E
Fd GICE

e’_.f::?'_o Analysis Data Link Failure

IR

Periodicit:

Inventory I ¥ Pd Cornm B
Statistics Sxfan | BDS S | [scan]
Tabular Pd Corrn G/ reTs
20 Pd = 50 | BDS $[1 | [scan]

N
Tire MergerfLinksr P2EZ AI *.Je0 | BDS :,—1 [scan] Model B comnpliance
Fd & éAccuracy Calculation Progress ﬂ
Cratalink Ana B2 = o o

70 | BDS L1
Pd of Comm B Analysis (F2E) Result data found.. i T (oenl]
Wiew data or reprocess data

Max acquisition scans GICB: 20 |[scans]

7

Min % of Succesfull GICBs.-"run: Z0.0

Duata Irnport /Export
Interrogation-Reply Yiewer

S File Viewer

Data Display for Datalink PZEZ

ModelB logic

Warning. Filter included error =1 if #evnt=*exchngs

Cluster Stability Analyser
Tirme Merger&Linker PS

Data Displaz for Cluster PS

2. Run the tool by using the button in the upper left corner of the window.
The user interface of the tool is divided into several functional panels.

At the top of the window, there is a row of buttons to operate the tool.

RUM4 Ch IX Data Link

@. Toggle “Help” window on/off

E. Start Analysing
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E\ Stop process
Define a filter for analysis

Select one the source folder for the analysis.

@ Stop the tool

3. Next, select a “LINKED_DATA” folder containing the linked TRD data . If you
have just run the Data Linker tool , this selection is made automatically from the last
selected LINKED_DATA folder .

SelectFoldervi

Please select a Linked Data folder containing the TRD data:

[ LINKED_DATA =]
= +
I~ LARGE MODELB TEST3
/£ LARGE MODELB TEST3 T2
LINKED_DAT & Folder  TRD data) I LARCE MODELS TEST3 T3
FlayStation Alain CAME AIGN-54 gg::?:l‘;’;"::[hl ors
FTE P2B2 TESTING :LINKED_DATA e ) i
IR ADIAL 36 SCENI T Gini
soan IE RADIAL 36 SCEN1 T2 .
09:59:43

15/11 /2000

4. Now, set up the proper parameters for the analysis:

Parameters
Max Cornrn & duration :IT [seans]
Max CormB duration :Iﬁ [seans]
Mazx CorrnC duration :W [seans]
Max CommD duration :ﬁ [zeans]
Max #code Change dur. :’ﬁ [sans]

Comrm C Clogeout required # E
Pd GICE BDS

$ofan | BOS T | [=can]
% 2450 | EDS 2[1 | lsean]

= | 4.0 ] Bos 5[] [scan]
3 o [ BoS T | [scan]

Max acquisition scans GICB: 20 |[scans]

Periodicity

ModelE logic
ertor =1 if #Fevnt#®exchngs E I

Min % of Succesfull GICBS.-"run: 20.0

PTE P2B2 data-link performance analysis separately counts the number of the following
types of data-link exchanges which were failed

e 3) announcement of a Mode A code change without any change in the Mode A code
reported in an ASTERIX Cat 048 target report for that target during the N1 scans
following the announcement

e D) announcement of an ACAS RA without any output through an ASTERIX Cat 048
message for that target during the N2 scans following the announcement

e ¢) announcement of an AICB without any output through an ASTERIX Cat 018 message
for that target during the N2 scans following the announcement

e d) announcement of a broadcast Comm-B without any output through an ASTERIX Cat
018 message for that target during the N2 scans following the announcement

e ¢) announcement of a Comm-D without any output through an ASTERIX Cat 018
message for that target during the N4 scans following the announcement

o f) invalid sequence of multi-segment Comm-A interrogations

e g) transmission of a COMM-C reservation by the station without transmission of the
close-out acknowledgement or  technical acknowledge reply provided by the
transponder during the N3 scans following the reservation.
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Max Comm A duration[3.0] This parameter (N1) determines the maximum duration that is
allowed for a Comm A transaction. The delay is determined from the
first segment of the transmitted short Uplink packet to the last
valid segment of the packet. In case the delay is superseded,a Comm
A failure is declared.

Max Comm B duration[3.0] This parameter (N2)determines the maximum duration that is
allowed for a Comm B transaction. This parameter is used for
determining GICB failure, Broadcast Comm B failure, AICB failure
and ACAS RA failure. The delay is determined from the
announcement of the event ( in case of down link events) or the first
extraction command in case of GICBs, and the closure of the
transaction . In case the delay is superseded,one out of four possible
Comm B failures are declared.

Max Comm C duration[4.0] This parameter (N3) determines the maximum duration that is
allowed for a Comm C transaction. The delay is determined from the
reservation interrogation for the long Uplink packet to the Comm C
technical acknowledgement or Closeout acknowledgment. In case the
delay is superseded,a Comm C failure is declared.

Max Comm D duration[5.0] This parameter (N4) determines the maximum duration that is
allowed for a Comm D transaction. The delay is determined from the
Announcement reply of a long Downlink packet to the Closeout
interrogation. In case the delay is superseded,a Comm D failure is
declared.

Max A code Change duration This parameter (N0O) determines the maximum duration that is
allowed for a Mode A code Change. The delay is determined from
the announcement of the Code Change ( FS change) and the actual
change of the code in the Asterix Cat 48 data stream. In case the
delay is superseded,an ACode Change failure is declared.

Remark: These delays are expressed as “Scan numbers” in order to comply with the
POEMS requirements. In fact, the delay is recalculated towards time using the
calculated rotation speed of the radar.

Comm C Closeout required: This flag is used to determine the data link state of the Comm C after
a technical acknowledge reply. In case the flag is checked (default )
, the state remains “intermediate” until a closeout is encountered. In
case the flag is not checked, the technical acknowledge closes the
transaction for the data link analysis. This has an influence on the
calculated fields related to the Comm C.

The PTE P2B2 data-link performance analysis calculates (from the ASTERIX Cat 048
message) individually for each target the probability of successful Comm-B delivery
through Cat 048. This probability is defined as the ratio of the number of ASTERIX Cat
048 messages containing the user selected BDS in the "Mode S MB data" data item of Cat
048 compared to number of beam dwells during which the MB field was requested . This
number shall be calculated as follows:

(tend - tstart)/ TGICB
Tend is the time of the last TRD of that target and tstart is the minimum of the time of

the first TRD of that target containing an interrogation requesting that BDS and the
time of the first cat 048 for that target supplemented by a user defined maximum delay.
This delay is determined from a user input number of scans (Max acquisition scans GICB)
recalculated towards time using calculated rotation speed.

TgicB is the ordered periodicity of Comm-B BDS extraction (input by the user). The
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parameters is only calculated for targets with at least 1 GICB extraction found for that
track.

Pd GICB:BDS This parameter list allows the input of the expected BDS
extractions in the data. The parameter is used in calculating the
probability of successful Comm-B delivery through Cat 048;. The
GICB Pd is only calculated for the BDS registers defined in this list.

Pd GICB:Periodicity This parameter list allows the input of the expected BDS
periodicity (TgIcB) in the data. The parameter is used in

calculating the probability of successful Comm-B delivery through
Cat 048.

Max acquisition scans GICB This parameter is used in calculating the probability of successful
Comm-B delivery through Cat 048; The Pd is determined by
dividing the number of correct extracted GICBs ( in one scan) for one
target by the expected number of extractions. The later in turn is
calculated from the time of detection of the last scan of that target
minus the time of detection of the target showing the first GICB
extraction . A maximum boundary is put on this last time in the form
of a maximum scan number.

The PTE-P2B2 Data link model B compliance status calculation calculates for a whole
scenario (without any filter applied) the following percentages of success of the data
link exchanges performed during the scenario run: The data link model B compliance
status shall be equal to the percentage of successful run within a complete scenario.

¢ GICB (BDS >= 4,0)

e Comm-C

e Comm-D

e Global (GICB + Comm-C + Comm-D) ( = model B compliance status)

A run shall be declared successful if :

e all the data link transactions (Comm. C and Comm. D) are successful.

e All GICB extractions has been successful
The PTE-P2B2 tool declares GICB extraction successful for the run if the number of
extracted GICB (started and completed in 1 beam) during the run times the number of
targets (in the peak(s) and in the background) times the number of scans of the run is
above or equal to the user defined percentage (default 100). Because the targets are not
moving there is always exactly one rendezvous (beam/target) per scan.

The PTE-P2B2 tool declares a Comm-C successful if started (reservation) and completed
(close-out) in less than a wuser defined number of beams N3 (1..20,1).
completed(reservation to close-out) in less than the maximum duration N3 (1..20,1). (in
scan numbers, default 1) specified by the user;

The PTE-P2B2 tool declares a Comm-D successful if completed(reservation to close-out)
in less than the maximum duration N4 (1..20,1). (in scan numbers, default 1) specified by
the user; started (announced) and completed (close-out) in less than a user defined number
of beam dwells N4 (1..20,1).

FMode B logic

J error =1 if ®evntz ®exchngs
ertor="events-®exchanges

Model B logic This parameter determines the way the Model B is assessed. In order
to determine the Model B By default, the logic is set to “error=1 if
#events = # exchanges”.
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logic 1: “error=1 if #events # # exchanges”

In this case an error for GICB for one beam dwell is counted if the
number of GICB extractions does not match the number of
programmed GICBs in that beam dwell. The number of errors is
counted and the number of beam dwells where one or more extractions
were programmed are counted for each beam dwell and each target
in the run. The number of errors ( per run) is divided by the number
scans where one or more extractions were programmed. This number is
recalculated towards a Pd. ( Pd GICB = 100%*(1-#errors/#events))

If Pd GICB i>= “Min % of Successful GICBs/run” the run is declared
successful for GICB.

logic 2: “error=#events -# exchanges”

In this case the number of errors is counted individually , and not per
beam dwell. The number of errors per run is determined as the number
of programmed GICB extractions minus the number of real GICB
extractions. The number of errors ( per run) is divided by the number
scans where one or more extractions were programmed. This number is
recalculated towards a Pd. ( Pd GICB = 100%*(1-#errors/#events))

If Pd GICB i>= “Min % of Successful GICBs/run” the run is declared
successful for GICB.

Min % of Successful GICBs/run [100%] This parameter determines the minimum percentage of
successful GICB extraction per run.

In practise, the default parameter settings as shown in the above screen shot work best.

5. It is possible for the user to define a filter prior to processing the data. This way he can
select one or more targets and (re-) process the data link parameters. This can be handy if
your data set is large and you only need a (new) figure for a limited set of data. To do

this, click the filter button:
Following dialog will pop up:
=———— SearchEditor TRD Analysis.vi

TRD Filter
[ 5 address iz equal to 4000413

) And
oor

;é; () Except

e LR [ Clear One ” Clear All ]I
[ Save... ] [ Load... ] [ Cancel ” 0K ]

This dialog is the standard RASS-S filter dialog , known to most of you, so we wont waste
to much time in explaining this dialog. Use the menu and selections to specify a target by
its S address. Other selections ( e.g. on scan number ) are not allowed because this could
interfere with the data link analysis results. Close the dialog using the OK button.

If a filter is used, the data link analyser tool will warn you with the following message:
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Progress

Result data found..
Wiew data or reprocess data

“wWarning. Filter included

6. Now click on the Start button of the data Analyser. E The progress bar will allow
you to follow the process of analysis.

Progrezs

Procezzing TRD data...
Please wait...

- | |

s
Process time |00 :00:01

7. Once the data is analysed, the result data is written back into the TRD data file and
the globalised results are written in a result file. ( .DLAN file in LINKED_DATA).
This result file can be consulted by using the Result viewing buttons:

Wiew Datalink Results

Aotivity
Exchange

De lay

Data Link Failure

Fd Comm B

Comm C/D reTx

Model B compliance

EFEEEIEE]

Individual results are available for Data Link Activity, Data link exchange, Data link
Delay, Data link Failure, Pd Comm B, Comm C/D reTx and Model B compliance.

5.3. Data link Analysis Result Viewers.

5.3.1 Data Link Activity

The PTE P2B2 data-link performance analysis assesses the instantaneous data link
activity derived from interrogations by computing the following information per radar
scans:

e A) number of extracted COMM-B

eB)  number of transmitted COMM-A segments

e C) number of transmitted initial or intermediate COMM-C segments

eD) number of transmitted final COMM-C segments

eE)  number of requested COMM-D (derived from the content of the interrogation)

e F) the sum of the numbers above (this data only provide an indication of the data link
activity for the scan, it does not have a physical meaning)

1. The data link activity result can be viewed by clicking the “Activity” *‘°“"‘“‘ button.
Following window will appear:

g’ N Volume 4
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Result Viewer.vi B
Activity (®exchanges) W |y ccale Comnm B b [
240 . Comm 4 p B4
220 Comm 1 » (4
20041 L Cormm £2 5 [
180 CommD 1 [
160-| sumk
140-|
. ]
120 . - . 8 =]
00| -
ol . . . =
| o
4
0| o
a a L3
40| = g
g .
20-sor 6o mu ¥ H
wny w " o [ .
e e
0 5 10 15 20 25 30 35 40 45 SO S5 60 65 70 75 80 65 90 95 {00
£ 1) 0 %1 o
12 2 ) s
Tabular result |Pop. |PopfZ [Total  [Mean  [STD  [Meantiz [sTONZ [Max  [rin  [Minnz [ursor ||
Cornm B 100 [52 [4ssooofesso [ansz [1421s [soes [en.000 [oooo =000 Fo——
Cornm & 100 |10 [o2000 [0920 [soo1 [s200 [4400 [16.000 [oooo 4000 I
Cornm C1 100 |10 [+76.000f¢ 780 [17.314 [47.600 [30.959 [10s.00cf0.000 |21 000 S
Cornrn C2 100 [0 e3000 [06e0 [z049 [eson [oeoo [7oo0 oooo (5000 3 address /Run
CornmD 100 |10 [+ssooofessn [1e.s194a000 26521 [112.00c0.000 24000 o o ]
Surn 100 35 [15vs.00[15.790 [39.713 [43.861 [S6.121 [252.00c0000 [5.000 detivity [0 |
[

2. This diagram shows the data link activity for Comm B ( = AICB, Broadcast CommB,
ACAS RA & GICB ), Comm A, Comm C 1 ( = # of initial or intermediate segments
commcC) , Comm C2 ( = # of final segments) and the sum of all the above.

3. The user can show the activity per scan or per target, by using the menu in the control
bar.

type Activitv/scan w |

Activity /Target

This will change the appearance of the graph. In the first selection (Activity / scan) ,
the X axis contains the scan numbers.

In the second selection ( Activity/Target) , the X axis can contain one of 4 different
values. ( S address, Target ID, combination of S address or target ID and Run nr).

Use the X scale menu to select one:

¥ seale

S address
J 5 address
Target ID
5 address fRun nr
Target ID/Run nr

In case S address or S address/Run nr is selected, you can modify the X scale format into
hex representation by using the graph’s pallet:

I = 0 Decimal
W2 x4y Precision P | Scientific
Mapping Mode » i ing

Tabular resul 0P Binary

Comm B 2 [ie Octal

Comm 4 G + Hexadecimal

Comm C1 3z |7 Relative Time

Comm C2 2 |7 Absolute Time

I
_|

. The viewer has a number of buttons to call special functions:
Call The help window
Printout the tabular result
Printout the graph

Printout the contents of the graph as a table

FEkEE

Call the histogram function
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Call The online reference ( pdf files)

Close the window

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:

20 comm ap ]
18- Comm C1p (]
16— Cornmn G2 ]
4o . Commzh ]
Sump [
12 a
@ ]
10- =
3 =]
- =]
4-
2|
U_I I 1 I 1 I 1 1 P [ T T
0 & 10 13 20 =23 3 33 40 48 S0 S8 &0 68 7O V8
U 1) 28 |

6. The general results of the activity data are shown in the tabular display under the
graph:

Tabular result |Fop.  [Pop.MZ |Total Mean ST PMeanMZ |STDMNZ - |Max Min FMinMNZ

Comm B 3z 16 455.000(14.219 (15408 25438 (16534 (60,000 [0.000 [11.000
Commn & 3z 4 92.000 (2873 (Y607 |2F.000 |(0.000 (23000 (0000 |22.000
Commn C1 3z 7 476.000(14.375 [28.150 |63.000 2162 (TO.000 [0.000 |63.000
Commn C2 3z 7 &2.000 (2125 (4021 |2.714 |0452 (10,000 [0.000 (9.000

Commnlr 3Z T 422000015230 (22,299 |62.714 [11.285 (20,000 (0000 |52.000
Sum 3z 31 15792.00{49 244 (33.384 |50.935 (37945 [160.00C{0.000 |11.000

This table shows :

Population : Total number of sample points in the x scale ( e.g. nr of targets in the data
set)

Population NZ: The number of sample points with a non zero value

Total : The sum of all data points ( X Y scales )

Mean: The average value of all data points ( Total/Population)

STD : Standard deviation of all data points

Mean NZ: The average value of all non zero values ( Total NZ/population NZ)
STD NZ : The standard deviation of all non zero data points

Max: The maximum value in the data set

Min : The minimum value in the data set

Min NZ: The minimum Non Zero value in the data set

7. If the user clicks the button, the table is printed.

A new ( print preview) window is opened. This window allows some additional
manipulations with the data:
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PrintTables.vi

Ie—m"—
il B EER

Activity/Target

Pop. Pop.NZ Total Mean STD MeanhZ STDMZ Max Min PMinkZ
Cornm B E 16 455000 [14.219 18408 28432 16534 €0.000  |0.000 11.000
Comm & 32 4 92,000 2,875 7607 23.000 0.000 22.000 0.000 22.000
Cornm C1 32 7 476000 14875 28150 [esooo  [zae2 70000 |0.000 53.000
Corarn C2 z2 7 £2.000 2.125 4.021 2714 0452 10.000 0.000 2.000
CormmD 32 b 482000 [15.250 29299 [es714 [11285 £0.000  |0.000 52.000
Sumn z2 Bl 1572.000 [49 244 22284 50,925 Z7.945 160.000 |0.000 11.000

The top row buttons operate the window.

Toggle “Help” window On/Off

2
ﬁ Save list to disk (RASS-S file)

~y Load list from disk (RASS-S file)

Export list to spreadsheet

Import list from spreadsheet

E‘ Cut item from list

Eg
Copy item from list
@)

paste item in list

Empty list

i}
B
=1 Undo last delete
e

Select all

Prlnt list directly to paper

:I Close window

m Sort the data using one of the columns

8. If the user wishes to print the graph, he has to click the button ( back in the result
viewer window).
This will bring up the print graph window:
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Reportyi———-——-

‘ Al eolored items may be changed by the user

Title. Date
’V.Acwly/hrge& ’Vas-m-zum

Activit
Te0-

Y

i omm C:1

" 5 o s s d

20- - a_a
as00

(]

LT

"man o0ee 20
€ C 10 14 18 1C 20 24 28 2C I F4 I I 40 44 483 4C SO 54 53 SC S0 &4 6B 6C TO T4 78
o S sddress

2
i B T Jeloos T MG

Click the print button to transfer the graph to paper.
All items in the window written in blue can be modified before printing.

9. Use the tabular output to create a table from the graph data:
PrintTablesyi — &

@& EE
Activity Target

Satress  [oonms  [oowma  [rommet  [eamcz  Joomm>  Joum

Sotress  Joomms  Jooma  Joommer  Joamcz  Joommo  Joum

o
0
5

The same Print tables window will appear. In most cases, you may want to use this table
as an input for further processing ( e.g. in COTS spreadsheet applications). This can be

done by clicking the export button in this window. This will allow you to create a
Tab Separated text File (TSF) , which can be imported into any spreadsheet
application.

10. The data can also be passed to a histogram function by clicking the m button. Prior
to doing this, select one of the graphs using the cursor or by disabling the other curves,
and make sure you select the correct boundaries. ( e.g. if you want to make a histogram of
the Comm B activity for all targets between scan 10 and scan 30; select 10 as minimum X
scale and 50 as maximum x scale in the result viewer graph. ( this can be done by over
typing the x or y scales or by using the zoom tool. ) It is also always a good idea to
determine the correct Y scale ( e.g. by auto-scaling ) , because otherwise you will have a
a misrepresentation in the histogram. The histogram is build using N bins ( N is user
parameter in histogram window) between Y min and Y max. Y min and Max are the scale
boundaries of the original graph containing the data.
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Activity (®exchanges) ¥y coale CommEf
0 Comm 4 p [
= Gomen 1 b
Comm C2p [
30 Commb b ]
B B
. Cursor sumh O
o
+ =]
20~ ° o ]
o o
15-| Iz
o on, e ma o ]
10-| o @y
o
+ o
L T T T T T S R TR A AN A
o z 4 & g 10 12 14 16 18 20 22 29 2 28 30 32 34 I I 40
e pelen)
-
=———————— Miltiline Histogramvi=""o—~—————8H

@

[ Comm B v||‘

Histogram
® Hits Settings - Statistics
680
. ® ibsolute 455.000 | Total

() Relative 4550 Mean

00| [ Cumulative sos2 | STD
2.000_| Bin size 9248 | RMS
55.0-]

Inclusion 40.000 | Max
50.0-| xgm 0,000 Min
450 Population - Statistics non zers —

100 | Count 1a213 | Mean
40.0- Fopulation nan zere sosa | STD
52 | Count
35.0-| IV—‘I 16,349 | RMS
[ Bursor 40000 | Max
- #
S0 100 RES £.000 Min
zn Low
230 4.0 High
20.0-] — Comnment
15.0-]
10,0
Wi 8 BFF | ot (o
IR EEH] US|
o D_I I 1 [ ] 1 T 1 1
0.0 5.0 t00 150 200 250 300 350 400 CommB

The histogram function also allows us to calculate all statistical values ( mean, Max,
STD, etc.. ), but this time only for one of the six activity selections.

The histogram allows you to switch between the six graphs without going back to the
original graph by using the selection menu:

-1 /[a]

11. The cursor can be used to query on specific points in the graph. The information on
these points is provided in the right bottom side of the window:

Cursor__|[m]

|Comm E

Soan
S addrezz / Run

B

Activity

i
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5.3.2 Data Link Exchange Analysis

The PTE P2B2 data-link performance analysis calculates the number of data-link
exchanges during each beam dwell (i.e. for a single target reference point "TRD") per
target and per radar beam classified according to the following definitions:

Exchange classification A S-C S-NC O C
a) Broadcast Comm-B Y Y Y Y Y
b) GICB (BDS >= 4,0) Y Y Y Y
c) AICB Y Y Y Y Y
d) Comm-A (single-segment) Y Y Y Y
e) ACAS RA extractionl Y Y Y Y Y
f) Comm-A (multi-segment) Y Y Y Y
g) Comm-C (UELM) Y Y Y Y
h) Comm-D (DELM) Y Y Y Y Y

The definitions of the abbreviations for exchange classification used in the table are

e A : the exchange was announced during the beam dwell

e S-C : the exchange was started and completed during the beam dwell

e S-NC : the exchange was started but not completed during the beam dwell

e O : the exchange was ongoing (neither started nor completed) during the beam dwell

e C: the exchange was completed during the beam dwell (but not started).

e a Y in any column of the table indicates that an individual counter for that exchange
classification is required.

The definitions of the above exchanges are:

e Broadcast Comm-B: between the corresponding announcement and reply corresponding
to the Comm-B.

e GICB (BDS >= 4,0) : between the interrogation requesting the BDS and the reply
containing the BDS

e AICB: between the corresponding reservation and close-out.

e Comm-A single-segment : between the single segment/interrogation and the reply to
the single segment/interrogation

e ACAS RA: between the corresponding announcement/reply and reply corresponding to
the BDS 3,0.

e Comm-A multi-segment : between the first segment/interrogation and the reply to the
last segment/interrogation

e Comm-C (UELM): between the corresponding reservation/interrogation and close-
out/interrogation (default).

e Comm-C (UELM): between the corresponding reservation and technical acknowledge
reply (alternative selectable by the operator).

e Comm-D (DELM): between the corresponding announcement/reply and close-
out/interrogation.

1. The data link exchange result can be viewed by clicking the “Exchange”Ex“‘"“ge
button.
Following window will appear:
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‘ type [ Broadcast CB & GICB Fscan -]
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2. This diagram shows the data link exchanges for AICB, Broadcast CommB, ACAS RA ,
GICB, Comm A single segment, Comm A multiple segment, Comm C and Comm D.

Since we are dealing with 36 counters, the values are split into 4 sets of 9 counters. The
user can select 9 out of 36 values. This can be done by using the menu in the control bar.

type |_ Broadcast CB & GICB /scan -

+ Broadcast CB & GICB /scan
AICBE & CA single elfscan
RA & CA multi elfscan
Comm C & Comm D/scan
Broadcast CB & GICB/Target
AICB & CA single el/Target
RA & CA multi el/Target

Comm C & Comm D/fTarget

This menu also allows the selection of the X axis differentiation: Exchanges can be
counted per Scans or per Target.

This will change the appearance of the graph. In the first 4 selections (Exchange / scan)
, the X axis contains the scan numbers.

In the second 4 selections ( Exchange/Target) , the X axis can contain one of 4 different
values. ( S address, Target ID, combination of S address or target ID and Run nr).

Use the X scale menu to select one:

¥ seale

S address
J 5 address
Target ID
5 address fRun nr
Target ID/Run nr

In case S address or S address/Run nr is selected, you can modify the X scale format into
hex representation by using the graph’s pallet:

JIENEED  fo Decimal
22|29y Precision P | Scientific
M ing Mode i ing
Tabulsr resall T [ Binary
Comm B 2 [ie Octal

Comm A

s

Comm C1

7

Comm C2

7

+ Hexadecimal
Relative Time
Absolute Time

4. The viewer has a number of buttons to call special functions:
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Printout the contents of the graph as a table
Call the histogram function

Call The online reference ( pdf files)

tEEE

Close the window

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:

* exchanges |y scale BRCB Announcerment 43|
1o Bree s-cp [
14-| erce g-ne p [
Broa s [
5 = ercech]
10- - sicas-chd
(LR |
&l sicsap O
o sicacl [
]
4-loo Cursgr
B +
2 o
©= ' ' ! | ' ) oo T T
0 10 20 2 40 sS§ e 70 80 S0 10 10 120
oy
s HH-

6. The general results of the exchange data are shown in the tabular display under the

graph:
Tabular result |Pop.  |FPopNE (Total Mean STD MeanMZ [STDNE  |Max Min MinNE |9 5-C
BRCE Announcement || 32 16 26200002188 (15312 16375 |[18.299 (52.000 |0.000 |Z2.000
EBRCE 5-C 32 16 £2.000 [1.938 (3464 |3.875 |4060 (12.000 |0.000 (1.000 (100.00
BRCE S-NC o) o) ! ) ) ! ! ! ! )
BRCE O a a ! ! ! ! ! ! ! !
BRCEC a a ! ! ! ! I ! I !
GICE 5-C 7 -] 242.000|7.562 |16.626 |20.250 |20.480 |57.000 |0000 |2.000 |92.37
GICE S-NC 32 & 20,000 |0&25 (1672 (3333|2427 (8000 (0000 [1.000
GICE O 32 & 205.00006 406 (23261 |34167 |[44.01F (131.00C000.000 |S.000
GICE C 7 E 2.000 |0.231 D509 |Z000 |0S16  |4.000 [0.000 |2.000

This table shows :

Population : Total number of sample points in the x scale ( e.g. nr of targets in the data
set)

Population NZ: The number of sample points with a non zero value

Total : The sum of all data points ( X Y scales )

Mean: The average value of all data points ( Total/Population)

STD : Standard deviation of all data points

Mean NZ: The average value of all non zero values ( Total NZ/population NZ)
STD NZ : The standard deviation of all non zero data points

Max: The maximum value in the data set

Min : The minimum value in the data set

Min NZ: The minimum Non Zero value in the data set

Remark: If the population is zero, no statistical values are calculated.

7. If the user clicks the button, the table is printed.
8. If the user wishes to print the graph, he has to click the . button .
9. Use the tabular output to create a table from the graph data:
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10. The data can also be passed to a histogram function by clicking the button.

11. The cursor can be used to query on specific points in the graph.
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5.3.3 Data Link Delay Analysis

The PTE P2B2 data-link performance analysis separately calculates the throughput
delay that the following types of data-link exchanges took to complete:

e a) announcement of a Mode A code change and the actual change in the Mode A code
reported in an ASTERIX Cat 048 target report for that target

e b) announcement of an ACAS RA and its output through an ASTERIX Cat 048 message
for that target

e ¢) announcement of an AICB and its output through an ASTERIX Cat 018 message for
that target

e d) announcement of a broadcast Comm-B and its output through an ASTERIX Cat 018
message for that target

e ¢) announcement of a broadcast Comm-B (BDS 10 or 20) and its output through an
ASTERIX Cat 048 message for that target

e f) announcement of a Comm-D and its output through an ASTERIX Cat 018 message for
that target

e g) transmission of the first segment of a multi-segment COMM-A by the station and the
reply to the last segment by PTE P2B2

e h) transmission of a COMM-C reservation by the station and transmission of a Cat 018
message acknowledging the transaction

The PTE P2B2 data-link performance analysis separately calculates , individually and
for all data-link exchange types, the processing delay that the first up-link component
of the following types of data-link exchange were delayed :

e a) GICB (BDS >= 4,0)
e b) Comm-A
e c) Comm-C

The PTE P2B2 data-link performance analysis separately calculates , individually and
for all data-link exchange types, the delivery delay between the end of a down-link
exchange and the output of the relevant ASTERIX Cat 018/048 message for the
following data-link exchanges types :

e a) broadcast Comm-B (A48)

e b) GICB (BDS >= 4,0) (A48)

e ) AICB (A18)

e d) Comm-D (A18)

The PTE P2B2 data-link performance analysis separately calculates , the duration ,
globally for all targets, of Comm A, Comm-C and Comm-D exchanges. The definition of
the duration of a Comm A , Comm-C or Comm-D exchange is the time delay between the
relevant reservation and close-out interrogations performed by the POEMS SUT .
relevant reservation and the technical acknowledge reply provided by the transponder.

.
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1. The data link delay result can be viewed by clicking the “Delay” " button.
Following window will appear:

=—c—F——————CResultViewslWie—"—"————————[|H
2 | type | Throughput delays -]
R ACAS throughput i 4
30.000- - - = - - -
AICE throughput delay » 4]
27,500~
BriB #18 throughput b [
25.000- - - - -
SR BrCB &48 throughput o [
e Comm [ throughput delay [
17.500-] = L} = = o Comm 4 throughput delay 1 [
15.000— Cornm C throughput delay 1 b4
12500~ [
10,000 M
7.500- B . e -
5.000-
Cursor
2.500-
J #e® & Boe o 8 a kow o a s st n o oa
0.000 1 ] ] I I ] ] ] I I i
00 100 200 0.0 40.0 s0.0 500 700 200 300 100.0
|| ERERE] g’T sl =
.
e PO
Tabular result |Pop. [PopNZ [Total  [Mean [STD  [Meanbz [STONZ [Max  [Min  [Minng [cursor ||
Code Chng thraughput ||0 7 7 i 7 7 7 7 7 7 Ty,
ACAS throughput =0 [0 28963 0965 (0455 [0965 (0455|1233 0640 |0.640 \—I_
AICE throughput delay [[S4 (54  |87.502 [1.626 3062 |1628 |3062 |18464 [0352 |03S2 Ems
ErCE A18 throughput |57 |57 28331 [0.497 [0085 [0457 [0oes |o77z [0=sz Jossz
BrCE A48 throughput |[6 B 17806 [2.968 |2817 |2968 |z817 |7187 |0&66 |0.866
Comnm D throughput de |76 |76 [468.384[6.165 [10.471 6163 [10.471 [s0502 [0z38 Josze Delay(ses] [1.178
Comnm & throughput de[[40 [40 [20285 [0.507 [o.100 Joso7 [oio0 |07z [ozss osss
Comm C throughput de |68 |68 [33.525 [0.498 [009z [oasz [omsz |ovsz [ozer Joser
[

2. This diagram shows the data link delays as defined above , split into 4 sets of graphs
( Throughput delays, Processing delays, Delivery delays and duration delays)

The user can select 1 out of these four sets . This can be done by using the menu in the
control bar:

type Throughput delays VI
 Throughput delays
Processing delays
Delivery delays
Duration delays

The X axis is always a fractional scan number.

3. The Y scale of the graph can be switched between a delay or a leap. The delay is
expressed in seconds and a leap is expressed in degrees.

Delay[sec] ], =0l
0.800-— J Delay[zec]
Leap[degrees]

I
_|

. The viewer has a number of buttons to call special functions:
Call The help window
Printout the tabular result
Printout the graph
Printout the contents of the graph as a table
Call the histogram function

Call The online reference ( pdf files)

EEEEREE

Close the window

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:
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0800 B ACAS throughput » [
0.750 AICB throughput delay b (1
p— ErCE A18 throughput 5 [

BrCE A43 throughput o [
@D s Comm D throughput delay b (1|
o
0,600 g ° a ° 5 Comm A throughput delay s []
p— g ® . - 5 o o Comnm © throughput delay o (]
0500 ° u«riar . E
d °
s, § o =]
o @ . @
0450
2 g o @
| a a ] 3
0400 ]
@ °
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IREEE PR
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6. The general results of the delays are shown in the tabular display under the graph:

Tabular result |Fop.  |FopME |Total Mean ST MeanMZ |STDNZ  |Max HMin FinMNZ
Code Chng throughput (|0 ! ! ! ! ! ! ! ! £
ACAS throughput 0 0 23963 |0.965 (0155 (0965 (0455 |1.233 |0.640 |0.640
AICE throughput delay (|54 54 87902 |1.628 (3082 ([1.628 (2082 |12464 |03I52 |0.352
BrCE A15 throughput (|57 57 23331 |0497 (0085 (0437 (0085|0772 |0.352 |0.352
ErCE 445 throughput (& & 17806 |2.968 (2817 (2968 (2817 |7.187 |0.866 |0.266
Cornm D throughput de |[7& TE 4622846 162 (10471 |6163 (10471 |30.502 |0.322 (0338
Cornm & throughput de(|40 40 20285 |0507 (0100 (0507 (0400 0772 |0.3222 |0.3222
Cornm C throughput de (|62 &2 ET529 |0493 (0092 (049 (0092 |0.732 |0.347 |0.247

7. If the user clicks the button, the table is printed.

8. If the user wishes to print the graph, he has to click the button .

9. Use the tabular output to create a table from the graph data:

10. The data can also be passed to a histogram function by clicking the M button.

11. The cursor can be used to query on specific points in the graph.
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5.3.4 Data Link Failure Analysis

The PTE P2B2 data-link performance analysis  separately counts the number of the
following types of data-link exchanges which were failed

e a) announcement of a Mode A code change without any change in the Mode A code
reported in an ASTERIX Cat 048 target report for that target during the N1 (user
selectable value) scans following the announcement

e pb) announcement of an ACAS RA without any output through an ASTERIX Cat 048
message for that target during the N2 (user selectable value) scans following the
announcement

e ¢) announcement of an AICB without any output through an ASTERIX Cat 018 message
for that target during the N2 (user selectable value) scans following the announcement

e d) announcement of a broadcast Comm-B without any output through an ASTERIX Cat
018 message for that target during the N2 (user selectable value) scans following the
announcement

e ¢) announcement of a Comm-D without any output through an ASTERIX Cat 018
message for that target during the N4 (user selectable value) scans following the
announcement

o f) invalid sequence of multi-segment Comm-A interrogations

e g) transmission of a COMM-C reservation by the station without transmission of the
close-out acknowledgement or technical acknowledge ( Defined by user) reply provided
by the transponder by PTE

1. The data link failure result can be viewed by clicking the “Data link Failure”

Data Link Failure bUttOﬂ

Following window will appear:

O=——————————ResultViewerni————————— H H
‘ type [ Failures/target - @
_ y soale Made 4 change failure b b
b ACAS Ré failure b [
° AICE failure IZ
2o Broadeast Comm B failure b [F
Comm [ failure b (4]
& Cornr 4 invalid sequence n [
Comrn & failure i A
15+ sum b (4
a =]
10| E
-
5- = a
a
sar nEIEIE l. Ll
-, = = = = = = =
oo 100 200 300 40.0 500 &0.0 To.0 800 200 1000 110.0 1200
I ) AT
I F ] E3eeEl
Tabular result |Pop Pop NZ [ Total Mean STD MeanlNZ |STONZ  |Max Min MinkE 'W‘E

Mode A change failire [0 |0 / / ’ / ’ / / /

ACAS RA failure 32 2 2000 |0.06Z |0242 (1000 [0000 |1.000 (0000 (1.000
AICE failure EIE 26.000 [0.812 |2.457 |6.500 (0500 [7.000 [0.000 |6.000 § address

Broadoast Comm B faill32 |4 10.000 [0.312 [0.845 [2500 [0S00 [3.000 |0.000 (2000 $ address £ Run
Comm [ failure EINE 44.000 [1.375 [5.254 [14.667 (3578 [29.000 [0.000 [4.000 A
Comm A invalid sequer|| 32 |2 5000 0156 |061@ |2500 |0S00 |3.000 0000 |2.000 SFaires[0 |
Comnm C failure Er E3 4000 0123|0415 (1333 (0471 2.000 |0.000 (1.000
Sum 32 17 91.000 |2.844 |3.333 (5353 6333 |28.000 |0.000 (1.000
[@

2. This diagram shows the data link failure for Mode A code Change, ACAS RA , AICB,
Broadcast CommB, Comm D, Comm A, Comm C and the sum of all the above.

3. The user can show the failures per target, by using the menu in the control bar.
The X axis can contain one of 4 different values. ( S address, Target ID, combination of S
address or target ID and Run nr).
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Use the X scale menu to select one:

¥ scale

S address
J § address
Target ID
5 address fRun nr
Target ID/Run nr

In case S address or S address/Run nr is selected, you can modify the X scale format into
hex representation by using the graph’s pallet:

Wz x4y Precision

Mapping Mode }
TP

»

&) E @ ) e ]

Tabular resu|
Comm B I
Comm & ElG
Cornm C1 32 |7
Comm C2 32 |7
4. T

Decimal
Scientific

Engineering

Binary
Octal

+ Hexadecimal
Relative Time
Absolute Time

Close the window

Call The help window

Printout the graph

Printout the tabular result

Call the histogram function

Call The online reference ( pdf files)

Printout the contents of the graph as a table

he viewer has a number of buttons to call special functions:

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:
[ fromres s

Made & change Tailure

=1
T

T rsor

o
W | B
g ve] | ]

—
20,

i}

'
90.0

T
100.0

" seale

Broadeast Comm B Tailure

Comm & invalid sequence

T
1100 1200

ACAS RA failure
AICE failure

Cornm D failure

Cornm C failure

Surn

HEEORKOOOOO0OO

6. The general results of the delays are shown in the tabular display under the graph:

Tabular result |Fop. [FopMNE |Total Mean 57D MeanNZ |STDNZE  |Max Min MinMZ
Mode & change failure |(0 o ! £ ! ! ! F ! !
ACAS RA failure Iz 2 2000 |00sz (0242 (1.000 (0000 |1.000 (0000 (1.000
AICE failure Iz 4 26000 |08212 (2457 (6500 (0500 |7.000 |0000 (&.000
Eroadeast Cornmn B fail| 32 4 10,000 (0212|0845 (2500 0500 (3.000 |0.000 |2.000
Cornrm [ failure 32 z 44.000 (1375 |5.254 |[14.667 |25T8 |(28.000 (0.000 (4.000
Cornm & invalid sequer|(32 z 5000 (0456 (0618 (2500 |0S00 (3.000 (0.000 (2.000
Cornm C failure 32 z 4000 (0425 |05 |1.33F [0471 (2000 (0.000 (1.000
Sum 32 17 91.000 (2844 |53233 |5353 |6323F  (28.000 (0.000 (1.000

7. If the user clicks the button, the table is printed.
8. If the user wishes to print the graph, he has to click the button .
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9. Use the tabular output to create a table from the graph data:
10. The data can also be passed to a histogram function by clicking the M button.

11. The cursor can be used to query on specific points in the graph.

5.3.5 Data Link “Probability of Successful Comm-B Delivery Through
Cat 048” - Analysis

The PTE P2B2 data-link performance analysis calculates (from the ASTERIX Cat 048
message) individually for each target the probability of successful Comm-B delivery
through Cat 048. This probability is defined as the ratio of the number of ASTERIX Cat
048 messages containing the user selected BDS in the "Mode S MB data" data item of Cat
048 compared to number of beam dwells during which the MB field was requested . This
number shall be calculated as follows:

(tend - tstart)/ TGICB

Tend is the time of the last TRD of that target and tstart is the minimum of the time of

the first TRD of that target containing an interrogation requesting that BDS and the
time of the first cat 048 for that target supplemented by a user defined maximum delay.
This delay is determined from a user input number of scans (Max acquisition scans GICB)
recalculated towards time using calculated rotation speed.

TgicB is the ordered periodicity of Comm-B BDS extraction (input by the user). The

parameters is only calculated for targets with at least 1 GICB extraction found for that
track.

This parameter can also be calculated seperately for large datasets starting from the S48
datafile. In that case, no linking is required. No Graphs are presented eigher.

1. The data link Pd CommB result can be viewed by clicking the “Pd CommB” "&mme
button.
Following window will appear:

O=—————————ResultVieweni———————— HH
DEEOLE o ——
Pd (%) |y scale Pd GICE BDS =40 b4
B o w P4 GICE BDS =50 p B4
9000~ P GICE BDS =60 p B4
2000 Pd GICE BDS %70 b []
7000 O
£0.00 |
=]
50,00 so == o0 o oo o o o
40,00 =]
30.00-| b =]
20,00
cee
10,00
o UD?\ 1 I 1 I 1 I 1 1 I 1 I 1
o 10 20 30 40 50 0 ko] 30 30 100 110 120
I 25)) QR % seal S add
soale address -
R ] FUT S
Tabular result |Pop. |PopMZ [Total |Mesn |[STD  [MeanWz [STONZ [Max  [Min  |MinkZ [orsor | WIE]E
Fd GICE EDS x40 2 sz |2928.12]31.504 [22473 [51.504 [22.479 [100.00c[31 250 [31 250 TOIE 505 a0
Fd GICE EDS x50 zz |52 |292291|31 341 22327 |91.341 |22.327 |100.000]32 292 [32.292
P GICE BDS %60 ElE 1469 96]45.926 [11.065 [45.92¢ [11.065 [50.543 [16.667 [16 667 § address
Fd GICE BDS +70 0 o / / / / / / / / % address / Run
P ( ) [100.00
=
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2. This diagram shows the Pd ( in %) of successful Comm B delivery per target and per
BDS register. Non extracted BDSes are not taken into account.

3. The user sees the Pds per target and per BDS in a different colour.

The X axis can contain one of 4 different values. ( S address, Target ID, combination of S
address or target ID and Run nr).

Use the X scale menu to select one:

S address
J § address
Target ID
5 address fRun nr
Target ID/Run nr

In case S address or S address/Run nr is selected, you can modify the X scale format into
hex representation by using the graph’s pallet:
1 F= 0 Decimal

¥z xey  Precision P | Scientific
Mapping Mode » | Engineering
Tabular resul e Binary
Comm B 32 |16 Octal
Comim & z2 4 + Hexadecimal
Comm C1 2 |7 Relative Time
Absolute Time

¥ scale

Comm C2 32 |7

I
_|

. The viewer has a number of buttons to call special functions:
Call The help window
Printout the tabular result
Printout the graph
Printout the contents of the graph as a table
Call the histogram function

Call The online reference ( pdf files)

&) B E = e E (]

Close the window

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:

oz L Pd GICB BDS x50 p ]
90.00 P4 GICB BDS =60 b ]
0,00 Fd GICE EDS x70 5 []
70,00 a
60,00 o

’ ]
50.00- O
40.00- [
20,00 = =]
20,00
10.00-
0'OO_I I I 1 1 [ 1 1 1 I 1 1 I
] 10 20 30 40 50 80 70 &0 30 1m0 1o 1z
I 1) B

6. The general results of the delays are shown in the tabular display under the graph:
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Tabular result |Fop.  |FopME |Total Mean ST MeanMZ |STDNZ  |Max HMin FinMNZ

Pd GICE BDS x40 2 2 2922.12|91.504 |22.479 |91.504 |22.479 |100.00C)21.250 |21.250
Pd GICE BDS =50 2 z2 2922 91|91 241 |22.327 |91 341 |22.227 |100000C)22.292 |22.292
Fd GICE BDS xE0 2 2 1469 96|45 926 |11.063 45926 |11.063 |50.549 16667 |16 667
Pd GICE BDS =70 o u} ! ! ! ! ! ! ! !

7. If the user clicks the button, the table is printed.

8. If the user wishes to print the graph, he has to click the button .

9. Use the tabular output to create a table from the graph data:

10. The data can also be passed to a histogram function by clicking the M button.

11. The cursor can be used to query on specific points in the graph.

5.3.5.2. “Probability of Successful Comm-B Delivery Through Cat 048” - Analysis on
large datasets

When using large datasets, such as the Model B sets of 250 Runs, it is prefarable to split
the dataset in a sectors only set and a background set. For analysing the background data,
following tool can be used.

1. Load the tool from the toolbox:

el Analysis O=—————-——————"Pd CommB AnalyserNi=—"———H
Lz e
-
rventory
S B[EOE @
Tabular Fd 2 o
30 Pd RESULT_DATA Folder { S43 data) Parameters Info
Fd GICE Todic
i i i EDS Feriodicity

Tirme Merger&Linker P2B2 [Macintash &Y 1CAMP AIGN-54 . = —a=0
Fd & Accuracy Caleulation TEST :RESULTS : Qal o “4a0 | B0S [T | soan] S R
Datalink nalyser P2EZ 4 |MODEL-B1 _B ACKGR_ONLY : = I a—

n model-b1 _backgr _only 548 * .50 | eps %[y [scan]

o T T * GICEs (2450335
Al s
Data Import /Expart rx[g0 | BDS {1 [szan]
Interrogation-Reply Wiewer Progress ﬂ
S File Yiewer Flease select a RESULT folder containing Zl|| 3x[fo |BDS $[1 | [scan]
Data Display for Datalink PZB2 S48 data
-
Max acquisition scans GICE v (20 |[scans]

Cluster Stability Analyser L ' |
Tirne Merger&Linker PS5
Data Display for Cluster PS

2. Select the RESULT folder containing the S48 file. A folder dialog will appear.

3. Enter the Analysis Parameters ( For details see above)

4. Start the analysis using the start button. B
The progress bar will show the loading and processing of the data. After analysis, the
results are shown in the following window:

The window contains a list of all targets found in the file, with the calculated Pd of
correct Comm B. See above for definition.
The first lines in the table show the average values of the Pd for each BDS register.

The second line shows the average values , excluding all targets with no extraction at
all. ( Zero Pd).
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5]
e EEEREEE ER

Pd of CommB for "model-b1_backgr_only.48"

5.3.6 Data Link Comm C and D Segment Retransmission Analysis

The PTE P2B2 data-link performance analysis separately calculates individually for
Comm-C and Comm-D exchanges, the number of segment re-transmissions.
1. The data link Comm C/D segment retransmission result can be viewed by clicking the

“Comm C/D reTx” = /0™ @ button.
Following window will appear:
]

Result Viewervi B
‘ type [___Comm C&D Re-int Rate/Exchange ¥
*s ¥ ]y scate Gorari G Re Int Rate b 4]
20-
Connm D Re Int Rate » 14
15 : ’ &
O
O
10-
. . . o
o ]
=, . o Gueser (]
2 o a @
. LS E
A . . . . . . .
4
. . .
5
. . . .
L T T T T T T T T T T T T T T |
D 5 10 15 20 25 3 35 40 45 S0 S5 60 5 70 75 80 85 90 95 100
PR ey
I
Tabular result |Fap. [FopHZ [Total |Mean [STD  |MeanMZ [STONZ [Max  [Min  [Minkz Cursor W]
Comm G FRe WRate |36 |5 [185.000[5.088 [5474 5085 |5474 [17.000 [1.000 |1.000
CommDFRe intRate |79 |23 |-20.000[-0.25% [3.341 |-0.270 [7.267 |16.000 |-8.000 -8.000
soawfre |
# seqments [2 |
[@

2. This diagram shows the number of retransmitted segments per Comm C or Comm D
transaction.
The number of retransmitted Comm C segments is defined as the difference between the
number of real send Comm C segments and the number of segments of the packet.
The number of retransmitted Comm D segments is defined as the difference between the
number of announced segments and the number of real extracted segments.
3. The user can select the segment retransmission versus target or scan number.
type [ Comm C2D Re-Int Rate/Exchange _ ¥|

+ Comm C&D Re—Int Rate FExchange
In case the user selects Rate per target, the X axis can contain one of 2 different values. ( S
address or Target ID.)
Use the X scale menu to select one:

W osoale 5 address VI
Target ID
In case S address is selected, you can modify the X scale format into hex representation
by using the graph’s pallet:
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IENEED  fo Decimal
23| 2uyl  Precision » | Scientific

Mapping Mode P | Engineering
Tabular resul 2] Binary
Comm B 32 16 Octal

Comm 4 G + Hexadecimal
Comm C1 72 7 Relative Time
Absalute Time

Comm C2 2 |7

~
_|

. The viewer has a number of buttons to call special functions:
Call The help window
Printout the tabular result
Printout the graph
Printout the contents of the graph as a table
Call the histogram function

Call The online reference ( pdf files)

b E R EE

Close the window

5. The user can also enable or disable one of the graphs by using the check boxes near the
graphs legends. This improves the readability of the curves:

v scale Pd GICB EDS =<0 b [
1o0.00 = P GICE BDS x50 p (]
90.00-] Pd GICE EDS %60 b ]
20,00 Pd GICE BDS =70 b ]
70.00- a
60.00- g
50.00- O
40,00 )
2000 o b
2000~
10.00-]
0'UU_I I I 1 1 I 1 1 1 I 1 1 I
o 10 20 ED] 40 s0 &0 0 &0 0 100 110 1z0
i ) B
g el am) | ¥ sele

6. The general results of the delays are shown in the tabular display under the graph:

Tabular result [Fop.  [PopNE |Total Mean STD MeanME |STDNZ  (Max Min MinMZ
Comm C e Int Rate kL] 36 182.000(3.023 |5.474 (3083 (D474 [17.000 (1,000 |1.000
Comm [ Re Int Rate 73 23 -20.000|-0.252 (3941 |-0.870 |7.267 |16.000 |-2.000 [-5.000

7. If the user clicks the button, the table is printed.

8. If the user wishes to print the graph, he has to click the . button .

9. Use the tabular output to create a table from the graph data:

10. The data can also be passed to a histogram function by clicking the m button.

11. The cursor can be used to query on specific points in the graph.
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5.3.7 Data Link Model B compliance Analysis

The PTE-P2B2 Data link model B compliance status calculation calculates for a whole
scenario (without any filter applied) the following percentages of success of the data
link exchanges performed during the scenario run: The data link model B compliance
status shall be equal to the percentage of successful run within a complete scenario.

¢ GICB (BDS >= 4,0)

e Comm-C

e Comm-D

e Global (GICB + Comm-C + Comm-D) ( = model B compliance status)

A run shall be declared successful if :

e all the data link transactions (Comm. C and Comm. D) are successful.

e All GICB extractions has been successful
The PTE-P2B2 tool declares GICB extraction successful for the run if the number of
extracted GICB (started and completed in 1 beam) during the run times the number of
targets (in the peak(s) and in the background) times the number of scans of the run is
above or equal to the user defined percentage (default 100). Because the targets are not
moving there is always exactly one rendezvous (beam/target) per scan.

The PTE-P2B2 tool declares a Comm-C successful if started (reservation) and completed
(close-out) in less than a wuser defined number of beams N3 (1..20,1).
completed(reservation to close-out) in less than the maximum duration N3 (1..20,1). (in
scan numbers, default 1) specified by the user;

The PTE-P2B2 tool declares a Comm-D successful if completed(reservation to close-out)
in less than the maximum duration N4 (1..20,1). (in scan numbers, default 1) specified by
the user; started (announced) and completed (close-out) in less than a user defined number
of beam dwells N4 (1..20,1).

1. The data link Model B compliance result can be viewed by clicking the “Model B
compliance” et 5 ot (2] e,

Following window will appear:

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02

= E= izt dadmentes__Yolume4




RASS-S User Manual Chapter I1X : Data Link Analysis - 1X.47 -

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02

| Result Viewer.vi
‘ type | Model B compliancy fTarget |
&0 greemesgapmegsengeee #GICE exchngs p b
= . " . # GICE err- b [
50-| . . .
. = 06 ornds b ]
45| . .
. .. CC exchngs o [
m’w L] SHHIpeestppptastctggee » - . *ocerr.nld
= # O omds [
S ® £ exchngs b b
25 cor #cp ser. | (4
20! i = MadB compl. b [
15+ B . ®0®
107 ®e s o
5-| e o
i, h Y e .n LY Frary A 'y
0 I I I I ] [l ] 1
400000 400010 400020 400030 400040 400050 400060 400070
T R T
- woe [ Swiaren )
W] gl il x|
Tabutar resutt [Pep. [Pop 2 [Total [iean  [sT0  [Meantiz[sTonz [rtax  [oin  [innz [ Suceell| [cursar |(m][-< ][]
#GICE comds 416 [+16  [7904.00[15.000 [oooo [19.000 Jooon [19.000 [12000 [19.000 fasio e ——
#GICE exchngs 416 [416  [19426.0[46.702 (3394 [46.702 [3394 |57 .000 [57.000 |37 000
# GICE err 416 |52 [zs2000fo7ee (3242 [5355 [6792 [19.000 [oooo [1.000 § address [419430%
# 0 emds 416 a4 s4000 [0.15¢4 [0361 [1oo0 [oooo [rooo Joooo [10o0 [s5.09 $ address /Run
# [ exchngs 416 |44 44000 (0106 [0308 [1oo0 [oooo [1000 [pooo 1000 400001 D
#CC err 416 |20 [20000 [o0ee Joz14 [1000 foooo 1000 [oooo {1000 # exchanges
# CD crnds 416 |54 [64000 [0.154 (0361 [1000 [oooo [1o000 [oooo [1o00 [s7zs
# CD exchngs 416 |5z [57.000 [0.127 (0333 [1o000 [oooo (1000 [oooo (1000
#CD err. 416 |11 11000 [0.02¢ [o4é0 [1000 |oooo [1oo0 [0ooo [1ooo
1odB compl 3
=

2. This diagram shows 9 different graphs; The contents of the 9 graphs depends on the
selected Model B logic ( see above) and the “Type” selector. The later selects whether
the data is shown per target or per run. In case Target is selected, one point in the graph
is the sum of all counters for that S address or target in one run. In case run in selected, all
counters are added per run for all targets in the run.

Logic 1:

a) # GICB commands: The number of beam dwells ( per target or run) that contain one or
more GICB extractions.

b) # GICB extractions: The total real number of GICB extractions performed by the radar(
per target or run)

c) # GICB errors: The number of beam dwells where the number of real extracted GICBs is
less than the number of requested GICB extractions ( from the Model B definitions).

d) # Comm C commands: The number of requested Comm C events ( per target or run) by
the Model B scenario

e) # Comm C exchanges: The real number of Comm C exchanges performed by the radar

f) # Comm C errors: The number of Comm C events that were requested but not completed
within the time limits of the analysis.

g) # Comm D commands: The number of requested Comm D events ( per target or run) by
the Model B scenario

h) # Comm D exchanges: The real number of Comm D exchanges performed by the radar

i) # Comm D errors: The number of Comm D events that were requested but not completed
within the time limits of the analysis.

In logic 2, only the first three curves get a new meaning:

a) # GICB commands: The number of requested GICB extractions by the Model B scenario.
b) # GICB extractions: The total real number of GICB extractions performed by the radar(
per target or run)

c) # GICB errors: The number of requested GICB extractions from the Model B scenario
that were not executed by the radar.

3. The user can select to show the data versus target or Run nr.
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type Model B compliancy f Target VI
Model B compliancy /Run
In case the user selects /Target, the X axis can contain one of 4 different values.
( S address, Target ID, combination of S address or target ID and Run nr).
Use the X scale menu to select one:

¥ seale

S address
J 5 address
Target ID
5 address fRun nr
Target ID/Run nr

In case S address or S address/Run nr is selected, you can modify the X scale format into

hex representation by using the graph’s pallet:
IIEIW 0 Decimal

W2 x4y Precision P | Scientific
Mapping Mode » i ing
Tabular resul 0P Binary
Comm B 2 [ie Octal
Comm 4 G + Hexadecimal
Comm C1 3z |7 Relative Time
Comm C2 2 |7 Absolute Time

In case the user selects Run, all counters are added per run and shown as one counter:

O=————————————— R ResultViewerniele——————— g
‘ type [ Model B compliancy /Run -
* exchanges ¥ |y scale #GICE comds f: [
2600 #GICE exchngs » B4
2400~ . . . . . . .
oo # GICE err b [
20004 # 0 erndz b [
o * CC exchngs o [w]
el *Ceerr.p
e # 0 omds o [
1200 Curser * €D exehings o oA
1000~ o @ o 4 @ o B #coerr. 4
00| ModB compl. | Bl
500-|
400-|
200-|
o . : ; i i . i
1 2 E 4 5 3 7 8
11 22) R
BT Kscale
Tabular result [Fop. [PopMZ [Total [Mean  [sT0 [Meanniz [sTOMZ [Max [Min Mz [ Sucee] @
#GICE comds B G 7904 00[sa8.000[0.000 [e9e.00co.000  [e8s 000968 0ofees oodo.0n
#GICE exchngs 5 o 19428 0|2428 50(21 260 [2428 50021 260 |2447 ocl2z77 002377 od
# GICE err. E B 272.000[41.500 [21.260 [41.500 [21.260 |93.000 [2%.000 [23 000 Run ™
#CC emds El s c4.000 [8.000 [0000 |soo0 |oooo [sooo |eooo [eooo [1zso S address / Run
# LT exchngs B 8 42000 [5.500 1118 [sso0 [1.18 [eooo 4000 (4000 45 b ]
#CC err. B 7 20000 [es00 (1118|2857 [oezs (4000 [oooo [2o00 # exchanges 388
#CD omds B 8 4000 [s.000 o000 [eooo foooo |eooo [sooo [eooo [12s0
# CD exchngs B 8 szo00 [6.625 0857 |5625 (0857 [goo0 [soo0 [S.o00
#CD err. B 7 11000 1275 |oes7 1571 |o7zs [zoo0 |oooo 1000
odB compl o o / / / / / / / / 0.00

[

4. The general results of the Model B compliance are shown in the tabular display under
the graph. In order to provide you with the correct values of Model B compliance,
according to the definitions of PTE P2B2, you must put the “Type” selector in “Model B
compliance per Run”. This will provide you with the following table, showing the
Model B compliance status.

Tabular result |Fop.  |FopME |Total Mean ST MeanMZ |STDNZ  |Max HMin MinMZ | Succe

#GICE comds 2 = T904.00/922.000/0.000 |922.00C)0.000  |922 000|922 000922 .00C) 100.00
#GICE exchngs 2 = 19422 0| 2428 50| 21 260 | 2428 50121 260 | 2447 0C) 2277 .00 2Z77.0C

# GICE err. 2 = ZZ2.000/41.500 | 212600 |41.500 |21 260 |9E.000 |Z2.000 |2Z.000

# 00 omids 8 = &4.000 |5.000 0000 |8.000 0000 |3.000 |3.000 |2000 |1230
# CC exchngs 2 = 44.000 |5.500 1112 |5.500 |1.112 |2.000 |4.000 |4.000

00 err. 2 T 20000 2500 |1.412 22857 |0629 |4.000 |0.000 |2.000

#CD ornds 2 = £4.000 |2.000 0000 |2.000 |0.000 (2000 (2000 (2000 (1250
# CD exchngs 8 = 53.000 6623|0857 |6.625 0837 |S.000 |3.000 |3.000

#CDerr. g T 11.000 1373 |0.8%97 |[1.571 |0.728 |3.000 |0.000 |1.000

ModE cornpl. 2 1 100.000112.500 |22.072 [100.00C)0.000 | 100.00C)0.000  |100.00C/12.50

The Model B compliance status is determined individual for GICB, Comm C and CommD
and as a general figure the AND function of the three.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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An alternative look at the matter can be provided if you put the graph in the other
mode: ( Model B / Target).

Tabular result [Pop.  |PopME |Total Mean ST MeanMZ |STOHE  |Max Min MinME % Succe
#GICE cornds 416|416 T904.00/19.000 |0.000 |19.000 (0.000 |19.000 (19000 (19.000 |94.47
#GICE exchngs 416 416 194228 0/46 702 |9.294 |46.702 |9.294 (S7.000 |Z7.000 (37.000
# GICE err. 416 |62 ITZO00/0.798  |3.242 |S3TT [6.7P2  |19.000 (0.000 (1.000
# LT ennds He &4 64000 |0.154 |032&1 1000 (0000 |1.000 (0.000 (1.000 |9519
# CC exchngs 416 44 44.000 (0106 |0302 (1000 (0000 (1.000 (0000 |1.000
# LT err. 416 |20 20000 |0.048 0214 |1.000 (0.000 |1.000 (0.000 (1.000
# LD omds 416 &4 &4.000 (0134 031 (1000 0000 (1.000 (0000 (1.000 (9736
# D exchngs 416 |53 53000 |0127 |0.333 |1.000 (0.000 |1.000 (0.000 (1.000
D oerr. He |11 11.000 |0026 |04&0 (1.000 |0.000 (1.000 [0.000 |1.000
ModB cornpl. ar.oz

In this case the the compliance is not determined per Run ( as in the specifications) but
per Target.

(6]
—

. The viewer has a number of buttons to call special functions:
Call The help window
Printout the tabular result
Printout the graph
Printout the contents of the graph as a table
Call the histogram function

Call The online reference ( pdf files)

&) B E ) E

Close the window

6. The user can also enable or disable one of the graphs by using the check boxes near the

graphs legends. This improves the readability of the curves:

HGICE comnds

——— #BICB exchngs
56~ e e e o o . e o o .
. GICE err

# CC omds

# CL exchngs
#CCerr

* CD omds
e # CD exiohngs

*CDerr

000000 O0ORO

ModB compl

rsor .
.o ——— .
+ 2 2 rmeminw o D)

0 25 S0 7S5 {00 125 150 175 200 225 250 275 300 325 IS0 7S 400 425

i

7. If the user clicks the button, the table is printed.

8. If the user wishes to print the graph, he has to click the button .

9. Use the tabular output to create a table from the graph data:

10. The data can also be passed to a histogram function by clicking the M button.

11. The cursor can be used to query on specific points in the graph.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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5.3.8 Data Link Roll Call Re-interrogation Rate Calculation

5.3.8.1. General

In the context of POEMS evaluation the Mode S detection performance of the POEMS
ground stations will be measured by means of the performance parameter ‘Probability of
Detection’. However to minimise the RF pollution, this probability of detection shall be
achieved by minimising the number of Roll Call interrogations, while extracting from
the aircraft all the requested information.

The performance parameter that indicates how well the radar succeeded in minimising
this number of roll call interrogations is the roll call re-interrogation rate.

The radar can perform more interrogations than expected because of the following
reasons:

- the reply was received to early in the beam, where the accuracy is not sufficient

- the interrogation was sent before the beam was eliciting the target

- no reply was sent by the transponder

- the reply could not be successfully decoded due to garbling by fruit

The Roll Call Interrogation Rate data is evaluated using the PTE P2B2 Data Analyser
tool and the result data is included in the TRD data. The results can only be viewed in
the Data Display tool.

5.3.8.2. Definition
The Roll Call re-interrogation rate RR is defined as the ratio between the number of Roll

Call interrogations actually performed Ni and the number of expected Roll Call
interrogations Nei.

5.3.8.3. TRD data structure

The analysis starts from the TRD data structure as defined in P2B2. The TRD data
structure consists of all target reports and the links to the corresponding interrogations.
Each TRD record contains one Mode S target report, and all the links to the roll call
interrogations corresponding to that target in that beam dwell (scan).

The P2B2 software allows parametric filtering and display of all the parameters
defined. The re-interrogation rate analysis will add a number of fields to this data
structure. These fields can be used in the parametric filter and display.

5.3.8.4. Assumptions

The tool will be used in the context of CEVAP evaluation. Because the evaluation is
restricted to Elementary and Enhanced Surveillance, a very complex tool can be avoided
by making a number of assumptions:

= The calculation is only based on surveillance interrogations: UF4, UF5, including GICB
extractions

= The TRD records that contain links to AICB, broadcast Comm-B, Comm-A, Comm-C
and Comm-D interrogations are flagged, so they can be excluded from the automatic

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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overall calculations and be investigated separately.
The exclusion of these data link transactions will not have a large impact on the CEVAP
evaluations and when they appear they will be known.

5.3.8.5.Results

In the method described, for each individual target report the following figures will be
calculated. The figures can be visualised individually or as a whole using the data
display tool ( see §6.0):

« The number of performed roll call re-interrogations Ni
=The number of expected roll-call interrogations Nei
AN = N] _NEI

= The difference between performed and expected:

These calculations will form the basis for the following output of results:

2N,
Ry = =1
. . 2Ny,
< The overall roll call re-interrogation rate:

< The roll call re-interrogation rate for a selected set of target reports (parametric
filtering)

= The roll call re-interrogation rate per scan, which will consist of a graph with on
the horizontal axis the scan number and on the vertical the re-interrogation rate

< The roll call re-interrogation rate per range window, as a sliding window result
(window size and step size are user defined). The result will consist of a graph with
on the horizontal axis the range and on the vertical axis the re-interrogation rate

e The display of all target reports in the inventory display, the targets with

AN >0 will be displayed in a different color. This will allow investigation when
re-interrogation happens, because the target reports can not only be display on a
polar display, but ‘any to any’, e.g. heading against range.

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02
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6.0. Data Display tool

These paragraphs will explain you how to use the P2B2 Data Display tool. This tool
allows the visualisation of the results of the Data Linker/Data Link Analyser. The
Data Display tool has the same look and feel as the Inventory tool. Therefore, users that
are familiar with the Inventory tool will have no difficulties in using the Data display
tool.

Please be advised that an improved version of this tool exists, named the PTE P5 Data
Display. This tool has the same performance , but adds multi radar displays and SCF
analysis results. Please consult chapter X of this volume for details on this tool.

The Data display tool uses a TRD data set as the source of information. A TRD Data set
is the result of the Data Linker or/and the Data Link Analyser tool. For more
information about these tools, please consult Volume 4, chapter IX, paragraph 2 and 3.
The TRD Data set can be found in the LINKED _DATA folder of the selected campaign
folder.

O =0 FEPB2IESTING = EI B
13 items, 6.44GE available
b G (rssk [=]
B G Data
b ExPoRTS

b G INTERROGATIONS
H b G LINKED_DATA

L
Data T [y Efj NETWORK
Linker Data b [ PREFS
b G Por

I» (5§ RECORDINGS

mventary

Statistics b Ei REROR]

Tabular Pd b G rESULTS

3D Pd Data b Cf SCENARID

Time Merger&Linker P2EZ qujlay [+ [fi ¥IDED -
Pd & hccuracy Caloulation -
Datalink &nalyser P2ZEZ 4 |l | M|z

Pd of Cornrn B Analysis (P2ZE)

Data Import AExpart

Interrogation-Reply Viewer TRD
5 File Yiewer Data
Data Display for Datalink P2B2

Cluster Stability #nalyser
Time Merger&Linker PS
Crata Dizplay for Cluster PS

6.1. Using the Data Display tool

RUM4 Ch IX Data Link Analysis v4.4.0 06-03-02

1. Load the Data Display tool from the RASS-S toolbox.

Inventory
Statistics
Tabular Fd
30 Pd

Time Mergerdlinker P2E2
Pd & Accuracy Calculation
Datalink Anslyser P2E2

Pd of Corm B Analysis (P2ZE)

Data Import /Export
Interrogation-Reply Yiswer

S File Yiewer

Data Display for Datalink P2B2

Cluster Stability Analyser
Time Merger&Linker PS5
Data Display for Cluster PS5

The following window will appear on the screen.
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O =—————nDataDisplay~i

2] Ry e e RIE) R

TR Slant ¥ [l ] [ TRD Slant ¥ [Nr] = fUTRD Slant % [N ) - |7
0-

i
-1 o
[BsckGround TRD: Slant % [Nm ][] | °

ﬂﬂm m LDNoMath'@ lDNoMathﬁl |:|NnM.am'mJ

In the Data Display tool user interface we can distinguish several functional blocks.
First there is the top row buttons to operate the tool. Some of these buttons can be greyed
out at startup of the tool.

ol

I Toggle “Help” window On/Off

I Load TRD data from disk

I Save TRD sub set to disk

I Filter TRD data (dynamic layers only)
I Start dynamic layer

I Pause dynamic layer

I Stop dynamic layer

I Step backward in dynamic layer

I Step forward in dynamic layer

I Show preferences window

D% EEEE R RS E]

I Print current display

Multi Level Linking
i. Tabular TRD Data View/Export

=
Histogram Display

@ Third View Display

@. Data Link Status Display
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| Counting Function

@. Stop the Data Display tool

Most of the left side is occupied by the geographical display. At the right side we can
find the legend, manual Designation Flag and the Target Information.

~ Legend
BackiGr.
ap L e
Layer 1 hOpHg0o
Lawer 2
TRE: Slant ¥ [Nm] TRD Slant ¥ [MNrn] = f(TRD Slant ¥ [Mrm]) - |7 Layer 3
200-
275 Layer 4
Eely Layer 5
225-
200- Layer &
i Layer 7
150~
125 Layer 8
100-
75| Lawer 9
50—;’ Layer 10
25-t
o
s ~ MO Flag
-50- ":. Manual Designation
75
-1oo-| _— S N e : - Target Info &4
-125-] n ‘ VoG
-150- R . 7 B e & Code 1006 |[m
-175-
200~ FL u} ]
223~ 5 12 FTEOOY
T A SN
. B Range [Nm] 13.28
-275-
-300-| . . , R e ‘ , , , Azimuth[deg] | &5.00
-E00  -2S0 200 -150 -100  -50 0 S0 100 150 200 250 300 p o
[8] BackGround TRD: Slant ¥ [Nm] Gan 14

The bottom part is reserved for the layer manipulation (see later).

)

ﬂ ﬂ m ml L ] Mo Math T l [ Mo rath T J\ ] Me Math T

2. Click the LabVIEW ‘Run’ button in the upper left corner of the window to start the Data
display tool.

3.The Data Display tool will automatically load the default geographical display list
and the first geographical display type from this list is selected as default display

ty pe.

+ TRD Slant ¥ [Nm] = f{TRD Slant ¥ [Nm])
TRD*f [Mm] = fITRD X [Nm])
TRD Range [Mrm] = fiTRD Azirmuth [deql)
TRD Range [Mrn] = fLIRD Azimuth Reply [degl)
CALC GICE delivery delay [s]= fiTRD Fractional sean)
CaLC GICE processing delay [s] = f(TRD Fractional scan)
TR * Broadoast Comm E events = f{TRD Fractional scan)
CALC GICE delivery delay [s]= fiTRD Fractional scan)
TRE Range [Mm]=fiTRD Azimuth [deql)
IRD Aziruth Int [deq] = f(TRD Z/4 Cade)
Define Custorn. ..

Use the 7 button edit the list or use the Define Custom.. item to add a new item to the

RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01

el dadientas_—_vYolume4




RASS-S User Manual Chapter I1X : Data Link Analysis - IX.55 -

list. The following window will appear:

Define XY Axis.vi
2@+
| Mew Graph Type VI
H-fizis
’7| Shared W] | Slant X [Nm] -] ‘
f—fxis
’—| Shared W] | Slant 3 [Nm] | ‘
This window allows the editing, loading and saving of the geographical display type

list.

@ load list from disk

save list to disk
E. add item lo list

@. remove item from list
ﬁ:}/

I rename item in list

The default list is called “DefaultDDGraphs.grph”. This list can also be adapted to the
needs of the user.
There are six possible sources to define an axis.

 Shared
TRD

S4g
s1e
IRD
CALC

The ‘Shared” source is somewhat special, because it uses the layer preferences setting to
decide the actual source of the axis (see preferences later). This way it is possible to
display a common axis in several layers and use for each layer a different source for the
common axis.

Each source has its own list of possible axis. Therefore there are six different lists
available. The list of possible axis is automatically adjusted corresponding to the

selected source.

o Slant ¥ [hm]
Slant ¥ [Mm]
Rho [Mrm]
Theta [deg]

Click the OK button to activate the new/edited list and to return to the selected
geographical display. Click the cancel button to ignore the changes and return to the
geographical display.

4. Use the ‘Load’ button to load a TRD data set. The following dialog will pop up and
allows you to select a file.

Load

RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01
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LoadTRDDatafromFolderyi

B

Please select the data for layer # 1
r TRD Folder pathnarme
HDirk :CAMP &4IGN-54 PTE P2B2 TESTING (LINKED_DAT & RADIAL 36 SCENT

TRD Scan select

1 1 1 | 1 | 1 1 1 1 1
1 10 20 0 40 S0 &0 0 g0 S0 100

— Filter
C

Cancel ] [ Ok ]

l

The “TRD Folder path name” indicator will show the name of the file currently present
in memory for the selected layer.

TR Folder pathnarne
HDirk :CAMP AIGN-54 :PTE PZB2 TESTIMG :LINKED_DAT AR ADIAL 26 SCENT

6

Type in a new path name or click the ‘Find folder’ button to select a new TRD data set.

Find Folder

The slider control will automatically alter its maximum value to the total number of
revolutions present in the selected file. Use the two sliders to select a portion of the file

for loading.
[ TRD Scan select

1 |
1 10 20 20 40 50 &0 i) a0 a0 100

Click the button to view more details of the selected TRD Data set. The following

window will appear:
=———————— ¥iew TRD Attributes.vi

@

User Cormment

testing subset with user info

Tirne /Date of Recording
09:20:50.0 10/11 /2000

File Hame ——
’7TRD SUBSET

Time /Tate of Saving
13/11 /2000

10:35:30.0

Filter

and { TR Scan iz lesz than or equal to 1012

and { TR Scan is greater than or equalto 1)

and { TRD Slant ¥ [Nm] iz lesz than or equal to 34.836326)
And (. TRD Slant = [Nm] i= greater than or equalto  -0.088515)
And (. TRD Slant ¥ [Nl iz less than or equal to 24.774303)
And (. TRD  Slant Y [Nm] iz greater than or equalto  -34 £50257)

It is possible to filter the TRD data set to limit the amount of data or to zoom in on a
specific problem. The filter display shows the current filter for the selected layer.
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Filter
[ TRD Range [Nm] iz greater than 50.0000007

Click the ‘Filter’ button to define a new filter setting. The following window will
appear:

Filter

SearchEditor TRDVi="—"——————

Data Display Filter

] ||
TRD
s4s gl 0 ] Eibtexmsiic L O B
s18 ;
IRD Ly
CaLC e
L e ciEnient
| Value:l |
[ Clear One ] [ Clear All ]
Save.. ” Load... ] [ Cancel ] [ 0K ]

A filter consists of five functional blocks. The first block is the source of the object o
filtering. Choose a source of the list.

TRED
S48 |
518
IRL:
CaLc

The chosen item is automatically transferred to the filter and the next block, the object,
is enabled. The contents of the second block depends on the chosen value of the source.
Because there are five different sources of objects available, there are five different lists
with objects. Choose an object of the list. Use the scroll bars to page through the list and
click the wanted item.

Date
Tirne
Target I
Track Nr
Scan Nr

1 Code
2 Code

The chosen item is automatically transferred to the filter and the next block, the
condition, is enabled. In the same way, select a condition from the list. Notice that the
conditions “contain “ and “does not contain” are only available for string type objects.

iz equal to

iz not equal to

iz greater than

iz greater than or equal to
iz less than

iz less than or equal to
contains
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The chosen item is automatically transferred to the filter and the next block, the value ,
is enabled. Type in the desired value and hit the return key. Notice that the format of

the value field is automatically adjusted corresponding to the selected object.
|"||'alue IDZ:DD:DD

The chosen value is automatically transferred to the filter and the next block, the
logical connection, is enabled. Select a logical operator from the list.

' And
o 0r
T Except

The chosen value is automatically transferred to the filter. This process is repeated
until the filter setting is complete. A filter setting can saved to disk with the

—]5‘“"3'“ button or recalled from disk by clicking the button.

Clicking the button will clear the selected line from the filter setting,
clicking the button will clear the complete filter setting. The
button will close the window and ignore all changes.

Click the button to load the filtered TRD data set. A progress indicator

will appear. The loading may take some time, depending on the amount of data selected.

The loading process can be stopped at all times by clicking the button.

The records already loaded will be used for further analysis.

Loading records

Cancel

After the loading, the program will calculate the selected display (This will take a
few seconds, a progress indicator will appear in the lower left corner..).
-
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TRD: Slant ¥ [Nm] [ TRD Slant ¥ [Nm] = f(TRD Slant % [Nm ) - |7

20|

23|

|

1 1 1
.35 -E 25 20 -15 -0 -5 0 5 10 15 20 25 30 35
[JBackGraund TRD: Slant % [Nm]

5. The Data Display tool is build up with layers of data. At all times, three layers are
always directly accessible with the tabs at the bottom of the window. Click one of the
tabs to make that layer active (this means not necessary visible).

—L 1 :HMode AC our J\ J\ J

= @ L@ U @

Paging through all the layers (Max 10) can be done using the buttons at the lower left
side of the window.

4 shift layers one position to the left.

Al Shift layers three positions to the left.
(12 Shift layers three positions to the right.
P Shift layers one position to the right.

It is very important to realise that all actions are executed on the active layer. The
active layer is selected with the tabs at the bottom of the display window.
—L 1:Mode AC our J\ J\ J

] @ L @ U @

Notice that the layers need not to be loaded in a specific order. Layers are
automatically named according to their filename upon loading. The active layer can
always be renamed by clicking the ‘Label Layer’button. A dialog box to enter the layer
name will appear:

RE
Label Layer
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Label dialog

Please Enter a layer narme

[ Cancel ][[ 0K ]]

A layer can be made visible or invisible with the El button underneath the layer tab.
The data is still present in the layer but and all actions will be executed on the data, but

it will not be visible. A layer can be emptied by clicking the E button underneath the
layer tab. All data for that layer is removed (including filename and filter settings).

S
A layer can be copied into another layer by using the E button.

to layer %2
to layer #3
to layer #4

to layer #5
to layer #6
to layer ¥7
to layer ¥3
to layer ¥3
to layer *10

The source layer is checked by the program with a sign and the destination layer is
selected by the user.

Each layer has its own specific settings. These can be edited in the preferences window.
Click the ‘Preferences’ button to open the preferences window. The following window
will appear:

Data Display Preferences.vi

/ \/ \ \/ \
/ tayer1 \[ AV AV AV

Layer settings

Connect Mathematics ————
mode rode ® Mo Math

Crynamnic

Start Sean Plat O max

Flot F Pl Q tin

O RMS

Shared Axiz O Mean

= || 0o

Filter Q sum
And ( TRD Soan <= 100)

And ( TRD Soan =1
[ Load ] [ Save ] [ Cancel ] [ 0K ]

The preferences window is automatically opened with the active layer on top. The other
layers are also accessible through the tabs. By selecting a layer, its settings become
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visible. Select a layer by clicking the respective tab.
A layer has one of two possible basic configuration: static and dynamic.

Off = static.
On = dynamic.

Depending on the selected configuration, other settings become available.
- Off: (static layer)

Layer settings

Connect r Mathematics —
rhade @ Mo Math Window ¥
TN p—
Flot FI.I.I. Q Hin
O RM3
Shared Axis @ Mean
[ e || G oens
Filter @ Sum
And { TRD Sean «= 1007
And [ TRD Sean = 1]

In the plot panel, the settings for displaying the data can be edited by clicking the
legend .

|

[ |

u

u

Flat [ = ‘Cummun Plots ’ !. n .HHI I0000O00000O00000O00O000O0O00O00O0O0CC;
Point Style Euregruund:. Background: .
Line Style All for both Other keys toggle
Line Width |
Bar Plots
Fill BaseLin
Interpolati] * . ° ®
Color
o [ ] a a

The currently active filter for the selected layer is displayed (not editable from this
window).

Filter

And ([ TRD Sean <= 101)
And [ TRD Scan == 1)

The shared axis type for the selected can be chosen. The shared axis type defines the
source of a common geographical display type for the selected layer. This way it is
possible to display a common (shared) axis type in different layers but with the data
originating from different sources for each layer.

Shared Axis

The connection mode can be chosen between none, target and track.

Connect
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None: No interconnection
Target: Multiple points belonging to one TRD record are interconnected.
Track: All points belonging to a target are interconnected.

Some statistical functions can be applied on the data of the selected layer. The selected
statistical function is applied on the Y-axis data over a sliding window over the X-axis.
The sliding window is defined by an X window size and x step. The following list of
mathematical functions is available:

2:5 2:4 223
r Mathemnatics —M O O O

() Mo Math W indaw ¥ O O O O
O rax O
O Min Step ¥
Q rrs x windpw size
(O Mean 3 P
3 Zelta < -

urm X Stq)

If for example Sum is chosen with a window size X of 2, then the Sum of all points in an
X window of 2 wide is shown on the Y-axis .

-On: (dynamic layer see later)

Layer settings

Drynarnic Connect Mathernatics

[ moce mede | | @ Rorratn i
II' Start Scan Plot — (D Max
lIlScan history Plat L ] Q@ min

. D RMs
lIl Sipels Shared Axis o Mean

Refresh rate

=we || 0o
Filter D sum
And { TRD Sean <= 100)
and ( TRD Scan =11

On top of the previous settings, some additional setting become available.

On " | rmode
Start Scan

o]
Scan history
II' Step size

Refresh rate

Start Scan: start position of this dynamical layer

Scan history: number of plot visible during the dynamic run

Step size: step size between two consecutive plots during the dynamic run
Refresh rate: Update rate of the display during the dynamic run

Click the button to activate the settings or the button to ignore

the settings. Preferences can be saved using the button and loaded using the
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button

6.0ther display types can be selected using the display type selector in the upper right
corner of the graph display or by clicking the ¢ button(see bullet3).

7.Zooming and panning in the display can be done using the graph palette.
I ] 5 2
23] 8l ol X

Il ﬂ auto scale X- axis

1l %] :
*| auto scale Y-axis
:-:.:-::-:l . .

X-axis settings
u-uu| ) .

Y-axis settings
@ Zoom tool
ﬂm Pan tool

ﬂ Select cursor
E Centre cursor

Enlarging or shrinking the Data Display tool can be done by clicking and dragging the
=
lower right corner of the window. Click the button in the upper right corner to

expand the Data Display tool to full screen size. Click the button in the lower right
corner of the window to square the display of the Data Display tool.

8.To get more information on a specific point, position the red cross cursor on that point and
observe the target information panel. Remember that only the active layer can be

accessed. Click E to centre the cursor. Click ﬂ to select the cursor. This target
information can be queried in every display type.

Target Info G

¥ G
A Code 1006 (@

FL [u} n

5 13 PTEOOT
Range [Nm] 13.28
Aziruth[deq] | £5.00

Scan * 14

If detailed information about the selected target is needed click the Q button next to
the target info field. This button will launch a Data Display Info window, displaying
all available information for the selected target. The Info window runs in parallel with
the Data Display tool and is updated every time the cursor is moved to another target.
In total there are six different views, each displaying information belonging to a specific
source: .TRD (S4), .TRD (Ext), .548, .S18, .IRD and Analysis.
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O

Data Display Info.vi

4]

Data Display Infovi

v

\ i

/ \
/ TRD (54) V

V

\ \

Time of Generation 13430025210 Range [Nm]| 13282443 | # MB Fields o
Date of Generation | 13/11/2000 Range [zs] | 164.107422 ACAS 1]
Azimuth[deg] | £5.0000 FLSTAT o
Height[t] o Com Cap s
W
A Code| 1006 (W Aireraft D] PTEDOT Target ID 3
FL o | Velocity [Nm/h]|  150.00 Set ¥ 2
S hddress 13 Heading [deq]|  65.000 Target Gen. 1
Type | S Roll Call/SER RelHeading [deg]| 120000 * Orver lap 1
Plot/Track|  Track Power [dBm]|  -36.3
Elevation [deq]| 0.0
Soan ® 14 # [Nm] 12.04 & Range [Mm]| -0.001193
Track™ £ Y INml| 561 4 4z [deg)| 0.000618
# PSR hits/® RChfr o 1 Code o a Time [s]| -0.009585
# SER hits/® RC 1 2 Code o
Status: Datalink events:
31 24 23 16 15 2 7 o * Brdest Comm B| 0
Status 1 6110001008 1001 100/ 10
#Ra 0
31 24 23 16 15 2 7 o - 0
Status 2 b 11000001 | ofe 0| o Glce
#AICE| O
Roll-Call detect "
Simulsted Gomm A | 1
S5R detect #CommC | O
Track # Comm D a
Valid
Valid © ]
Walid A n

7

Y

i VY

[

\/
\/ TRD (Ext) \/

V V

Data Link Type

Cat018 Datalink Activity

Interrogation Datalink Activity

Interragation Counter

CAUPacket| 0O ADPacket | 0 BoastCB | O Ch Psegm
CC Upacket| 0 D DPacket [ GICB 0 CCl ®seqm
Cancel UPacket] 0 DBeast | 0 ACE | 0 | CCL ®seqm
UPacket hck| 0 GILEExt | 0 Ra |0 D #seqrn
Data Link Meszages
A code sway [l UF 4
Alreraft Identification — s
UF 20
— UF 21
— UF 24U
o Lmif::\t\enk State o a U 24D
— UF 11

Ni (RC perf.)
Nei (RC exp.)
AN (Ni-Hei)

Datalink Type *|

Rr (Ni/Mei)

Link Info
Index TRD:
Count 848
Count $18
Count IRD

o
0
o
0

2

olallele|e|e

Re-interrogation

1047
1
1]
2

Data Display Info.vi

Data Display Info.

\

i

\ V

Y

\ Y

V

548

V

Y V

V

\[ 518 V

Time =
Azimuth

RSTERIX Cat@ds record #1/1
16:18

125.862 [Hr:s]
©73.541 [deg]

Date

712/ 08
Sean = 650

(mz)nuta
(14p )Tlma
{820 )Ta

|v =

Frim
|SHL
ol

(228 Wire

me
rget Report Deserip
|TVF"TVF‘TVP|SW|RDF"SP\‘HHB|FX |

Ble =

{98 Mode—C Code in Binary
|v = ale =

(138 Rador Flot Characteriztics
ary S
‘SSH

SAM =

§THT

Source ldentifier

= BxE88 , SIC = 255

of Doy (UTCY
44690

(B4B)Hensured Position in Slant Polar Coordinates
2 (%)

.27 (Nm) , THETA =

(a?a)Node 3R Code in Dotal Reprasentation

alL = 1| Mode-z/R =

al NDdEC B {ft}

i tude of (M)SSF\ reply

raft address

{248}Aircraft Identification
et )Tra:k Number

(208 )Cq lea lqted Track Velocity
Ground

Speed = 158.84 {kt}

ading = 43.84 (%)

He:
{178)Track Status
|CNF‘RRD‘HHD|DDU|HHH‘CDN‘CDH|FI |

Comm. A,

Representation

ubfield
SHN|F’HL|PHH‘RPD‘HPD|FI |
a

tia_aler}, nd SP1, mrnnme

1884

(ESB)Cnmm/HCHE Cnpabllltg and Fllght Status

FETER|X Catd1s record 143
4.

Al
{868 HMessage Tupe

ixdd, 5ICE_sxtraction
(805 )Hode 5 Address

a6
{B28}GICE Extraction

4 {sec
(B38)GICE Prnpert ies

F‘C nu ‘NE ‘F\D |HD |
(zzs)ﬁma Numner

(827)B05 Cods
Bxdd

Time 2 [Him:g] Date = 13/11/08
Hzlmuth 2320808 [deg] Scan = BO9
(B36)0ata Source |dentifier
= gxo@d , SIC = 680
(837)0ata Destination |dentifier
C = Bx888 , SIC = BEE

Feriodicity

Data Display Infovi

4]

Y

\

5/

\/

\'

V

/ Analysis V

Info General

13711 /2000 [rate
A 1] 8 address

Ii
o
2
=]

ca| Datalink Type

Dtslink State

Int

Interrogation
Int type

Az Int ACF
Int Power

[deg]
lam]
za]wr]o Jea[o fo [r |
[o s [eslsels [o []

— Reply

Range

Reply type

Az Reply ACP [z 500953 | [deg]
Az Reply 084 [5.000000 | [deg]

Reply Power [-35.15 | [dBm]

OBA Valie  [uan ] I¥]

Code o1

Flag s[11000010]

Reply [45]0 s [o [40[a0]4n]
40]an [40[40]0 [0

T

Type
GICE Extraction
GICE Reply

State
GICE Start
GICE End

Interrogation
UTCp= 13 :42:05.196 921
UF=5PC=0 RR=20(BDS40) DI=1 I5=0
MBS=0:MES=0108=1 :RSS=0TMS=0
AA=000001

Reply
{RUTC= 13:42:05.197 057
DF=21F: 115=0:1D5=0

0.0
Acode=1000:MB=40404040404040
AR=000001

BT Failures
A SC |SHC| 0 C & code Change
Broadz st Comm B o o [ o0 ]o [
GIcE B o | o0 |0
AICE o 0 v [0 o CIED
Comm sql segm 0 v [0 o Brc Comm B Cat18
ACAS RA o o o o o Coram [
CommaA multi seqm o o o o
Comm G (UELT) [ [ 0 | o invalid Comem &
Comm [ (DELM) o o o [1} [1} Comm C
Delays
Type Delaylsec]
BICE processing delay 0705271
GICE processing delay 0708 237
GICE processing delay 0699 602
GICE Cat 48 delivery delay 1.000 793
GICE Cat 48 delivery delay 1.000 328
GICE Cat 48 delivery delay 0.993 862

Lo
[o]
o]
Lol
[o]
Lol
[o]
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9.By loading, filtering, zooming and selecting custom X/Y-axis, a specific data set can be
displayed on in the Data Display tool. This data subset can be saved to disk by clicking

the button. The following window will appear:

SelectFolder.yi

Please select a TRD folder to save the data
Infor

[ LINKED_DATA B
=

©1 LARGE MODELB TEST3
1 RADIAL 36 SCENT DFS
C1RADIAL 36 SCENT T1

™ RADIAL 36 SCEN1 T2
F1RADIAL 36 SCENT T3

CIRADIAL36SCENIT4 || [T oones &
1 RADIAL 36 SCENT T :

17:54:21
03412 /2000

Select an existing TRD folder to be overwritten or create a new TRD folder to hold the

data subset. A progress bar in the lower left corner will indicate the progress of the save
process.

10.By loading, filtering, zooming and selecting custom X/Y-axis, a specific data set can be

displayed on in the Data Display tool. This data set can be displayed as a histogram by
clicking the histogram button.

Histogram

The following window will appear:

Multiline Histogramvi=V"—————§&
| [ TRD: Slant ¥ [Nm] v|‘|
Histogram
* i Settings - Statistics
2740
@ mbsolute -8191.645 | Total
260.0-| O Relative 2545 Mean
. [ cumulative 15724 | STO
3471 Binsize 15923 | RME
220.0-| Inclusion 34774 | Max
1a0.0-] Population - Statistics non zero —
3214 | Count 2549 | Mean
160.0-| Papulation non zero 15724 | STO
3214 | Count
a0 15523 | RMS
" Carsor 4774 | Max
.
120.0-| 101.00 Hits -z4e50 | Min
209 Low
100.0- 24.4 High
20.0-] — Comment
0.0-|
40.0-|
20,0 1) = B | Legend |
o 1 2y 1 ) ¢
0T i 1 T g ] e
-F47 -200  -10.0 -0.0 100 200 E00zag  TRD:Shnt ' [Nm]

TRD: Slant ¥ [Nm]

One of the two axis can be selected using the selector |v’TR°= Slant ¥ [Nm] I in the top
right corner of the window.

The following settings can be done in the histogram function:

Relative or absolute value representing
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!} Abzolute
l:l Eelative

Cumulative value representing
[ curnulative

Bin size value. The # Bins indicator is directly coupled with the Bin size value and the
respective boundaries of the geographical display of the Data Display tool

10,000 |Ein size 20 # Bing

Boundary inclusion

lower  Inclusion

These parameters can be altered at any time and this will result in an immediate
recalculation and redisplaying of the histogram.

Some statistics are automatically calculated on the selected data set and are displayed
at the right hand side of the histogram window.

Statistics non zero

Statistics

-2 549 Mean

-8191.645 | Total
-2 545 Mean
15.724 STD
15.529 RMS
34.774 FMax

-34.650 | Min

15.724
15929
34.774

-54.650

Use the graph palette to zoom and pan in the data, centre and select the cursor.
I 51 8 ]
WEE] syl dm| X

Use the legend palette to change the appearance of the histogram.

=1
Legend L
M T Common Plots

]
Point Style p
Line Style [ ]
Line Width [
Bar Plots ]
Fill Baseline P

]

EEEEEEEN Interpolation
EEEN

L]
THEEREN OOO0000000000000000000000

[uregrnund:. Eackgruund:.

All for both Other keys toggle

The cursor display shows the value, the upper and lower boundary of the selected
histogram bin. A bin can be selected by dragging the cross cursor to it. The cursor will
automatically be placed in the centre of the bin and the cursor display will be updated
at the same time.
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Cursor
0.00 ¥ Hits
-250.000 Lovw
-225.000 High

The histogram can be printed by clicking the print button. The RASS-S reporting
function is enabled which allows you to store or print the histogram. Information about
the histogram can be entered in the comment field. This field will be printed together
with the histogram.

Cormmment

Click the return button to close the histogram function and return to the Data
Display tool

11. The background range circles can be turned On/Off by checking the [BlBackiround oy
12.When a layer is set to dynamic mode, it can be manipulated by some of the top row

buttons. Notice that all the dynamic layers present in the Data Display tool are
affected by these buttons.

E Start dynamic layers
Pause dynamic layers

Stop dynamic layers

1]

Step forward in dynamic layers

4l

Step backward in dynamic layers

Set filter for active dynamic layer

The ‘Set Filter’ button affects only the active layer. For each dynamic layers an
individual filter can be set.

Once a dynamic run is started by clicking the E button, it keeps on running even if the
end of the file is reached. A dynamic run always has to be stopped manually by clicking

the E button.

13.To print the displayed data, click the button. The report window is evoked. First,
you are able to enter some comment and select a figure number to be printed along with
the page. Change any appearance according to your personal taste and click the print
button to create a report or to print the data.

14.Click the button to make a Tabular View/ Data Export from the selected data
shown in the geographical display. The following window will appear:
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TRD Export listvis—"—————H
[=]
- Export Selection List — —_ExportlList
= &) &5
+ Indes: +
+ Time of Generation [hm:s] . TRD: Index
Sean TRD: Tirne of Generation [hom:s] |
Fractional scan TRD: & Address
Range [p=] TRD: Range [Nm]
+ Range [Nm] TRD: Azimuth [deg]
o azimuth [deg] TRD: Altitude [ft]
# [Nm]
 [Mm]
o altitude [ft]
Speed [Mm/h]
Heading [deqg]
Flight Lewvel [FL]
Fower [4Bm]
Elevation [deq]
Relative Heading [deg]
Target I
Target Generator
Overlap
Set
1 Code
2 Code
/4 Code
¥ 5 hddress
# Broadeast Comnm B events —
#*RA events

The user can select a number of items to be listed from the Export Selection List at the left
side of the window by double clicking the item of interest or by selecting it and clicking

the E button.

There are five sources of information:

o TRD
548
518
IRD:
CALC

Each source has its own specific list with export fields. The export selection list is
automatically adjusted according to the selected source. The selected item is transferred
to the Export List and a check mark is added to the corresponding item in the Export
Selection list. At startup, the default Export List is loaded from disk. This default list is
called: DefaultTabularView. The default list, like any other list, can be edited, loaded
and saved according to the needs of the user.

A selected item in the Export list can be shifted up or down E Use the button

to delete the selected item from the Export list. An Item can be selected by clicking it in

the list. Once the contents of the Export list is defined, it can be saved (format) to
disk. Use the @ button to load (format) an earlier saved Export list.
To display the list in tabular view, click on the button. To leave the Data

Export window and return to the Data Display, click the button. Depending on
the selected items the following window will appear (notice the the data is sorted in
ascending order according to the consecutive selected items):
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PrintTables.vi

DE
(2] &)@ =+ EE=

Data Display listing | Layer name : 1. RADIAL 36 SCEN1 DFS | Window :x max : 09.09 [TRD: Slant X
[Nm11 % min : 10.74 [TRD: Slant X [Nm1] ¥ max : 18.98 [TRD: Slant ¥ [Nm1] ¥ min : 22.55 [TRD: Slant ¥

TRD: Indes TRE: Tire of (| TRE: 5 Addres|TRE: Range [NTRD: Azimuth |TRD: Altitude

o 16:10:12.202 %3 21.722 23.0000 1]
1 161018178 =3E 21971 250000 0
2 16:10:24 155|=2 22220 25.0000 o
z 161020130 =2 22 469 25.0000 o
4 16:10:36.10% =3 22718 25.0000 o
3 16:10:42.05¢) %3 22967 235.0000 o
& 16:10:45.063) =3 25218 23.0000 o
i 16:10:54.04() =3 234635 23.0000 1]
a 16:11:00.015|=3 22714 250000 0
9 16:11:05.99¢|=2 2T .06F 25.0000 o
10 16:11:11.971|=2 24212 25.0000 o
11 16:11:17.94|=3 24 461 25.0000 o
12 16:11:23.927x3 24710 235.0000 o

The top row buttons operate the window.

Toggle “Help” window On/Off

2
ﬁ Save list (contents) to disk (Internal format)

& Load list (contents) from disk (Internal format)

Export list to spreadsheet (Tab Separated format)
E‘ Cut item from list

Eg
Copy item from list
E‘ paste item in list

Empty list

Import list from spreadsheet (Tab Separated format)

Undo last

Y] =

Select all

= Print list

Sort list according to sort key
E‘ Close window

15.Click the button to open the Third View tool. This tool allows to add a third
dimension to the display . The third dimension is displayed as a colour scale. The Third
View tool will take the active layer as a starting point to represent the same data as
the Data Display but with the possibility to add a third colour axis. The first time that
the Third View tool is used the following window will appear:
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Define Z Axis.vi
@& (#)(a]
[ CALC Activity BriB - |
£-hxis
’7| cac w] | Activity BrCE -] ‘
Cursor
[caz ] | BrCE 5-C >] [+]
[ ErCE S-NC ][]
[ BrCE O -]
[ BrCEC ] [¢]
[ ErCE -]

This window allows the user to select the contents of the colour axis in a similar way as
for the X/Y axis (see above). There are five different sources of information for the Z-
axis.

TRD
S4g
s1g
IR

 CALC

Each type of source has its corresponding list of possible axis definitions. The list is
automatically update according to the source selection.

On top of the axis selection, there is a possibility to define the shape of the cursor
display. There are five (plus default) different cursor shapes to define from a list of 17
possible shapes. The priority of the cursors increases from bottom to top. Just as for the Z-
axis, the user must first select a source from the list of five and then define each of the
five cursor shapes (not mandatory, select None if not used)

Click OK to proceed or Cancel to ignore.

The following window may appear (depends on the selected geographical display):
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DD Third Yiewvioaese—e——————— E
i, | TRD : Range [Nm] vlg
TRD: Slant ¥ [Nm] | 1. RADIAL 36 SCEN1 DFS VI Ilﬂ ﬂ QIT
v 11 g TEETEETL O]
\ / EEED
\ , r Coloar“s;ale
=4 N\ y -20.0
20— \ , =250
=200
o « \\\ /// | =
-10.0
10— Curzor Legend
- %\ /& - TRD
5__ o Mone l:‘
- > 4 None l:‘
- H H — Mone l:‘
-5 / \ Mone l:‘
Mone l:‘

=7 | \\\\\

—20- / 5 1 PTEOO1
Range [Nm] 10.00

-25- , \ Azimuth[deq] | 5.00

, \ Scan * 1
-30- ' \
= [ [ 1 l 1 I 1 1 1 [ 1 1 1
=33 -30 -25 -20 -13 -10 -5 u] =1 10 13 20 23 30 35
[JEackiround TRE: Slant ¥ [Mm] |Ef| T
B

The look and feel of the Third View tool is similar to the Data Display tool. Things

like Background Eﬂackﬁmund Square graph .Toggle help - Hlstogram -

Multilevel link 2] Data Link Status Display, Print . Target info "M G xy
W] =) 2 4]
zooming and panning e 22yl ) X] will react in the same way as for the Data

Display.

The top right selector allows to select the data for the colour scale: in this case TRD:
range [Nm].

| TRD: Range [Nm] VI

To edit this list of possible Z-Axis definitions, choose “define custom...” from the list to

add a new Z-axis definition or click on the 4 button to edit a item of the list. The
editing, loading and saving is similar to the X/Y axis definition used in the Data
Display tool.

Automatically the corresponding data is loaded into the tool and displayed as a colour
scale.The progress of the loading is displayed in a progress bar.

[
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The full range of the colour scale is visible in the colour ramp. The colours go from black
over blue, green and yellow to red. It introduces a feeling from cold to hot or from low to
high. The first time that the data is presented the colour scale is auto scaled, this means
that the highest value is represented in red and the lowest value is represented in black.
In between there is a linear distribution of the values according to the corresponding
colour. The colours can not be changed, only their corresponding values can be changed

- Color scale
1400

1000
Z75.0
Z50.0
1250
is.

By changing the high or low colour values, the colour scale can be redistributed over a
limited range. All values above the highest are represented by red, all values below the
lowest are represented by black.

Auto scaling for the colour axis is similar to the auto scaling of the XY axis by using the
W= putton. The precision of the colour axis can be chosen with the button = Clicking
the 2l putton will display the third axis in absolute values.

The default representation of the dot (the point style) can be chosen from a picture list

by clicking the *| putton. The graph is redrawn with the point style of your choice. This
does not change anything for the colour scaling or XY scaling.

| nane =] - L] @
a u a o} u
+ + x %

#* L]

The selector just on top of the graph displays the current Data Display layer which is
represented in the Third view tool.

| 1. RADIAL 36 SCEN1 DFS |

The user can select one of the 10 layers of the Data Display tool and the corresponding
data will be loaded in to the Third View tool with the third axis as a colour scale. Data
Display layers with no data are listed as None.
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= =~ izt dadientas__Yolume 4




RASS-S User Manual Chapter I1X : Data Link Analysis - IX.73 -

v 1. RADIAL 36 SCEN1 DFS

1

2. Hone
%. Hone
4_ Hone
3. None
6. Hone
7. None
8. None
9. None
10. None

By clicking the = putton (select query cursor) and Xl putton (centre query cursor), the

guery cursor + can be dragged to a specific target and the corresponding target
information will be displayed in the target info panel.

r Target Info @

& Code 525
FL 30
=1 u]

Range [Nm] 61.28
Aziruth[deg] | 222.8%
Scan ¥ 13

LIBLIE=

16. Click the button to open the Data Link Status Display window. The information
displayed in this window is linked to the target selected by the query cursor in the Data

Display tool or in the Third View tool. The following window (with a different
contents) will appear:

O =——————————DatalinkStatus Displavvi———H H

<TRD) 22

TFa ==
GICE Ekb x40
i s [Timing Info
GICE Eith x40 GICE Bt x5
) TFzL 41[15:59:10.375 712 X
GICE Bep x40 SICE Bep =50
2/15:59:10375 712| X
o xl
POEMS st 0000000 (=]

DLF

Target Info O,

v G
ACode | 1001 |[m

Cabas FL o |m
B data

ac s 2z |[Freooz
Range [im] | 1524
GDLP 15.00

\ Sean # 22
ATe

+
o o0dTh00 < T

The Data Link Status Display shows all the available information belonging to the
selected target (TRD record) in a graphical way with different levels and lines
representing transactions for a specific target (TRD record) between the levels. There are
five different levels: ADLP (Airborne Data Link Processor), TP (Transponder), POEMS
(Pre-Operational Mode S Station), DLF (Data Link Function), GDLP (Ground Data Link
Processor) and ATC (Air Traffic Control). If there is more information available (kind of
transaction, contents of the transaction), this is also displayed on top of the transaction
(coloured line). At the top of the window <TRD xx> is displayed when there is a TRD

record present for scan number xx even if there are no transaction linked to the TRD
record.

The ordering parameter decides whether the transactions (within one scan) are drawn in
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RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01

chronological (Time) order or in logical order (interrogation and replies are correlated in
pairs). When an interrogation transaction (green line) is not touching the previous reply
transaction (blue line) or the next interrogation transaction (green line), it means that
the both interrogations were send in different roll call slots. When they are touching, it
means that they were send in the same roll call slot.

Just like for the Data Display tool, by clicking the =+ putton (select query cursor) and X

button (centre query cursor), the query cursor —|' can be dragged to a specific target and
the corresponding target information will be displayed in the target info panel and the
Data Display Info Window will switch automatically to the corresponding tab (see
Data Display tool for more information about the Data Display Info Window).

- Target Info G

4 Code £25
FL 330
=1 u]

Range [Mm] £1.28
Azimuth[deg] | 222.89
Scan # 13

LIBLIE=

By entering a window size, the amount of information displayed in the window can be
changed. A window of 5 means two positions to the left and positions to the right with
the selected target in the middle. All means that the complete trajectory is displayed

Window Size

g
Om s |
O=—————————— patalinkStatusDisplayvi—————————— 015
2 @
D 205 eTED 215 1D 2Ze TED 23 TRD 245 Wi )+
soLe lirg) 2l ) x|
Ow ¥ =]
‘

w
‘indow Pos
!

[ Timing Info

t115.59:10.375 712/ X|
t2[15:59:10375 712| [ X]
st| ooooooo (s

Target Info Q

ition

GICE Ekt 60|  GICE Ekt 30 SICE Eit a0
k T UFe  UFSUFS|| ||UF4  UFS| |[UF4  WPSUFS|| ||UP4 ES)
B i ICE EBTLI £ o520 TR0 BT E;
FZDH21 DFE2IFRIFY1 DFROTR1 DF2@FRIFYL
¥ 6

ACode | 1001 |[W

catpas catas cathas Cathas i FL o |m
ata HE data UE date UE data at

AC ID ac 1D ac In At In S|_2 |PTe002

Range [im] | 15.2¢
15.00

Soan # 22

hon <

EE

The Window Position slider can be used to scroll through the complete trajectory of the

selected target. This manipulation is actually the same as moving the query cursor in the
Data Display tool across the selected trajectory.

There are two timing cursors available: t1 and t2 (grey lines in the display). Both
display the UTC time stamp of the transaction that they are locked on. At displays the
difference in seconds between the two timers. This time difference is also display at the

bottom of the data link Status Display, in between the two cursor lines. Use the X|
button next to the UTC time to centre the respective cursors.
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16.

17.

RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01

Tirning Info
t1)16:01 :116.026 729 il
t2|16:01:16.860 250 il

at| 0834111 |[s]

Enlarging or shrinking the Data Link Status Display can be done by clicking and
dragging the lower right corner of the window. Click the El button in the upper right

corner to expand the Data Link Status Display tool to full screen size. Click the
button in the lower right corner of the window to square the display of the Data Link

Status Display tool. Click the button to close Data Link Status Display window.

Use the button to activate the Multi Level Link with the Protocol Viewer tool or the
Analyse Pulse Recording tool. Notice that the corresponding EDR raw recording
(Protocol Viewer) or the corresponding pulse recording file (Analyse Pulse Recording)
needs to be load in the respective tools in order to use the Multi Level Link. Select one of
the three available links: Cat048, Cat018 or video. The principle of Multi Level Linking
used in the Data Display is similar to the one used in the Inventory tool, except that

there is an extra link for the Cat018 data towards the Protocol Viewer tool.
i

Link to Cat04&
Link to Cat018
Link to Yideo

Select a point of interest using the query cursor (red cross), then activate the Multi level
Link. The corresponding information will be displayed in the respective tool (Protocol
Viewer or Analyse Pulse Recordings). For more information about Multi Level Linking,
please consult the user manual Volume 3, Chapter Il and Volume 4, Chapter V.

Click the button to open the TRD Counter window. This tool allows the calculation of
certain (user defined) parameters per scan or part of a scan. The following window will
appear (with a different contents):
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O=————— M luntervi———

@ EE (@]

# sourances of ACAS RA Status
4
ACAS RA S-C

Analysis types ACAS RA Status v

ACAS RA A

ACAS RA S-NC
ACAS RA D
ACASRAC

T I T T T 1 T T | T T
10 100 200 300 400 500 60.0 700 800 20,0 1010

o oo o 1 o
Tabular result

Population Population MZ | Total Mean Mean N2 STD Max Min Min M2
ACAS Ré A 1o 29 139.000 1.376 2,658 1807 4.000 0.000 2.000
ACAS Ra S-C |[101 el 21.000 0.207 2444 0932 4.000 0.000 2.000
ACAS Ra S=MC|[101 E 2.000 0.030 1.000 0170 1.000 0.000 1.000
ACAS RA D 101 Exl 25000 0,386 1.000 0487 1.000 0.000 1.000
ACAS R C 101 z 2,000 0,020 1.000 0133 1.000 0.000 1.000

The tool mainly consists of a graph and a tabular display representing the results of the
calculation according to the selected analysis type. To select a specific analysis, use the
Analysis types selector in the upper right corner of the window.

v ACAS RA Status
CatD18 activity
Comm D Status
Failures
Link Count

This list contains all the TRD analysis types which are at that moment present in the
CAMPAIGN:GENRAL:TEMPLATES directory. An individual analysis type from the

list can be edited by clicking the 4 button. The following window will appear (with a
different contents because the selected analysis type is displayed by default):

Define TRD Countersvi=—————H
#1125 ] ) [ ] [

Analysis: [ACAS Ra Status ]

r Counter Description List

Counter name type Interval
[fcasraD | [[eountssean w ][ T.0000
Counter Contents

(CALC ACASRAD = 0)

/ ACAS RA A
+ ACAS RA S-C 1
+ ACAS RA S-NC
+ ACAS RA D
+ ACAS RA C

Click the @ button to load another analysis type. The following dialog will appear:
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File Dialog

[ TEMPLATES %] [ HDirk %]
= L] Eject I
[1 ACAS RA Status.cnt

[ CatD18 activity.cnt

[ Comm D Status.cnt

O Failures.cnt

[ Link Count.cnt

Please enter a Counters Template

filename:
| | (_cancer ]
[ View All =]

BIEZ00C

Select the prefered analysis type to be edited.

Click the button to clear the display and start from scratch to buid a new analysis.
Type in a new name for the new analysis type.

Analysis: |New Analysizs Type |

Click the E button to add a counter definition to the analysis type. The counter
definition window to define the first counter is enabled.

= : r Counter Description List
rerva @Counter *0

[counter #0 | [[zount/sean w0000 =

Counter Contents

Counter name type

Type in the counter name and decide the interval for which the counter has to be

calculated.
Counter nare Type Interral
|Test counter | | count/sean Vl 1.0000

Click the button to define the contents of the counter or doubleclick the name of
another counter in the counter description list.

r Counter Description List
@D Test counter

The following window will appear:
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SearchEditor TRDViI="—————
Data Display Filter
(] ||
TRD
Sda Ok B
s1g .
IRD Gy
CALC .

L Chinenpl
| Yalue | |
[ Clear One ] [ Clear All ]

[ save. [ toad.. | cancel | | 0K |

This is in fact the same window as the filter definition window in the Data Display
tool. For more information about theis window, please consult the user manual on this
topic. Use this wndow to define a specific counting function and click the OK button to
add this new counting function to the new analysis type.

- Counter Description List
Counter narme Tpe Interwval
+ Test counter

|Test counter | | count/scan Vl 1.0000 1

Counter Contents

( CALC Linked 542 = 0)

In the same way multiple counters can be added to a single type of Analysis. Each counter

is represented by a line in the graphical display or by a line in the tabular display of
the main window.

L. . E=
Use the button to cut a counter from the counter definition list, use the button to

copy a counter from the counter definition list or use the button to paste a counter into
the counter definition list.

Once the analysis definition is finished, use the button to save the analysis in the
CAMPAIGN:GENRAL:TEMPLATES directory. The new type of analysis will be added

to the Analysis types list and will appear from now on each time that the TRD Counting
window is opened.

Click the button to close the TRD Counting window and return to the Data Display
tool.
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6.2. Some application examples

6.2.1. Display of re-interrogation Rate

To Perform the re-interrogation rate assesment, following graphs are required:

= The roll call re-interrogation rate per scan, which will consist of a graph with on
the horizontal axis the scan number and on the vertical the re-interrogation rate

= The roll call re-interrogation rate per range window, as a sliding window result
(window size and step size are user defined). The result will consist of a graph with
on the horizontal axis the range and on the vertical axis the re-interrogation rate

>N
Rror = !

= The overall roll call re-interrogation rate: ET

= The roll call re-interrogation rate for a selected set of target reports (parametric
filtering)
= The display of all target reports in the inventory display, the targets with

AN >0 will be displayed in a different color. This will allow investigation when
re-interrogation happens, because the target reports can not only be display on a
polar display, but ‘any to any’, e.g. heading against range.

6.2.1.1.Preparations

<Record Asterix data ( EDR) and Interrogation data( RFTS or RES)

Time Merge the data (Time Merger.vi)

eLink the data (Data Linker.vi)
=Analyse the data ( Data Link Analyser.vi)
=Load data in Data Display using a parametric filter *“ Datalink = False” to exclude all

datalink transaction. ( This does not exclude GICBs!)

SearchEditor TRD.vi

Data Display Filter

[ CALC [Datalink transaction

Manual Designation F lag
[ Linked 548

Linked 516

Linked IRD:

Delta Time (5]

wat | Deltta Range [Nm]

Delta Azimuth [deq]

| ) Hing
S Er

wd| LR ERDBEE

Yalue | |

[ Clear One

[

| [ clearan |
J |

save.. |[  load.. | [ cancel oK |

6.2.1

.2.Display of roll call re-interrogation rate per scan

«Create a new Graph type in the data display : Rr=f(Scan nr) §

RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01

Define XY Axis.vi
& (&) (+][a]
[ CALC Rr (Hi/Neil = fiTRD Seand - |
A hxis
’7| TR *] | Sean -] |
- hxis
’7| o w] | Rr (Ni/Mei] -] |
CALE Rr (Ni/Nei) = fLTRD Range [Nm)
Shared Slant ¥ [Mm] = flShared Slant ¥ [Nm])
Shared Rho [l = f{Shared Theta [degl)
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=Sumarise the data per scan: Open Preferences; For Layer 1 : Set Math to Sum, window
size to 1 and Step to 1. Select proper color and symbol.

Remark: Although the Math function is “Sum”, a special feature is added for the
calculation of the Reinterrogation Rate. Sum = 3Ni/3Nei in stead of Y(Ni/Nei).

Data Display Preferences.vi

/ \/ V \/ V

/ raver1 \/ \ \ \
Layer settings
Drynarnic Mathematics
[orf_w]mode ; w mode () Mo Math Window ¥
Start Sean Flat O Max L
; op
Soan history Plot ety et D Hin
Step size Q rrs
Catrosh rat Shared Axis O (e
efresh rate
Type O Delta
Filter ® sum
And ( TRD Sean = 101)
And { TRD Sean = 1)
[ Load | [ save | [ cancel | [ ok |

Next, the data display shows Roll Call interrogation rate per scan:

=i =]

(ol

O

=

Data Display.vi

e e

CALE: Rr (Ni/Nei) [ CALC Rr- (NifNei) = f{TRD Scan) A N1
2258
23] 22l @) )
22407 %[ 25000
v[ s2m | [&]
2.220|
- Legend
2200 BackGr.
Map L
2120
Layer 1 e te™
2.1e0-| Layer 2
Layer 3
2.140-|
Layer 4
2120~ Layer 5
Layer &
2100
Layer 7
21080 Layer 8
Layer 9
2 n&a0-|
Layer 10
2040 EE
i %
2020 Man. Designation
~ Target Info <
2.000-| ! T
1.920-|
1.960—|
1547 I I 1 1 1 I 1 1 1 1 [
2 ) 10 15 20 25 0 ) 40 45 S0 5556
[ BackGreund TRD: Sean

i - 1. REC LIVE
W R LTE Sum ﬁimNoMathﬁi DNoMamﬁTJ 7

6.2.1.3.Display of roll call re-interrogation rate per Range Window

=Create a new Graph type in the data display : Rr=f(Range) g
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Define XY Axis.vi
CALC Rr (Ni/Nei) = f{TRD Range [Nra]) -]
H-dtiz
’7| TRD VI | Rarge [Mra] VI ‘
f-dxis
’7| cac w| | R (Ni/Nei) -] ‘
CALE Rr (Ni/Nei) = fLTRD Range [Nm)
Shared Slant ¥ [Mm] = f(Shared Slant ¥ [Nm) Cancel
Shared Rho [Nm] = f{Shared Theta [deqld

=Sumarise the data per Range window: Open Preferences; For Layer 1 : Set Math to Sum,
window size to (e.g.) 5 Nm and Step to 2.5Nm . Select proper color and symbol.

Data Display Preferences.vi

/ \/ V \/ V
_/ Layer 1 V V V \/

Layer settings
Dynarnic Connect Mathernatics
e (D Mo Math ‘indow #
Start Scan Plot O rMax
Zoan history Flot p*e*s"e’ O i
. Q) RMS
Bizp o3 Shared éxis O tean
Refresh rate [ e ) ot
Filter ® sum
And{ TRD Sean = 101)
And [ TRD Scan = 1)
[ Load ] [ Save ] [ Cancel ] [ 0K ]

Next, the data display shows Roll Call interrogation rate per range window. ( X scale
shows the center of the window).

O =————————DpataDisplayvi

CALC: R (Hi/Hei) CALC Rr (Hi/MNei) = f(TRD Range [m 1) |7
5

"
+ v ass |

Layer 10

MO Flag

Man. Designation &

- Target Info

]

ans H

2
1 | ' ' ' ' I ' ' I I ' '
2 = 40 &0 80 100 120 140 160 180 200 z20 240

[Backsround TRD: Range [Nm]
1.RECLIVE |

wf_ | | »] Lz

[ORE ] [T Mo Math T l [ e Math G J EE2

RUM4 Ch IX Data Link Analysis v4.3.1 / 15-03-01

el dadientas_—_vYolume4




RASS-S User Manual

Chapter I1X : Data Link Analysis

-1X.82 -

6.2.1.4.Display of Overall Roll call re-interrogation rate

= Re-use the Rr=f(Range) display defined above

<Sumarise the data over the complete set: Open Preferences; For Layer 1 : Set Math to
Sum, window size to 256 Nm and Step to 256 Nm . Select proper color and symbol.

r Mathematics

(D Mo Math i indow #
O Max
: Step ¥
o

Lo
O Mean E
(D Delta Up limit %
!) Surn

=The data display should show one dot in the center. Put the cursor on this dot to
determine the overall re-interrogation Rate.

v B
W]yl o) x|
%[ 122000 ] [+
vz | [Fl

D Flag
[Man Designation P

o

P

= Data Displayvi
] o o e
CALC: Rr (HiHei)l [ CALC Rr (Hi/Hei) = fTRD Rangs [Am]) LAl
2322
2300~
2.260-
2.260- - Legend
e BaokBr
M
2220 o
Layer 1
2.200-
Layer 2
2180~
Layer 3
21607 Layer 4
2.140+ Layer 5
2.120-| Layer &
+
2,100~ Layer 7
2,080 Layer &
2060 Laysr @
A Layer 10
2,020~
2.000-
1.980-| - Target Info &%,
1.960-|
1.940-|
1.920-|
il = ] ] ' ' ' ' ' ' ' ' ' o
118 120 122 124 126 128 130 132 134 136 138 141
[] BackGround TRD: Range [Mrm] |[4]
1.RECLVE [ I T
wir | [
N ] I roMath @@ [TNe Math T

\%jl

6.2.1.5. Display of the roll call re-interrogation rate for a selected set of

target reports

= Re-use the Rr=f(Range) display and preferences defined above

LoadTRDDatafromFoldervis——"——=—9H

Please select the data for layer # 1

TRD Folder pathnarne

PlayStation Alin:CAMP AIGN-S4 PTE PZBZ TESTING LINKED_DAT & REC

LIVE
TRD Soan selest

=7 i | ! | ! ! | | | | ! 1
—1 5 10 15 20 25 30 35 40 45 50 57
 Filter

( CALD Datalink transaction is equal to Falze)
and ( TRD  Range [Nm] is less than 500000007
and € TRD Altitude [1t] is less than 30000.000000)
8]
Cancel l I 0K ]
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6.2.1.6. Display of the roll call re-interrogation rate in a color display

Define XY Axis.vi

EIEIE

(2] (@[]
|

TRD Range [Nm] = fITRD Azimuth [degl) -]
HA-hxis
[ro_w] | azimuth [degl | |
-hxis
’7| TRe_w] | Range [Nm] v||

Define Z Axis.vi

i

[2) &) [w]
|

CALC Rr (Hi/Nei) R |
Z-buiis
’7| cae v | Rr (Ni/Neil hd| |
Cursor {if
[Ctro ] | Tone ] [+]
[ e <[]
[ Hone Il
[ m =i ]
[ < ]

<Visualise the data in color:

= Select the proper X and Y scales in the data display:

«Next, click the “Third View” button and select “Rr” as Z scale:

O

——————rT—————"—DDThirdViewviaieear—]f———oooao—

2] =]

=]

CALC Rr (Ni/Nei)

~1¢|[a]

235 -

TRD: Range [Nm]

230-

130
120~
110
100-

20-

20-

-,
£0-
S0-
40-
20-

220~ i
210-

200-

190~

180~

1?0—\

160

150

140~

| | | 1 | | | | | |
100 125 150 175 200 225 250 275 300 325

[
360

I ] ) B
1113221 ] x|
TR0
x_oo 1
v oo 5]

4 2.000

r Color seale
—-10.0

-0
-0
-4.0

—-2.0
-05

Cursor Legend

TRL
Mone
Mane
Mone
Mone

Mone

L]

Target Info @

[JeackGround

TRD: Azimuth [deq)

¥ G
& Code 7955 (W
FL 269 ||m
S| Z94C0E | AFZ142
Range [Mm] | 22.95
Azimuth[deg] | 150.22
Sean # S0
=
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Chapter X : Surveillance Coordination Function Network Analysis

1.0 Introduction

This section of the PTE user manual relates to the analysis of Surveillance Coordination
Function on a Mode S station and a Mode S Cluster. Typical parameters related to the
delivery of SCF data between the individual Station of a Cluster are assessed in this
section.

You will learn how to operate the different tools designed for this assessment. A special
section in the “ PTE Reference manual” ( Chapter Ill) is dedicated to the details and
theoretical background of the calculations of the data link analysis parameter. See also
“SASS-Se PTEP1-2-5 Application Note 002 : Single Station Recording Cluster Analysis
Using PTE P5.

Five steps are required to perform the data complete link analysis:
1) Data Recording

2) Data Conversion and Merging

3) Data Linking

4) Data Analysis

5) Data Displaying

Some of these steps have to be repeated multiple times, depending on the way we want to
record data. Several setups are possible, but the basic principle is given hereunder.

1.1 Data Input

PTE P5 requires three sets of input data:

-Asterix Cat 48 radar data
-Asterix Cat 17 SCN data
-Interrogation data from radars ( optional)

Each of these three set need to be gathered for every node ( Radar) of the cluster.

This can be done in two ways:
-Local recording
-Central recording

In Local recording mode, the Asterix and Interrogations are recorded at N nodes and data
is centralised by means of email, CD-RW or other “mobile” media.

The individual recordings are converted ( into S48 and S17 files, interrogations in .IRD)
by means of the “Data Convert” module. This converted data is linked locally into .TRD
datasets. ( Target Reference data) . This type of data can already be visualised in the
data display.

Once all data has been centralised , the linker tool can create one “global” linked
dataset, also called TRD, which can then be loaded into the data display.

RUM4 Ch X SCF Analysis v4.4.2  25-7-02 Q a Volume 4
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I:ll,]<—> RESor RFTS

[IIID Repeat N times for each station

Ints/Replies

ARP/ACP
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cat 17

|| Data Display

EDR <
Data Linker
uTC 4
Linked Data >
.TRD
Results ¢
4 JIRD
— A V@ < | 4
m w - ;
» / Local Data Analyser
ISR y

A
.S17

Figure 1: SCF Analysis local recording mode Overview picture

In Central recording mode, the asterix data of all N nodes has been brought together by
means of a Network. This means that the recording performed on any of the N nodes
connected to this Network will contain the radar and SCF data of the other Nodes as
well.

In this case, only the interrogations of the station at which the recording took place will
be recorded.

Typically, multiple lines of the EDR will be used to record the data from several
stations.

The global recording of all data are converted into individual S48 and S17 files,

by means of the “Data Convert” module. Data in the global EDR recording is split per
Node by using the SIC and SAC codes. This converted data is linked into one “global”
linked dataset, also called TRD, which can then be loaded into the data display.
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)
Radar n m

ARP/ACP

Radar n+1
Data Display
EDR <
Data Linker
uTC 4
| 4 Linked Data >
TRD
Results
. (
Data Merger
Local
@ 8., ._ Data Analyser

Data Linker

.S17

Figure 2: SCF Analysis local Central mode Overview picture

1.2. Data Analysis

Once the data has been recorded, linked and merged, it is stored in a proper format for
further processing.

This processing is performed by means of the “Analysis” module. ( Also part of the same
HMI as the conversion, linking and merging process. )

This analysis module shall add a number of calculated fields to the data , such as
network propagation delays, TASP durations, Cluster acquisition times, etc..

1.3. Data Displaying

RUM4 Ch X SCF Analysis v4.4.2  25-7-02

The results of these analysis are included as calculated fields in the TRD data set itself.

(using a separate .SCF file) This allows the user to visualise the calculated data link

fields ( such as delays , durations, etc, .. ) as a function of a recorded or other calculated

field in the data display tool.

The P5 Data Display tool is derived from the PTE P2B data display tool hereby adding

a number of extra features and possibilities. Any field in each of the related data items (
Radar Data, Interrogation and reply data , Analysis results) can be visualised in

relation to any other field. Sometimes this leads to 1-N relations. These are shown in a

scatter diagram as N points.

The data display allows the printing of data , histogram calculations, 3D views, etc..
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2. Data Recording

The assessment of the data link performance of the radar will for obvious reasons require
some input data. This data needs to be recorded in some way. The recording of
surveillance ( asterix cat 34/48) and Surveillance Coordination function data ( asterix
cat 17 ) is straight forward and was already discussed in previous chapters of this
manual. A new feature on this subject is the “Endless Loop” recording function, adding
posibilities to record data in an endless loop method and retreiving data at any desired
moment in time. The recording of the asterix data can be performed eighter locally ( on
site) or centrally (in a remote site or centre) .

The recording of the interrogation data on the other hand, needs to be recorded at the
radar site itself, since a connection of the RF channel of the radar is required.

2.1. Recording in Local Mode

2.1.1.

In the local mode , the data recording is performed by means of N EDR and GPS systems,
each distributed over the N nodes of the cluster. One RES or RFTS per Node performs
the task of recording the interrogations .

Surveillance Data Recording

2.1.2.

The Recording functionality of data for SCF analysis purposes consists of the recording of
Radar Surveillance Data ( asterix cat 48) on Lap-B or X25.3 level , Surveillance
Coordination messages (asterix cat 17) on Lap-B or X25.3 level , and UTC time .

They are recorded by means of an EDR and GPS unit.

For surveillance data, there are two methods of getting the data :

Active or Passive.

In case a separate data channel for PTE recordings is foreseen , the EDR can be connected
to this channel. The EDR can then be put in “active” mode and make recordings of the
active data retreived from the radar on this single channel. This active channel can
eighter have one PVC or single / multiple SVCs.

The methods of making an active recording are explained in Chapter IV of this volume.

In case you want to use the EDR as a “spy” connection on an existing link of Cat 48, make
sure you connect the proper data to the EDR input. In this case, the recording mode is
passive and no active parameters need to be set.

Surveillance Coordination Function Data Recording

RUM4 Ch X SCF Analysis v4.4.2  25-7-02

For the SCF data, we can not use an active connection, since the data is exchanged
between stations. Each EDR channel typically has ONE receiver channel and ONE
transmission channel. That is why in active mode, you can record both Tx and Rx side of
the connection using one EDR channel, and in passive mode two channels are required to
record both sides of the X25.3 or lap-B connection . Therefore you need to connect the data
by means of a double Y connector. ( see below) and configure the EDR recording software as
“Double channel Passive”. In this case, two paired EDR channels are used to record data
of one communication channel.
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2.1.3. EDR Connections

The complete setup for this purpose is described in Chapter 1V of this volume.

The user needs to make the required connections for the X25.3 or Lap-B link between the
EDR and Radar, plus make sure the EDR is connected to the GPS in the proper way.

The EDR can be used in passive or active recording mode. One to Six Serial channels can
be connected to the EDR input channels. Use the supplied dB25 cables or build your own
matching connector.

For details on the serial pins, see Volume 4, Chapter 1V.

For the passive Cat 17 connection, use the connectors shown below:

These cables can be purchased separately for IE or can be build by the customer.

Y connector

dB25female

Radar

dB25male

Clock for EDR Ch 1

is sampled from Internal Radar
Tx Clock : (1) TxC- and (14) TxC+
If External clock is used:

use (4) TrxC- and (17) TrxC+

Figure 4: Y connector for passive connections for Raytheon Systems

RUM4 Ch X SCF Analysis v4.4.2  25-7-02
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dB25mal

EDR Ch Y connector

dB25female

dB25male

EDR C

Clock for EDR Ch 1

is sampled from Internal Radar

Tx Clock : (15) TxC- and (12) TxC+
If external clock is used:

use (24) TrxC- and (11) TrxC+

Figure 4: Y connector for passive connections for Thales Systems ( standard RS422
connection)

Connect the EDR ACP and ARP input to the Radar ACP/ARP output . Preferable use the
APM (see VoI5 Ch VII AFU_APM) in between . Use a High Density dB15 extension cable
( Male to Male) to perform this action.

An other possibility is to use a High Density dB15 to five BNC video cable. In that case,
use the Red ( ARP) and Green ( ACP) cable.

RUM4 Ch X SCF Analysis v4.4.2  25-7-02
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Antenna

-

POEMS PO /“'—t
A B . =Y connection passive Cat 17 data

SMA

ANTENNA

= =lOcal CAT48 SVC
INPUT

- = ==|ocal Cat 48 PVC GPs251

= =femote CAT48 SVC GPS
RECEIVER

o

COMMUNICATION
PORT

1101 /0 2
[TTTTTT [RITHTTT
CAT17
CHA CAT17
CHB

DB15HDmM

. CAT48

B0 000600000
00000000000

SCS|

Radar Data Recorder ?)
ch1 ch2 ( — ARP
-¢—ACP

\ dB25m

Figure 5: Typical Local setup for PTE P5 data recordings

2.1.4. GPS Connections

Connect the GPS according to the drawing made on the next page.

If for any reason, you can not use the GPS, make sure that the computers connected to the
simulation RES and the recording EDR have the correct UTC time set ( try to sync them to
within one second). The results will not be that accurate as when GPS recording is
provided.

The GPS antenna must be put outside such that it has free sight of the sky.

Connect the serial port directly or using the RJ45 extension cable plus the RJ 45 to PPS
breakout box.

The serial cable is a dB25 male to mini din male cable.

In order to operate correctly the mini-din connector must be plugged into your computers
serial port. ( Or if your PC only has USB bus, plug the serial port into the USB to serial
convertor)

Next, plug the dB25 into the female dB25 to RJ45 convertor. This item also serves as
breakout box to supply the PPS pulse to the EDR and to feed the GPS permanently with 12
V power.

Now plug the RJ45 extension cable (5 m or 50 m) in the breakout box and connect the other
side to the male RJ45 to dB25 convertor. Finally, this connects to the dB25 input of the

GPS.
Volume 4

et dadieni=s

RUM4 Ch X SCF Analysis v4.4.2  25-7-02




RASS-S User Manual Chapter X : Surveillance Coordination Function Analysis -X.8-

Also connect the PPS pulse ( provided by the breakout box) to the “event” input of the
EDR.

ANTENNA
INPUT
GPS251

GPS
RECEIVER

12V
POWER w
SUPPLY i

COMMUNICATION
PORT

RJ455 or
50 m
cable

MiniDin
PPS
pulse

Fig 2: Connections for GPS recording

Once the EDR recording is started, a dialog will appear, controlling the GPS.

Make sure the GPS is “UTC sync” before proceeding, because otherwise no proper UTC
data is provided by the tool. This can be verified by checking the colour of the dialog
text: if it is red, the GPS is not time sync'-ed!

2.1.5. Network Connections

RUM4 Ch X SCF Analysis v4.4.2  25-7-02

The two PC systems running both the EDR and the RES must be put into a local area
Network.
This can be done using a simple “twisted” RJ 45 cable ( network using two computers) or
using a simple Hub.
Once the ethernet connections are present, put both PCs in “sharing” mode.
This can be done by using the “File Sharing” control panel:

_

File Sharing—————H|
start/Stop | / Activity Monitor \
@ Network Identity
= Appearance owner passvore |
| SIS e eoHbiE Computer
& Graphing Calculator 2'”3[”“*
apture
(3 HANDY Y Catorsyne File Sharing on
m Internet Access L4l Configuration Manager Statws
Key Caps Control Strip Elick Stop to turn off file sharing. This prevents other
Network Browser Date &Time users from accessing shared folders.
Note Pad DialAssist
[ Procalc Energy Saver Program Linking off
] RecentApplications p| Extensions Manager Stetws
[ RecentDocuments b File Exchange Click Start to turn on program linking. This allows ather
E Recent Servers » users to link to shared programs
£ Remote Access Status General Controls
cr Internet
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Name each computer differently and use names that remind you of the configuration.

2.1.6.. Data Recording Software Manipulation

Now start the data recording software as described in chapter 1V of this volume.

O

EDR Control.vi

=———HH

HD

Size | 89358119

o)==

Recording

[kb]

HD pos. a} [kb]
Time 0.0
EDR Status
EDR OK |
ECR zerial Nr

ECR_26./01 /017

HD

a]

- Con

usage

20

nection

| E—

100

1]
[*]

0.00
[deq]

Timing 5% 1 G z4% 34E 44E SUF el

Mo connection established.

-

S

Make sure the GPS is working properly and ACP and ARP information is correctly
recorded.
After the scenario has completed, save the data into a RDR recording folder . This can be
directly over the network onto the RES computer, or can be on the EDR controlling
computer. In the last case, you will need to transfer the data manually onto the other
computer over the network.

2.1.7. Interrogation Recording

In order to record the interrogations , we need the RES or RFTS to make an interrogation
recording . This can only be done in local mode, NOT in central mode. This is performed
using the RES Interrogation recording software or the RFTS interrogation recording
software.

2.1.7.1. RES Connections

The RES needs to be connected to the radar ( see Volume 5 for details) and the ACP/ARP
pulses need to be distributed in the correct way. ( This means that the ACP/ARP is
connected to the RIU input through a RVI or ACP/ARP Fan in unit.)

For details on the connections of the RES generation tool , we refer to Volume 5, chapter
111 of the RASS-S User manual. A general overview of the connections are shown in the
figure on the next page.
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D SMA
RI45 e . Antenna
Ethernet A= Passive i
RIS | Ethernet g
fcs Hub RECEIVER
| RJ45
4 2V
OWER
lﬁ?\
Ethernet SUPPLY ==
o l(’ZOOR’V}/IMUNICATION
RoElle Yellow = VI
Black = Clk
E Red = Vr
SCsI Anglog O Ext,CLK
Extenfleg/Scer
Gengr. r
2xdB15HDmM

/ / dB37m
Vide

RF interface

)

ESCNAgital
A0
v ci VR 2 9
Couplerport Radar Interface
a n nver

L Rf I

(Radar Data Recorder

ch1 chs
dB25m Harddisk

=) (=

dB15HDmM dB15HDmM

Alternatively to RVI, Use APM
** For APM connections, see Vol 5, Chapter VIII

),

dB1sHDmM w0 RVR”

(o) (o) ) ()

TG Sana

Radar

&

dBlSHDm/dBl5HDm

* For RVR connections, see Vol 5, Chapter 11

Asterix
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2.1.7.1. RES Software

The RES Interrogation recording software is used to record the interrogations. Run the tool
while the RES is connected to the Radar. Make sure the RES is fed with ACP/ARP data
either via an APM or RVI.

Scenario Generation ‘y

Antenna Diagrarn Editor
Trajectory Scenario Generation
Trajectory Reconstruction
Event Scenario Generator
Interference Generator RES
RES Main Control

Interrogation Analysis

RES IntRecorderPsvi————————H

L] ©

Destination Folder

Recording Infa

— Configuration
Macintash A% CAMP AIGN-54 F5 Filesizal 041 |[Mp] Wt| 8895 | [#] &
TESTING AY RESULTS TEST ;
[ECTA G T N I I e
Pages 1#] s "
Interarrival Time [ms] W% 22| B+
17.000- . IFE 22l gl x|
L N L L T D ) rDisplay ——————————
16.000- c Update [ #Pages| 1|
UF 11
UF 4420
Reference[  AllGall W
14.000- UF 5421
ther — Interrogation Info
12.000- tphase= 36 5315 ms 867.11
e el
12,000~ UF=11:PR=0:1I=0 CL=0:
fh=10986C
11.000- Revalution| & | [#]
10,000 azimuth 236 954 [deq]
—FPllnfa—————
3,000~ ACPR
4096
aooo- © *
N
7.000-
£.000-
5.000- 5
Py AR S S S S ST S S S ST ST ST S S 7 24952
225011 230.000 235,000 240,000 247153 [deq] o deg

-

Before starting the recording, first set the RES trigger settings correctly.
=————RES IntRec Prefsni=——"~~—-0H

RIU Serial Nb| 25 /1 /13 ESG Serial Nb| 24 /1 /13 |

RES Settings

-
Coupler Losz | 35.00 | [4e] g2.1=

Inzertion Loss [dE] &0.0-
Mode § DAC v 400
22.1-

Trigger [dEm]

i

Cancel

7

Next, select the recording Mode:

-Stand Alone: The recording starts and stops using the Record buttons of the tool
-Slaved EDR: The Recording starts and stops simultaneously with the EDR, given that
the EDR computer and the RES computer are linked using the network

-Auto Save (EDR Sync) : The recording starts simultaneously with the EDR, and creates
interrogation files every N minutes, as set in the EDR recording software.

Then start the recording using the record button.

RUM4 Ch X SCF Analysis v4.4.2  25-7-02
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RASS-S User Manual
The RES will create interrogation files every period defined by the EDR recording
software.

2.1.7.3. RFTS Connections

The RFTS needs to be connected to the radar ( see Volume 6 Chapter V for details) and
the ACP/ARP pulses need to be distributed in the correct way. ( This means that the
ACP/ARP is connected to the RFTS output through a RVI or ACP/ARP Fan in unit.)

DB 15 HD

BSG cable
From RVI box

The Interrogation of the radar must be fed via a RF signal coupled from the Sum Channel
of the radar. This can be done using a Coupler and an attenuator. BEWARE the RFTS has

a maximum input power of 10dBm ( typ range +10->-50 dBm ) , so put 60 dB attenuation
between the Antenna and the RFTS input. ( Typical 20 dB for the coupler, 40 dB

attenuation) .

f-output 2 ( adar Rf-TESTSET
hi (o) h1

L= ojj|l=_©

2.1.7.4. RFTS Software

The RFTS Interrogation recording software is similar to the RES software. See 2.1.7.2 for

details.

= E = izt dodierizs__vYolume 4
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2.2. Recording in Central Mode

In the central mode , the data recording is performed by means of one EDR and GPS
systems, recording the data of N nodes of the cluster, which is brought to the central
point by means of a Wide Area Network. One RES or RFTS per Node can perform the
task of recording the interrogations , but typically, this function is not used in this mode.

2.2.4. Individual Connections

The following pictures provide an indicative connection list for connection of the PTE P5
recorder to each of the three setup locations of the experimental POEMS Phase 2

Antenna

RCL E —
POEMS PO . =Y connection passive Cat 17 data /-‘_‘

= =|ocal CAT48 SVC

ANTENNA

- - . =CAT48 Lap-B/HDLC .
..... =remote CAT48 PVC GPS
RECEIVER

- =femote CAT48 SVC

o

COMMUNICATION
PORT

Serial
port

CAT48
Duss.+Gatwick

PvC DB15HDmM

CAT48
ORLY
SvVC

SCS|

DYNATECH

N
(Radar Data Recorder ‘:‘ﬂ

\ dB25m

Figure 5: Y connector for passive connections for Gatwick

g ) Volume 4
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Antenna

Yo

RCL R
POEMS PO . =Y connection passive Cat 17 data /-\_L

SMA

== =local CAT48 SVC

ANTENNA
INPUT

- = ==|ocal Cat 48 PVC GPs251
= =remote CAT48 SVC GPsS
RECEIVER

o

/0 1 /10 2
11T 1T IJIIIIIII
L]
# \t‘
CAT17 Lo ST
CHA i
: CHB " CAT48 PVC
: \.' Duss. DB15HDmM
’ hipiuiaeV N v1: iaiinininininiininilinfiii
80000600000 Ty Gatick
SvC

po000000000] ||| Medem
X21

SCS|

N
(Radar Data Recorder 3)
chi ch2

\ dB25m

Figure 6: Connections for Dusseldorf
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=Y connection passive Cat 17&Cat48 data

=local CAT48 SVC
=local CAT17 SVC

=mixed signal Line

Antenna

/101 /10 2
IT11 T 11T ANTENNA
CAT48 CAT17 %3;2551
gﬁ-l:'? CHB RECEIVER
LIt
SIR . i
Orly EOORI%AMUN\CAT\ON
I Toulouse Serial
OO 000000000 port
SIR
TR
CAT17 cAT48| CAT17 CAT48 SB1SHDm
to Gatwick to Dusseldorf
PO OO0 000000]

OO O 000000 00] sJoXeoXoloXoloXeXoXolo]

SCS|

ISDN ISDN

3
modem modem (Radar Data Recorder _@ﬁa

Gatwick Dusseldorf

dB25m

Figure 7: Connections for Toulouse
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3 . Data Conversion and Merqging .Linking, Analysis

The data recorded in Central or Local situation now needs to be converted into the proper
formats for Data Linking and Data Analysis. All these functions can be done by means of
the “P5 Time Merger and Linker” .

3.1. Time Meraging and Linking

The “Time Merger” part of the tool is used to combine the recorded interrogation data of
the RES or RFTS ( which does not contain reply data) with the EDR recorded UTC
timing information. As a result, a detailed IRD data file is produced.

The tool also converts the raw EDR data into .S48 and .S18 files.

3.1.2. Software Manipulations

1. Load the tool from the RASS-S toolbox.

Bnalysis

Statistics
Tabular Pd
30 Pd

Time Merger&Linker PZEZ
Fd & Accuracy Calculation
Datalink #nalyser P2ZEZ

[rata ImportExport
Interrogation-Rep ly ¥ iewer
SFile Yiewer

Crata Display for Datalink PZBZ

[rata Drisp

The following window will appear on the screen:

O=———————————"Time Merger8linkerPSvi="—————————— H
@RIEEE]E Bl
Result Folder Input Cata
I T e i |
Nodel
Systern Map Folder EDR Recording Folder
Linked Data (=TRD) Folder
fction P"”"“i Interrogation Recording Falder Line selection cat34 /48 —
MakeSxxH Meszage lII 1Oz0=04+0500s D
Rew # o
:1ke;RD g . = SANS Line selection cat17 seans
£l (D . ) [1Oz0=0+05 s |[o
Link TR ff | | Eror * 0
e | Tme[ T3 sie [0 Joea o]
| |

2. Run the Time merger and Linker P5 tool using the button in the upper left corner of
the window. The user interface of the tool is divided into several functional panels.
At the top of the window, there is a row of buttons to operate the tool.

@. Toggle “Help” window on/off
@. Open the Multi-site window
@. Select a filter for the Time merger

§ ) Volume 4
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Start merging

Stop process

(2x) Opens the EDR recording and Conversion Parameter or SCF
parameter window

Opens the conversion information window ( during converts)

(5x) select one of the source or destination folders for the process.

@ Stop the tool

3.a First, select the RESULT folder.
The Result folder is going to contain all converted and intermediate datafiles ( IRD, S48
and S18) . ( For more details, see Volume 8, Chapter 1il)

Selectfoldervi=————————

Please select a Result folder.

Info

[ RESULTS =
=1 MISMATCH MAP
=1 P5 6 NODES SCEN__TO1 New ]
51 PS5 SIMPLE SCENT1 4
Result Folder =1 P5 TEST NNCOP T3 —
Macintosh &% CAMPAIGH-54 PS C1 PSTEST NNCOP T4
TESTING A% RESULTS PS TEST £1 PSTEST NNCOP TS
NNCOP TS5 ' =1 P5 TEST SCENARIO NNCOP
1 PS TEST SCENARIO 1 )
PS5 TEST NNCOP T5 L R

If the folder already contains a setup file , the following warning will be issued:

A Warning

[fou have selested 2 result folder containing a
setup file. Do you want to load this setup?

[Lyes | [N |

The tool will automatically propose a “LINKED data” folder . This folder contains all

the linked TRD data, ready for loading in the Data Display tool.
Linked Data (=TRD) Falder

Facintosh AV CAMP A IGH-54 :
ACCEPT ANCE Y442 :
LIMKED _D&T & :LIFE RE-RUN

Depending on the setting of the parameter “Link single station” , the LINKED_DATA
folder will also contain TRD datasets per individual Node.

SCF linking window:

D longitude : 0.200 [deg]
D latitude 7 [0.200 [deg]

Link Single station data [0

4. Next, select the Multi-Site file. This file should be imported from the SMGET tool
export file named “cluster.dat” , which should be present in each Map Export folder
provided by that tool.

Click the “Multi-site “ button@

g ) Volume 4
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Following window will be evoked:

View Multi site file.vi =]
EEFEG O T R R S R )
Station/Mede Identification Localization Aetivity
ot [ ||t mammssl | S
= Altitude [mmsl] SAC 5IC
T ™
we [ PR B | tezae[ @ JuT-umm Lo Jafa]
- Operation Comment
Revolution time | 0.000000 | [s]
PSR Max range
(+DS5R Max range |
acpr| 12 bit 82 pey]
I sar e 1 e N
Cancel 0K

In that window, click the import button and select the MAP folder containing the

cluster.dat file. :

SelectFolderyi

Please select the Map folder containing the cluster definition
file
Info

l

Export Cluster STNA 2]

e ]

£ Dusseldorf

™ Gatwick

e orty R —
-

Orly 02t sa0

= ViewMultisiteflevi =——————H
S EIFEIFEE
‘ E BT [ Cluster | Hodel | Mode2 I HodeZ I Noded I HodeS I Nodes ]
Station Mode Identifisation Localisstion hetivity
Name ORLY Lstitude | 484312420 | [dd rom :ss] Active |21
— oL Longitude | 022009250 |[dd rmiss] s
= Altitude [m msl] SAC Sic
Type Mode § IC
P ode v Time zone : LT -uTE] " "
aperation Comment
Revalution time |_£.000000 | [=] o 0z
PSR Maxrange | G 1 [Nm]
(MISSR Max range 256.0 [Mm]
acpr| 14 bit (12,
e v
Cancel 0K

Click the OK button to confirm.

5. Now select the Map for Node 1. For this, select Node 1 in the Node Selection slider
and select the SMGET Exported Map folder for that Node:

SelectFolder.vi

Systemn Map Folder

Macintosh AV .CAMPAIGN-S4 P35
TESTING &Y DATA MAPs 250nm
ORLY250

orly

Please select the folder containing the System Maps

nfe  Tecording for Node 1 (ORLY

)

[ Export Cluster STNA 5|

==
(C1Dusseldorf
(C Gatwick
Corly

Cancel

| e

15:09:35
06/02 /2002

The window should now contain the cluster information data for all Nodes in the Cluster:

6 Next, select the EDR recording folder for the first Node. click the “Folder Select” next

to the EDR recording.
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SelectFolder.yi

Please select the folder containing the edr recording for Node
Info 1 (ORLY )
[ P5 TEST NNCOP
[£1PSTEST NNCOP_N2 T4
£1PSTEST NNCOP_N3_T1
£1PS TEST NNCOP_N3_T2
£1PSTEST NNCOP_N3 T3

EDR Recording Folder

Macintosh A CAFFAIGN-54 FS g 1 PS5 TEST NNCOP_N3_T4
TESTING AW DATA RAW RDR FS ETEST NNCOP T5_N1
TEST NNCOP -TEST NMCOP TS_hi TESTNNCOP T5_ N2
E1TEST NNCOP T5_N3 =
TEST NNCOP T5_Ni e

Next, select the proper lines for the EDR recording (Separately in S17 and S48) . The
lines which have been recorded have a green color, non-used lines have black color.

Line selection cat34 /45 start
O Oz0:0+E50¢ | o]
Line selection cat17 =

EhEz=+1s 1= Szco:‘

Typically, we want to use the complete recording. If you want a limited the conversion to
a number of scans, you can modify the start and scans parameters such that only a section
is converted.

An other method to limit the LINKED data would be to use the S48 filter. This method
first creates all the S48 ( asterix cat 48 data ) and then filters out all the non-required
data before linking and merging.

Click the “filter” button to evoke the S48 filter.
=————————— $48SearchbEditorvi"—"—"—"\ —«-—/—/—/—/——

548 Filter
[ Time of Recording i= qreater than 17:30:00.000) ||
éand { Time of Recording iz less than 19:00:00.000)
4nd [ 220 Aircraft Address  is greater than or equal to  350000)
And {220 Aireraft Address  is less than ZC0000)
#
) And
O oor
| O Except
&
Linked Data (=TRD) Falder il
[vatie—EHHRH I Marintosh AY :CAMP AIGN-54 '
( cearone ) ( dearAl ) ||| |ACCEPTANCE vadz: G
LINKED D& T & LIFE RE-RUN
( save.. O toad. 0 cancet O F 0K 3

The example above allows you to select a limited set ( only Aircraft with S addresses
attributed to France and limited in time ) , but in theory, any filter build on the contenst
of cat 48 can be used.

Use the menus to define the filter. Use the “Load” and “Save” buttons to save or recall
the filter templates data to and from disk. Use “Clear” or “Clear All” to clear lines in
the filter definitions. Click “OK” to accept the filter. The fact that a filter is used is
shown by a small icon in the “Linked Data (=TRD) folder” indicator.

6. Next, select the interrogation recording folder for the first Node.

SelectFolder.vi

Please select the folder containing the interrogation

% recording for Node 1 ( ORLY )
[ RESULTS 2]

=
£16 NODES _T1
=1 CAT 17 SAMPLE2
Interrogation Recording Folder £ CAT17-RECT
I©1 DUPLICATE § ADDRESS T1
soan 1 FRUIT 1
I£1 INTS NNCOP SCENTS
£1 MAPMISMATCH RETEST

e )

142910
INTS NNCOP SCENTS 10401 /2002

—_S ) Volume 4

== et dadreni=

2]
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7. Next, select the output files and actions to be created. By default S17/548 file creation
, IRD File creation ( RC only ) , Map creation , TRD Linking and Analysis of TRD is
selected. The .IRD file is the interrogation and Reply data , the S48 is the asterix
surveillance data and the S17 are the asterix SCF commands. The TRD selection
automatically calls the Linker when the time merger has finished. The “Analyse TRD
selection automatically calls the SCF Analyser. The Map creation reads the Map files
and created a file to be input in the data Display.

Action Frogress
Make S @ Message * lIl
Make IRD | | FE 0
Make Map E Current Kb [u]
Link TRD ff | | Errer * 0

Ti
Analyse @ D;T: Hea

8. Click the “Start” EI button . Enter the SCF analysis parameters in the folowing

window. This window can also be evoked before starting using the g “Parameters”
button in the top button bar. After clicking OK, the process will start.

=—————Edit 5CF Parametersvi=—— O

2

Program status window.vi

=]

]

—SCF linking window.

D longitude (0200 [deq]
D latitude »[0.200  [deg]

Link Single station data [

Iyzis Parametar:

max chain drop time 5 [20.00 [sec]
TRD window T [1.00 [sec]

[ Cancel { 0K

Following parameters can be entered:

D longitude / D latitude: These parameters form a window that is used to determine the
correct matching target reports and Track Data Cat 17 messages in case of duplicate S
addresses.

Link Single Station Data : This checkbox allows the Linker to create individual TRD
dataset per Node ( plus a cluster level dataset)

Max Chain drop time: The maximum time a chain ( track) does not contain valid data
before it is assigned an “End of Track” flag.

TRD window: The time window used to link the TRD data to the interogation data. If
the time of recording of a Roll Call interrogation and its address matches the TOD of the
linked asterix cat 48 within this timeframe, it is linked to the TRD.

The Progress bar will indicate the processed part of the file, while the UTC time and
Day indicators show the UTC time as derived from the UTC file.

Progress
Message # [ 395

Rev #
Current Kb

(2]
The progress and processing time is also shown in the “Program status window” .

9. Once the file is completely processed, the different files can be viewed with their
relevant viewers.

2

intersofelectionicoMud
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3.0. Data Display tool

These paragraphs will explain you how to use the Data Display P5 tool. This tool
allows the visualisation of the results of the Linker & Merger/Analyser. The Data
Display P5 tool has the same look and feel as the Inventory tool. Therefore, users that
are familiar with the Inventory tool will have no difficulties in using the Data Display
P5 tool.

The Data Display P5 tool uses a TRD data set as the source of information. A TRD Data
set is the result of the Linker & Merger or/and the Analyser tool. The Data Display P5
tool can display PTE P2B2 (Data-link) files as well as PTE P5 (SCF) files. For more
information about these tools, please consult Volume 4, chapter IX, paragraph 2 and 3.
The TRD Data set can be found in the LINKED_DATA folder of the selected campaign
folder.

3.1. Using the Data Display P5 tool

Inventory
Statistics
Tabular Pd
30 Pd

Linker & TRD
Merger Data

Time Merger&Linker PZEZ
Pd & Acouracy Caleulation
Datalink Analyser PZBZ

[ata Imnport /Export
Interrogation-Reply Viewer

S File Yiewer

[ata Display for Datalink PZEZ

Time Merger&Linker PS

Data Display for Cluster PS

\

Data
Display

TRD ///‘
Data

O =] FEPB2TESTING = E1 B

13 items, 6.44GE available

| k| e

b G (rssk

B G Data

b ExPoRTS

b (5] INTERROGATIONS
B G LINKED_DATA
[y Efj NETWORK

b [ PREFS

P 5 PR

I» (5§ RECORDINGS
I & REPORT

b Ej RESULTS

B [ SCENARID

b G vioEo

Kiim} D

K

1. Load the Data Display P5 tool from the RASS-S toolbox.

Inventary
Statisties
Tabular Pd
0 Pd

Time Merger&Linker PZEZ
Pd & #ccuracy Caleulation
Datalink Analyser P2BZ2

Data Innport /Ex=port
Interrogation-Reply Yiewer

S File Yiewer

Drata Display for Datalink PZEZ

Time Merger&Linker PS
Data Display for Cluster PS

The following window will appear on the screen.
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O=—————————————nDataDisplayPawvi————————— BB
o=
R ER FRIE G ]

TRD: Slant ** [Hm] TRD Slant ¥ [Mm] = fTRD Slant % [Mm ]} =T ) wed |LB ]
- uresnl e x

- Legend ——
14, None

1B. Mone
1C. Mone
10 Mone

1E. Mane

1F. Mone
24, Mone
2B. Mone
2C. None
2. None
2E. Mone
2F. Mone
TA. Mone [
3B.None [
L. Mone [}
ZD. Mone )
ZE. Mone ]

3F. Mone .

MO Flag
1Man. Designati

-

0

4 bl
# [_BackGrowmd | TRE: Slant X [Nm] [H]
5 1. Mone ZMone ] BMone | 4MNone ] SHone ] 6 Hone ]
-

[ Mo Math i [ ho Math T ] ha Math

In the Data Display P5 tool user interface we can distinguish several functional blocks.
First there is the top row buttons to operate the tool. Some of these buttons can be greyed
out at startup of the tool.

ol

I Toggle “Help” window On/Off
I Load TRD data from disk

I Save TRD sub set to disk

| Fast Filter TRD data

| Quick Find TRD data

I Start dynamic layer

I Pause dynamic layer

I Stop dynamic layer

I Step backward in dynamic layer
I Step forward in dynamic layer
I Show preferences window

I Show Multi Site window

B R EE EEE =R R D]

I Show Label window

= niarsel dadienias__vYolume 4
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@. Print current display

Multi Level Linking

| Tabular TRD Data View/Export
1D/2D Histogram Display
Third View Display

I Data Link/SCF 1/SCF 2 Status Display

=! | Counting Function

@. Stop the Data Display P5 tool

Most of the left side is occupied by the geographical display. At the right side we can
find the legend, manual Designation Flag and the Target Information.

- Legend
14. None

1B. None
1C. None
10 Mone

TRD: Slant ¥ [Hm] TRD Slant ' [Nm] = fLTRD Slant X [Hm]} 2T
&3 1E. None

1F. None
24, None
2E. Mone
2C. None
20 Mone
2E. Mone
ZF. None

2. None "a"a"

ZE. Mone "a"a"
3C. None """
30 Mone "a"a"
ZE. None "a"a"
3F. None """

MD Flag
Man. Designation

;
- ] . .
# [_Basckoround TRD: Slant 2 [Nm] ] T Sie

The bottom part is reserved for the layer manipulation (see later).

El 1. Hone l 2. Nore l 3. None l <. Mone 1 5. None l 5. Mone J
fal TNertathgg [ Norath @ [ NoMath @7 [ ) RoMath [ ) MaMath G [ ) HaMath G

2. Click the LabVIEW ‘Run’ button in the upper left corner of the window to start the Data
Display P5 tool.

3. The Data Display P5 tool will automatically load the default display list and the first
display type from this list is selected as default display type.

RUM4 Ch X SCF Analysis v4.4.2  25-7-02

intersofielectionicoMiMui




RASS-S User Manual Chapter X : Surveillance Coordination Function Analysis - X.24 -

+ TRD Slant ¥ [Nm] = fLTRD 51
TRD Y [Nm] = fTRD % [Nm D)
TR Range [Mm] = fiTRD Azimuth [deql)
TRE Range [Mm] = fLIRD Azimuth Reply [deql)
CALC GICE delivery delay [s]= fiTRD Fractional scan)
CaLG GICE processing delay [s] = f(TRD Fractional scan)

TR * Broadoast Comm B events = f{TRD Fractional scan)
CALC GICE delivery delay [s]= fiTRD Fractional scan)
TR Range [Mm] = fiTRD Azimuth [deq])

IRD Azimuth Int [deq] = fF(TRD 344 Code)

CALC Rr (Ni/Neid = f{TRD Range [Mm])

TRD Latitude [deq] = fLTRD Longitude [degl)

Define Custom._.

Use the il button edit the list or use the Define Custom.. item to add a new item to the

list. The following window will appear:
% Deﬁne vax's Ps.‘" 3

(&) [+)[8][¥]

TRD Slant ¥ [Hm] = f(TRD Slant # [Hm]) a
- iz
’7 — Slant # [Nm] - ‘
- dis
’7 TRD %) Slant ¥ [Nm] -~ ‘
[ cancel ' 0K )

This window allows the editing, loading and saving of the display type list.
@ load list from disk

save list to disk

E. add display type lo list

@. remove display type from list

I rename display type in list

The default list is called “DefaultDDGraphsP5.grph”. This list can also be changed to
the needs of the user. Displays list should be saved in the Campaign:General:Templates
folder.

There are eigth possible sources to define an axis.

Shared
< TRD
S48
s12
IRD
DLF
s17
SCF

The ‘Shared” source is somewhat special, because it uses the layer preferences setting to
decide the actual source of the axis (see preferences later). This way it is possible to
display a common axis in several layers and use for each layer a different source for the
common axis.

Each source has its own list of possible axis. Therefore there are eigth different lists
available. The list of possible axis is automatically adjusted corresponding to the
selected source.

Click the OK button to activate the new/edited list and to return to the selected
display. Click the cancel button to ignore the changes and return to the Data Display P5
tool.

4. Use the ‘Load’ button to load a TRD data set. The following dialog will pop up and
allows you to select a file.
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Load

LoadTRDDatafromFolder P5+.vi

Please selectthe data for layer # 1
r TRD Folder pathnarne

HDirk :CAMP AIGN-54 (PS5 TESTING DDE LINKED_DAT A4 :AZ

2

r TRD Scan select

[0 1O
L1y

-0

— Filter

[

"'_r Cancel \

( auster ) € Ssingle )

The “TRD Folder path name” indicator will show the name of the file currently present

in memory for the selected layer.

TR Folder pathnarne

Hbirk :CAMP AIGN-54 PS5 TESTING DDE LINKED_D AT & PS TEST MNCOF TS

Type in a new path name or click the ‘Find folder’ button to select a new TRD data set.

Find Folder

The slider control will automatically alter its maximum value to the total number of
revolutions present in the selected file. Use the two sliders to select a portion of the file

for loading.
TRD Scan select
5 6
1 1 1 1 1 1 1 1 1 [N
1 20 40 €0 £0 100 120 140 160 180 204

Click the button to view more details of the selected TRD Data set. The following

window will appear:

RUM4 Ch X SCF Analysis v4.4.2  25-7-02

interseftifeleclionic:

Volume 4



RASS-S User Manual Chapter X : Surveillance Coordination Function Analysis - X.26 -

View TRD Attributes.vi

]

File Mame ———— -~ User Comment
TRD SUBSET testing subset with user info

Time/Date of Recaording
09:20:50.0 10711 /2000
Tirne /Tate of Saving
10:22:20.0 12411 /2000

Filter

And { TR Scan iz less than or equal to 1010

And{ TRD  Scan iz greater than or equalto 12

And (. TRD  Slant i [Nm] is less than or equal to 24 .8TE526)
And . TRD Slant ¥ [Nm] iz greater than or equal to  -0.085515)
And . TRD Slant Y [Nm] iz les= than or equal to 24.774303)
And . TRD Slant Y [Nm] iz greater than or equal to  -Z4.650257)

It is possible to filter the TRD data set to limit the amount of data or to zoom in on a
specific problem. The filter display shows the current filter for the selected layer.

Filter
[ TRD Range [Nm] iz greater than S0.000000)

Click the ‘Filter’ button to define or change the filter setting. The following window will
appear:

Filter

SearchEditor TRD P5.vi

Data Display Filter

I - ]
TRD

s4z [ % gng

518 i o

IRD &% e

DLF p

st | T Esenpt
SCF
| Yalue | |
A Alphabetical Field List  caearone ) [ dearan
€ Save... N € Load.. Y € cancel LN . oK ]

A filter consists of five functional blocks. The first block is the source of the object o

filtering. Choose a source of the list.

TRD
S48 ]
3 ]
IRD
DLF
17 —
SCF

The chosen item is automatically transferred to the filter and the next block, the object,
is enabled. The contents of the second block depends on the chosen value of the source.
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Because there are seven different sources of objects available, there are seven different
lists with objects. Choose an object of the list. Use the scroll bars to page through the list

and double click the wanted item.

Date
Tirne
Target I
Track Nr
Scan Nr

1 Code

2 Code

Check the “alphabetical field list” checkbox for automatic alphabetical arrangement
of the list. By typing in the first letters, the corresponding item will be automaticcally
scrolled up for selecting. Double click the wanted item.

fﬂ Alphabetical Field List

The chosen item is automatically transferred to the filter and the next block, the
condition, is enabled. In the same way, select a condition from the list. Notice that the
conditions “contain “ and “does not contain” are only available for string type objects.

is equal to

is not equal to

iz greater than

iz greater than o equal to
iz less than

iz less than or equal to
contains

The chosen item is automatically transferred to the filter and the next block, the value ,
is enabled. Type in the desired value and hit the return key. Notice that the format of
the value field is automatically adjusted corresponding to the selected object.

[walwe  Joz.00:00

The chosen value is automatically transferred to the filter and the next block, the
logical connection, is enabled. Select a logical operator from the list.

O And

O oor

) Except

The chosen value is automatically transferred to the filter. This process is repeated
until the filter setting is complete.

A filter setting can saved to disk with the (save. ) putton or recalled from disk by
. . [ ST E—
clicking the \_tead--____ putton.

Clicking the “_*®2r¢  hutton will clear the selected line from the filter setting,
Clear All

clicking the button will clear the complete filter setting.
The {__¢ancel 3 hytton will close the window and ignore all changes and the ©0x 3

button will close the window and implement the current selected filter.

Click the £_Singe ) pytton to load the filtered TRD data set into the selected layer. A
progress indicator will appear. The loading may take some time, depending on the
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amount of data selected. The loading process can be stopped at all times by clicking the

_ancel_J putton. The records already loaded will be used for displaying.

Loading records [0/12704]

6

{ cancel )

In the case that a cluster (SCF) TRD data set is selected, the ‘_“uster_J button will

automatically be enabled. When a cluster load is selected, the different nodes of the
cluster will automatically be split up in the respective layers taking into account the
original selected layer. e.g. if layer 3 was selected for loading data, a cluster with nodes
1, 2 and 4 present will be split up automatically and the data related to node 1 will be
loaded in layer 1, the data of node 2 will be loaded in layer 2 and the data of node 4 will
be loaded in layer 4. Layers 3, 5 and 6 will be empty.

After loading the data, the Data Display P5 will calculate the appropriate display
type (This will take a few seconds, a progress indicator will appear in the lower right
corner..).

TRD: Latitude [deq] TRD Latitude [deg] = fTRD Longitude [deg]) Gl

T T T T T T T T T T T T T T T T
-4 -3 -2 Sl [1} 1 2 3 4 ] 3 7 8 £l 10 1 12

4 [_BackGround TRD: Longitude [deg] [

5. The Data Display tool is build up with layers of data. At all times, six layers are
always directly accessible with the tabs at the bottom of the window. Click one of the
tabs to make that layer active.

Jowtdeorirf  tEGaTw | 100035 | Ab.Mene ] iEMone | iF.Mone ]
HoMath @ WA MoMath 7 WAMoMath f1 WA oristh @ W Mo Math T W Mo Math T

[
Paging through all the layers (Max 18) can be done using the Tl button at the lower left

side of the window. The layers are organised in three rows of six layers. The red dot
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corresponds with the selected row at that moment.
It is very important to realise that all actions are executed on the active layer.

Notice that the layers need not to be loaded in a specific order. Layers are
automatically named according to their filename upon loading. The active layer can
always be renamed by clicking the ‘Label Layer’button. A dialog box to enter the layer
name will appear:

RE
Label Layer
Label dialog

Please Enter a layer narne

[ Cancel ][[ 0K ]]

A layer can be made visible or invisible with the ™ button underneath the layer tab.
The data is still present in the layer but and all actions will be executed on the data, but
it will not be visible in the graph. A layer can be emptied by clicking the @ button
underneath the layer tab. All data for that layer is removed (including filename and
filter settings). A row of layers or all the layers can be empties by selecting the
appropriate function.

=

Delete Layer 14 to 1F
Delete Layer 24 to 2F
Delete Layer 34 to 3F
Delete All Lavers

EE
A layer can be copied into another layer by using the button.

wer 1d into Laye

ayer 14 into Layer
Copy Layer 14 into Layer1D
Copy Lawer 14 into Layer1E
Copy Lawer 14 into Layer1F
Copy Layer 14 into Layer2 b
Copy Layer 14 into LayerZB
Copy Layer 14 into Layer2C
Copy Layer 14 into LayerZDh
Copy Lawer 14 into Layer2E
Copy Layer 14 into Layer2F
Copy Layer 14 into LayerZ 4
Copy Lawer 14 into LayerZB
Copy Layer 14 into Layer3C
Copy Layer 14 into Layer3D
Copy Layer 14 into LayerZE
Copy Layer 14 into LayerZF

The source layer is checked by the program with a sign and the destination layer is
selected by the user.

Each layer has its own specific settings. These can be edited in the preferences window.
Click the ‘Preferences’ button to open the preferences window. The following window
will appear:
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Data Display Preferences PSvi——————————¥H&

f Layer 3A T Layer 3B T Layer 3C T Layer 3D T Layer 3E T LayeraF):'J
£

Layer 2A T Layer 2B T Layer 2C T Layer 2D T Layer 2E T Layer 2F
Layer 1A Y Layer 1B Y Layer 1C Y Layer 1D Y Layer 1E ‘

Layer 1F

Layer settings

Dynarnic Connect ~ Infa
off [$mode Hone T4 mode @ Mo Math Windo
T are—
wistorg (] | [P O m Intersaft Electronics
j History - - O Min Lamerdries 27
o | o) £-2250 Olen
tep [=] RMS
" = BELGILM
O
| Refresh [s] Shared Axis O Mean Tel +32 (0)14 231811
O pets Fax +32 (0114 231544
TRD |5 Tupe =
O sum
Labets
’7 On %7 mode
.. info@intersoft-slectronics.com ... http i/ Awww.intersoft-glectronics com ..
£ lLoad £ save b £ cancel ‘_ 0K )

The preferences window is automatically opened with the active layer on top. The other
layers are also accessible through the tabs. By selecting a layer, its settings become
visible. Select a layer by clicking the respective tab.

A layer has one of two possible basic configuration: static and dynamic.

Off = static.
On = dynamic.

Depending on the selected configuration, other settings become available.
- Off: (static layer)

Layer settings

Dynamic

r Mathematics

Mone 1% mode ) Ho Math
= =
) Max
Plot 2 Intersoft Electronics
) Min Lamerdries 27
— &
Flot - ) Res B-2350 Olen
(&)
= BELGILM
Shared Axis O-Elean Tel +32 ()14 221811
O vetta Fax +32 (0)14 231944
TRD | Type
— Ak O sum
Labels
[ On P& mode

r Infa

info@inter soft-electronic:

= .com

http :/ Fwwrw intersoft-electronics.com

In the plot panel, the settings for displaying the data can be edited by clicking the

legend .
Plat F‘ = ‘cummun Flots F OOO00O0000000000000000]
Point Style furegruund:. Background: .
Line Style All for both Other keys toggle
Line Width hone
Bar Plots
Fill BaseLin
Interpolati] * . ° ®
Color
=] [ ] a a

The shared axis type for the selected layer can be chosen. The shared axis type defines
the source of a common display type for the selected layer. This way it is possible to
display a common (shared) axis type in different layers but with the data originating
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from different sources for each layer.

Shared Axis

TRD | %0 Type

The connection mode can be chosen between none, target and track.

Connect

Hone | 2 mode

None: No interconnection

Dots: All dots are interconnected

Target: Multiple points belonging to one TRD record are interconnected.
Track: All points belonging to a target are interconnected.

Some statistical functions can be applied on the data of the selected layer. The selected
statistical function is applied on the Y-axis data over a sliding window over the X-axis.
The sliding window is defined by an X window size and x step. The following list of
mathematical functions is available:

2:5 2:4 223
r Mathernatics

® NoMath Window ¥
Qwr 5.0l ©
O tin OO
O rMs O
c Mean
O pera x windpw size
C Sum

<

X step

If for example Sum is chosen with a window size X of 2, then the Sum of all points in an
X window of 2 wide is shown on the Y-axis .

-On: (dynamic layer see later)

Layer settings

Dynamic

Connect Mathematios - Infa
O[3 made Mare T4 mode ® NoMath  Window X
[0 Jstartsean

[ 5 nistery =1 Elot Intersoft Elestronios
ST Lamerdries 27
Plot [
tep 11 LT
Refresh [s] | _Shared axis

B-2250 Dlen
TRD %1 Type

RIS o it & BELGIUM
] i | Ter+z2 ona 2z
Fax +32 (014 231944

QQ0Q0OQ0

Labels
[ on [0 mode —

... info@intersoft-electronics.com ... http://www intersoft-electronics.com ...

On top of the previous settings, some additional settings become available.
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Crymarnic

on ? mode
E Start Scan
lIl History [#]
Step [s]
Refresh [s]

Start Scan: start position of this dynamical layer

Scan history: number of plot visible during the dynamic run

Step size: step size between two consecutive plots during the dynamic run
Refresh rate: Update rate of the display during the dynamic run

Click the o7 button to activate the settings or the _€ance!  pytton to ignore the

settings. Preferences can be saved using the (save 3 putton and loaded using the
_tead " putton

6.0ther display types can be selected using the display type selector in the upper right

corner of the graph display or by clicking the ¢ button(see bullet3).

7.Zooming and panning in the display can be done using the graph palette.
I ] 5 9
W] gl ] x|

H
II ﬂ auto scale X- axis

1 *3| :
auto scale Y-axis
:-:.:-::-:l . .

X-axis settings
u-uu| ) .

Y-axis settings
@ Zoom tool
ﬂrﬂ Pan tool

ﬂ Select cursor
E Centre cursor

Enlarging or shrinking the Data Display P5 tool can be done by clicking and dragging the
]
lower right corner of the window. Click the button in the upper right corner to

expand the Data Display tool to full screen size. Click the button in the lower right
corner of the window to square the display of the Data Display tool.

8.To get more information on a specific point, position the red cross cursor on that point and
observe the target information panel. Remember that only the active layer can be

accessed. Click E to centre the cursor. Click ﬂ to select the cursor. This target
information can be queried in every display type.
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Range [Mm] 0.00
Azirnuth[deg] | 0.00
Soan # o
Source Mane

If detailed information about the selected target is needed click the button next
to the target info field. This button will launch a Data Display Info window, displaying
all available information for the selected target. The Info window runs in parallel with
the Data Display tool and is updated every time the cursor is moved to another target.
In total there are six different views, each displaying information belonging to a specific

source: .TRD (S4), .TRD (Ext), .S48, .S18, .S17,

Display Info windows can be opened at the same time.

[] Data Display Info P5xi Data Display Info P5xi
@f @/
- .IRD T DLF SCF T Info T IE J —/ -IRD DLF SCF Info T 1E
p
femEH™ ameo | ss T sie | s mo(s4) oD S48 T TE—T
RD Tie 1507 45 204450 e bunl [ 2immra | rmreml o Cat018 Datalink oty Tntorrogation Datallnk ety
TRODste | 100172002 Range [us] | 3072.394 AGAS [ CAUPacket| O ADPacket| 0O BoastCB| 0 CA Pseqm [
Sourse orly. Azimuth[deq] 325421 FLSTAT o CC Upacket, o D DPacket o GICE o CCl ®seqm o
state 7 Heiantlrt] | 10000 comeap| Cancel UPacke| O oot 0 wce [ 0 | ool %segm [ O
v e
UPacket Ack| o RA 0 [ o
4 Code| 1000 W Aireraft b PTEDDIG® | Target| O e - =
fL 100 | Veoity [fm/h]| 54332 st® D T e errogation Counter
S Address 1 Heading [deq]| 135.000 | Target Gen o . UF4 [
ORN a Rel Heading [dea]|_ 10.421 * Overiap o e ¢
Type | & FRoll call Power [dEm]|_ 0.0 UF 20 0
Flot/Track|  Track Elevation [deq]|  0.38 = e 0
[ T [
Sean * 28 ¥ [Mm][_-164.82% |&Range [Hm]| 0000000 e o
Treok# | o viMml| 106140 | & Az [deg)| 0000000 ] o U1t 0
* PSR hits/* RObr ) Longitude [deg]| —1.475 4 Time [51]_0.000000 —
# S5R hits /% RC 0 Lstitude [deq] | 52.069 I= | - Re-interroastion
Status Datalink events NiRCpert)[ o
31 24 28 16 15 8 7 = =t O i (RCexp) | @
Status 1 5[11011000] o o]y 10] o | svined | o
3L 24 =23 E=iS B L =geg 0 — Rr (Mi/Nel) | Wan
PR ol o o : Data Link Type
ca o e —
Roll-Gall detect 0 | [0 intex [0
vl 1 *Comm e [ 0 (] || Linkincex | @
vt —T" Count 548 |1
alid A Count 518 o
Start of Track (TRD) & Code Change aun
[ T
B || comsir [ =

Data Display Info PSi

Data Display Info P5.

f

=

.IRD T DLF

‘TVP

0088

AC
£149)Tine of Day CUTE)
1307343,

ap iptor
TVP‘TVPlSm‘RDPlSF\ ‘RHE

tele)Data Source ldentifier
B3

sIC =

2731

Fx‘

(Bdﬁ)ﬂausured Fosition in $lant Polar Coordinates
= 248,67 (Mn) , THETA = 325.42 {°)
(E?B)Hude “3/A Code in Oetal Representation
| =86 = 8]L = 8] Hode-3/A = 1088
€99 lode-C Code_in Binary Representation
Iv = 86~ ol Hode~: ~ 1a660 (7t}
(130 )Ragar Plgt Chanaster istic

y Subfield
‘sﬁ\.lssn‘sanlpn‘?an RPD‘RPD'FX ‘

el ude ot (1)S3R reply

(2200 craft adiress

(2am)Rircraft |dentification
PTERA1RR

{181 Track funker

(Zﬁﬁ)tulculutad Track veloeity

d spaan = 550,88 (Kt}
)

= 135.08

(170 ok, Statie

‘ENF|RHD‘HRDlDDu‘NHHlEDn‘EDMlFX ‘

a
g i g, A 113 e ¥ J @ 3
r .
TRD (54) TRo@Ext) frorsaee sie | SP— oy | e | A P s17 )=
] i
L H
" Fec Time = 13:87:49.284 490 [HiM:E] Fec Date = 18- @1—29@2 %
O Rec Azimuth = 382.871 [deg] Rec Scan = 82 il
i
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o Data Display Info PSvi =] =] Data Display Info PSvi
@f @f
=/ .IRD T DLF T SCF T Info T IE ‘J =/ TRD (54) T TRD (Ext) T 548 T 518 T 517 J
¢
TRD (54) ‘( TRD (Ext) T 548 T Sig - f w7 DLF SCF T Info ‘[ IE =
Llz] o
ASTERIX Cata1? record #1/2 = =
o] | Time = 13:87:43.006 408 [Hom:s] Date = 19-91-2002 :
D Azimuth = 332,038 [dea] Ecan = @27 &
(B1@)0ata Source Identifier
SAC = mxa4 , SIC = 181
{812)0ata Destination Identifier
OAC = @08 = B34
¢omBessage Tupe
g, Track data
¢2z0)AIrcrart address
148)Time of day (UTC)
ine = 13:67:43,2989
(845 )Calculated Position in UGSE Coordinates
LATITUDE {HGS-84) = 52.070300 (deg) $2:04:43.837 (hms)
LONGITUDE (HGS-84) = —1.403098 (deg) —1:23:38.366 (hms}
{878 )Hode-3 /A Cods in Octal Representation
|v = 8[6 =8|L = a] tede-3/h = 1088 mere s
{BSE)F light Lewelin Binary Repressntation
v =86 =8| Altitude = 18888 (ft)
{208)Track Yelocity in Polar Coordinates
Ground Speed = 550.88 (kt}
Heading = 135.17 (dea)
{238} Transpondar Capabi Lity
th =3
At least Comn. A and B and the ability to set CA code ?
(290)rack stats & 2
Pasition Mismatch Netwark Info
aLong| 0.0104 |[beg] 4Spesa] 0.00 | [Hm/n] | | Mebwork Delay | 0.000100 [[=]
alat [-00128 |(Degl aHead | 000 | [deg] Duplicate Mess 1 #1
& Al o [ft] Souree Gatwick
v 17 ref number 1 Destination orly. *

[] Data Display Info P5.vi O————nataDisplayInfoPsni————§&
O\ @
% -TRD (54) T -TRD (Ext) T 548 T 518 T SIT J 3/ JRD (54) T JTRD (Ext) T 548 T S18 T S17 J
LR e R U M| | TE L A R o i T O R S =
Cluster Responsbility T sck Support Procedure
; Vv GATW DUSS  Mone Hone  lone P —
: Coerae | B ] O = E =
e | 0 OO O H EH EH
lockout | [ [ [0 F= = HE
I Lock out O O O = = o e
Roll Call Counting Track doquis tion Frooedurs

Delays Track Data Stop Procedurs
Trpe. Delay [s] Sl o0
[Cluster Acquis tion Delay ORLY 11350 850

i e » iH : et F = Procedure, R = Running, E = Expecied, | = Initiated, C = Completed, § = Successful

9.By loading, filtering, zooming and selecting custom X/Y-axis, a specific data set can be
displayed on in the Data Display tool. This data subset can be saved to disk by clicking

the button. The following window will appear:

SelectFoldervi

Please select a TRD folder to save the data

Info
[ LINKED_DATA
=
1 LARGE MODELB TEST3

[(New 0 |

1 RADIAL 36 SCENT DFS
1 RADIAL 36 SCENT T1
T RADIAL 36 SCENT T2
1 RADIAL 36 SCENT T3
1 RADIAL 36 SCENT T4
1 RADIAL 36 SCENT T6

17:54:21
02/12/2000

Select an existing TRD folder to be overwritten or create a new TRD folder to hold the
data subset. A progress bar in the lower left corner will indicate the progress of the save
process.
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10.By clicking the button the Fast Filter function is enabled. This allows the user to
quickly filter on the data that is already loaded into the Data Display P5 tool. The

following window will appear:

O =—————"rastfilterTRDPSwvi="""-————————H

SCF Analysis Filter Drata Dizplay Layer Fast Filter
Y S Add
Morey W Hone " Mane ress
& & Code
L
M oatw W Hone A rciive | T
4 4 A —
Duss MNone FaY
— — ) Custom i Apply

w

S Address, A code and Track Nb can be specified to reduce the amount of data drawn in the
graph. The user also has to specify on which layers the action has to be performed. By
clicking the € mly ) putton the fast filter in then executed on the selected layers.
By clicking the ™ button a more elaborate filter can be composed. The last specified
fast filter remains active even when the fast filter window is closed.

0O =————"rFastfilterTRDPSvi="—————-H

Fast Filter

SCF Analysis Filter Data Display
0y S Address

#orey W Mone ) Mone
® an

st W one = ;
. hctive

Mouss W rone =

= — .. Custorn

S

1 ]

TRD:
S4a
s1g
IRD
DLF H
17 :
SCF

7 oang
& ge

7 funapt

|
Ccaearan ) (cearone

| Yalue

g Alphabetical Field List

10.By loading, filtering, zooming and selecting custom X/Y-axis, a specific data set can be
displayed on in the Data Display tool. This data set can be displayed as a histogram by

clicking the histogram button.

Histogram

The following window will appear:

Hitersoftfelectian coMl
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Multiline Histogram.vi =]
[ TRD: Slant ¥ [Nm] -] ‘|
Histogram
* Settings - Statistics
2740 ® #bsolute 8191 645 | Total
260.0-| D Relative 2549 Mean
i [J cumnulative 15724 =To
[Zam1_sinsice 15923 | RMS
22004 nelusion sa77a | Max
200.0-| #gins -34.650 Min
180.0] Population - Statistics non zero ——
3214 | Count L2543 Mean
160.0~ Papulation non zero 15724 STD
[ Gursor 34774 | Max
120.0-] 10100 | ®Hits iy Min
209 Low
1000 24.4 High
20.0-] [ Comment
&0.0-
40.0-
1] | IFF | Loga P
o 12/ 233 ]
w47 200 -100 -0 100 200 300345 TRD:Shant ¥ [m]
A ) TRD: Slant X [Nm] A
One of the two axis can be selected using the selector I—I"’ TRD: Slant Y [Nm] in the top

right corner of the window.

The following settings can be done in the histogram function:

Relative or absolute value representing

!} Abzolute
l:l Eelative

Cumulative value representing

[ curnulative

Bin size value. The # Bins indicator is directly coupled with the Bin size value and the
respective boundaries of the geographical display of the Data Display tool

Bin size

Boundary inclusion

lower  Inclusion

20

# Bing

These parameters can be altered at any time and this will result in an immediate
recalculation and redisplaying of the histogram.

Some statistics are automatically calculated on the selected data set and are displayed
at the right hand side of the histogram window.

Statistics

-2191.645 | Total

-2 549 Pean
15.724 STD
15.9239 RMS
24774 FMax

-34.650 | Min

Use the graph palette to zoom and pan in the data, centre and select the cursor.

W] =) L2 +|
W3] gl aml X
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Use the legend palette to change the appearance of the histogram.

= 1|
Legend | -
g—rlmmmun Plots

]
Point Style p
Line Style [ ]
Line Width [
Bar Plots ]
Fill Baseline P

]

~| Interpolation

L[] ]
I:IDDDEIEIEIDDEIEIEIDDDEIEIEIDDEIEIDD

Illl
Furegrnund . Background: . -

All for both Other keys toggle

The cursor display shows the value, the upper and lower boundary of the selected
histogram bin. A bin can be selected by dragging the cross cursor to it. The cursor will
automatically be placed in the centre of the bin and the cursor display will be updated
at the same time.

Cursor
0.00 ¥ Hits
-250.000 Lovw
-225.000 High

The histogram can be printed by clicking the print button. The RASS-S reporting
function is enabled which allows you to store or print the histogram. Information about
the histogram can be entered in the comment field. This field will be printed together
with the histogram.

Cormmment

Click the return button to close the histogram function and return to the Data
Display tool

11. The background of the Data Display can be turned On/Off by checking the
box. The background of the Data Display can be configured by clicking the
button. This will open a background settings window. This settings window allows the
user to add grid lines, range rings, a coutour map of Europe, cluser maps (if available) and
station positions. For all of these a specific color can be selected. Depending of the type
of the display, some linds of background are not available and will not be drawn.
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[0 = BackGroundvi= B

CTwpe —
[T #¥ Grid Lines O
[7) Range Rings =
g Contour Map =

[ Relief Map

[0} Surweillance Map

[7] Data-link Map
EE Lock-out Map

[0} ILock-out Map
WA station Position  [H]
é Ra/ iz Cursor =

— Cluster Map ————

[Elattitude s [F5000 ] 1#]

state 37 1%

Hode orly 1%

@ Merge Cluster Maps
Twpe Cont. + Surf. ?‘

= orLy [ tone

E carw I Mone
E cuss [E mone

12.When a layer is set to dynamic mode, it can be manipulated by some of the top row
buttons. Notice that all the dynamic layers present in the Data Display tool are
affected by these buttons.
E Start dynamic layers

Pause dynamic layers

Stop dynamic layers

1]

Step forward in dynamic layers

4l

Step backward in dynamic layers

Set filter for active dynamic layer

Once a dynamic run is started by clicking the E button, it keeps on running even if the
end of the file is reached. A dynamic run always has to be stopped manually by clicking

the E button.

13.To print the displayed data, click the button. The report window is evoked. First,
you are able to enter some comment and select a figure number to be printed along with

the page. Change any appearance according to your personal taste and click the print
button to create a report or to print the data.

14.Click the button to make a Tabular View/ Data Export from the selected data
shown in the geographical display. The following window will appear:

B
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E = |
- Export SelectionList ——_ Export List
=8 FilEE]E
S B[]
¥ Indes +
¥ Time of Generation [him:s] . TRE: Index
Scan TRD: Time of Generation [him ] ]
Fractional scan TRD: 2 Code
Range [u=] TR : Range [Nl
+ Range [Nm] TRE: dzimuth [deg]
¥ azimuth [deg] TRE : Longitude [deq]
# [Nrn]
Y [Nrn]
 Longitude [deq]
Latitude [deq]
Altitude [7t]
Speed [Nra/h]
Heading [deq]
Flight Lewvel [FL]
Fower [4Bm]
Elevation [deq]
Relative Heading [deg]
Target I
Target Generator
Overlap
Set
1 Code
v 2 Code
/4 Code —
S Address
Cancel f ok O

The user can select a number of items to be listed from the Export Selection List at the left
side of the window by double clicking the item of interest or by selecting it and clicking

the E button.

There are seven sources of information:

o TRD
548
s18
IRD:
DLF
517
SCF

Each source has its own specific list with export fields. The export selection list is
automatically adjusted according to the selected source. The selected item is transferred
to the Export List and a check mark is added to the corresponding item in the Export
Selection list. At startup, the default Export List is loaded from disk. This default list is
called: DefaultTabularView. The default list, like any other list, can be edited, loaded
and saved according to the needs of the user.

A selected item in the Export list can be shifted up or down E Use the button

to delete the selected item from the Export list. An Item can be selected by clicking it in

the list. Once the contents of the Export list is defined, it can be saved (format) to

disk. Use the @ button to load (format) an earlier saved Export list.
To display the list in tabular view, click on the o) putton. To leave the Data

Export window and return to the Data Display, click the "€ “pytton. Depending on
the selected items the following window will appear (notice the the data is sorted in
ascending order according to the consecutive selected items):

B
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PrintTablesvi="—F————— B

Hc————
(2] &)@ =+ EE=

Data Display listing | Layer name : 1. RADIAL 36 SCEN1 DFS | Window :x max : 09.09 [TRD: Slant X @
[Nm11 % min : 10.74 [TRD: Slant X [Nm1] ¥ max : 18.98 [TRD: Slant ¥ [Nm1] ¥ min : 22.55 [TRD: Slant ¥ :

TRD: Indes TRE: Tire of (| TRE: 5 Addres|TRE: Range [NTRD: Azimuth |TRD: Altitude

o 16:10:12.202 %3 21.722 23.0000 1]
1 161018178 =3E 21971 250000 0
2 16:10:24 155|=2 22220 25.0000 o
z 161020130 =2 22 469 25.0000 o
4 16:10:36.10% =3 22718 25.0000 o
3 16:10:42.05¢) %3 22967 235.0000 o
& 16:10:45.063) =3 25218 23.0000 o
i 16:10:54.04() =3 234635 23.0000 1]
a 16:11:00.015|=3 22714 250000 0
9 16:11:05.99¢|=2 2T .06F 25.0000 o
10 16:11:11.971|=2 24212 25.0000 o
11 16:11:17.94|=3 24 461 25.0000 o
12 16:11:23.927x3 24710 235.0000 o

The top row buttons operate the window.

Toggle “Help” window On/Off

2
ﬁ Save list (contents) to disk (Internal format)

& Load list (contents) from disk (Internal format)

Export list to spreadsheet (Tab Separated format)
E‘ Cut item from list

Eg
Copy item from list
E‘ paste item in list

Empty list

Import list from spreadsheet (Tab Separated format)

Undo last

Y] =

Select all

= Print list

Sort list according to sort key
E‘ Close window

15.Click the button to open the Third View tool. This tool allows to add a third
dimension to the display . The third dimension is displayed as a colour scale. The Third
View tool will take the active layer as a starting point to represent the same data as
the Data Display but with the possibility to add a third colour axis. The first time that
the Third View tool is used the following window will appear:
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Define Z Axis P5.vi
2 @&+ |
CALC Activity BrCB i
E-hiis
’7 bLF |20 Activity BrCE 5 ‘
Cursor fif
oF [ #) BrCB 5-C A [+]
BrCB S-NC ) [=]
BrCB O G
BrCEC 4[]
BrCE & [
[ Cancel f oKk

This window allows the user to select the contents of the colour axis in a similar way as
for the X/Y axis (see above). There are seven different sources of information for the Z-

axis.

o TRD
548
s18
IRD:
DLF
517
SCF

Each type of source has its corresponding list of possible axis definitions. The list is
automatically update according to the source selection.

On top of the axis selection, there is a possibility to define the shape of the cursor
display. There are five (plus default) different cursor shapes to define from a list of 17
possible shapes. The priority of the cursors increases from bottom to top. Just as for the Z-
axis, the user must first select a source from the list of five and then define each of the
five cursor shapes (not mandatory, select None if not used)

Click OK to proceed or Cancel to ignore.

The following window may appear (depends on the selected geographical display):

B
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O DD Third View P5vi HE
PEEEREE] [ — ]
TRD: Slant ¥ [Hm] a 1A. ORLY | E]

% os1s |
v[ resszs |E
2 oom
- Color sotk ————
10
08
0s
04
02
00
Curzor Legend
oLF
Breesc  |[+]
sreese [0
ore 0
woes 2]
Bree A
Terget nfo
2 VG
Acode | 1000 |[m
L 100 |®
s[ 1 |rreooie
Range [Nm] | 242.67
Azimuthldeg] | 325.42
Sean # 22
Source orly
0o T T T T T T T T T T T T T T T 1
400 30 300 250 -200 150 100 50 0 50 100 150 200 250 300 30 400
BaskGraund TR : stant ] [
v ==
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The look and feel of the Third View tool is similar to the Data Display tool. Things
like Background ¥[ emerams ] Square graph ,Toggle help , Histogram ,

Multilevel link [£=] Data Link Status Display, Print , Target info [Tretee | Xy
e 5[ ]

zooming and panning e 22yl ) X] will react in the same way as for the Data
Display.

The top right selector allows to select the data for the colour scale: in this case TRD:
range [Nm].

| TRD: Range [Nm] TI

To edit this list of possible Z-Axis definitions, choose “define custom...” from the list to

add a new Z-axis definition or click on the v button to edit a item of the list. The
editing, loading and saving is similar to the X/Y axis definition used in the Data
Display tool.

Automatically the corresponding data is loaded into the tool and displayed as a colour
scale.The progress of the loading is displayed in a progress bar.

=

The full range of the colour scale is visible in the colour ramp. The colours go from black
over blue, green and yellow to red. It introduces a feeling from cold to hot or from low to
high. The first time that the data is presented the colour scale is auto scaled, this means
that the highest value is represented in red and the lowest value is represented in black.
In between there is a linear distribution of the values according to the corresponding
colour. The colours can not be changed, only their corresponding values can be changed

= et dadenies—_vYolume 4
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- Color scale
1400

1000
Z75.0
Z50.0
1250
is.

By changing the high or low colour values, the colour scale can be redistributed over a
limited range. All values above the highest are represented by red, all values below the
lowest are represented by black.

Auto scaling for the colour axis is similar to the auto scaling of the XY axis by using the
W= putton. The precision of the colour axis can be chosen with the button = Clicking
the 2l putton will display the third axis in absolute values.

The default representation of the dot (the point style) can be chosen from a picture list

by clicking the *| putton. The graph is redrawn with the point style of your choice. This
does not change anything for the colour scaling or XY scaling.

| nane =] - L] @
a u a o} u
+ + x %

#* L]

The selector just on top of the graph displays the current Data Display layer which is
represented in the Third view tool.

| 1. RADIAL 36 SCEN1 DFS |

The user can select one of the 10 layers of the Data Display tool and the corresponding
data will be loaded in to the Third View tool with the third axis as a colour scale. Data
Display layers with no data are listed as None.

¥ 1. RADIAL 36 SCEN1 DFS

1

2_ None
%. None
4_ None
3. None
6. None
7. None
8. None
9. Hone
10. None

By clicking the = putton (select query cursor) and X putton (centre query cursor), the

guery cursor + can be dragged to a specific target and the corresponding target
information will be displayed in the target info panel.

§ nN Volume 4
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Target Info &

& Code 525
FL IZ0
g a

Range [Mm] 51.28
Azimuthldeq] | 222.89
Scan * 12

LI IES

_ " Staus Diplay _ _
16. Click the 1= sz stasbilay | menu to open the Data Link Status Display or SCF
Status Display window. The information displayed in these windows are linked to the

target selected by the query cursor in the Data Display tool or in the Third View tool.
we will start with the DLF ( DataLink) Status Display:

O=————— patalinkStatusDisplayvi————— 0I5

| o ‘
<TRI} 225 II*T* m ’—IQ ﬂ
ADLP “mﬂ Mﬂ

Windaw Position

s —_—
BICE Eib, x40
i S ~Timing Info
GICE it x40 GICE it x5
DFz0 DFZL 11[15:59:10.375 712/ X]
f’:cg P x40 SICE Eep =50 12[15:59:10.375 712 |
FOEME at| 0.000000 |[s]

CLF

Target Info Q

v
ACode [ 1001 |[m
Cabpas fL o m
IE data
ac sz |[prennz
Range [Nm] | 15.24
GOLP 15.00

Soan # 22
ATC
o, o0dfhoo =

&

The Data Link Status Display shows all the available information belonging to the
selected target (TRD record) in a graphical way with different levels and lines
representing transactions for a specific target (TRD record) between the levels. There are
five different levels: ADLP (Airborne Data Link Processor), TP (Transponder), POEMS
(Pre-Operational Mode S Station), DLF (Data Link Function), GDLP (Ground Data Link
Processor) and ATC (Air Traffic Control). If there is more information available (kind of
transaction, contents of the transaction), this is also displayed on top of the transaction
(coloured line). At the top of the window <TRD xx> is displayed when there is a TRD

record present for scan number xx even if there are no transaction linked to the TRD
record.

The ordering parameter decides whether the transactions (within one scan) are drawn in
chronological (Time) order or in logical order (interrogation and replies are correlated in
pairs). When an interrogation transaction (green line) is not touching the previous reply
transaction (blue line) or the next interrogation transaction (green line), it means that
the both interrogations were send in different roll call slots. When they are touching, it
means that they were send in the same roll call slot.

Just like for the Data Display tool, by clicking the = putton (select query cursor) and X

button (centre query cursor), the query cursor + can be dragged to a specific target and
the corresponding target information will be displayed in the target info panel and the
Data Display Info Window will switch automatically to the corresponding tab (see

RUM4 Ch X SCF Analysis v4.4.3 14-11-02
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Data Display tool for more information about the Data Display Info Window).

RUM4 Ch X SCF Analysis v4.4.3 14-11-02

r Target Info @ v o
& Code 525 ||H
FL 30 ||m
=1 u]
Range [Nm] 61.28
Aziruth[deg] | 222.8%
Scan ¥ 13

By entering a window size, the amount of information displayed in the window can be
changed. A window of 5 means two positions to the left and positions to the right with
the selected target in the middle. All means that the complete trajectory is displayed

Window Size
am o s |

O=—————— atalinkStatusDisplayvi—————

B}
Ortering ‘
e
ey vl ) x|
“Window Size
gm L s |
it

5
Window Position
i

=

BRI 20, <TRD 21> <TED 22> <TED 23> <TED 245

EL Fa F4
GICH Ekt 60|  GICE Ekt 30 BICE Ext g0
UF4  UFSUES|| U4 UFS| [UF4 UPSEES)| ||UR4 1ES)
5 e

o8 o
. DFRMRGUFGL] | MFOmrEl ATW raEEna; | DFomE:

L LI T

~Timing Infa
1[15:59:10375 712 X|
12)15:59:10375 712) %]
at| 0000000 |[s]

Target Infa @

v G
e [ 1001 |[m
catie | g 7 |
PTEODZ
1524
GOLP 1500

I 1 1 I || e
ate

oo =

B

The Window Position slider can be used to scroll through the complete trajectory of the
selected target. This manipulation is actually the same as moving the query cursor in the
Data Display tool across the selected trajectory.

There are two timing cursors available: t1 and t2 (grey lines in the display). Both
display the UTC time stamp of the transaction that they are locked on. At displays the
difference in seconds between the two timers. This time difference is also display at the
bottom of the data link Status Display, in between the two cursor lines. Use the X|
button next to the UTC time to centre the respective cursors.

Timing Info

t116:01 :116.026 732 il
t2|16:01:16.860 250 il
[s]

at| 02Z4111

Enlarging or shrinking the Data Link Status Display can be done by clicking and
=
dragging the lower right corner of the window. Click the button in the upper right

corner to expand the Data Link Status Display tool to full screen size. Click the
button in the lower right corner of the window to square the display of the Data Link

a

Status Display tool. Click the button to close Data Link Status Display window.

B
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17. Click the menu to open the SCF Status Display window1 or 2 ( These
two windows have the same functionality, and can display data from 2 different nodes
at the same time). The information displayed in these windows are linked to the target
selected by the query cursor in the Data Display tool or in the Third View tool.

o SCF1 Status Di: i BE

S Address: 4004EB Cat017 Display | Tx Only | |

c;%da c;%da c;%da c;%da c;%da

POEMS A

w I%
Dipiay
Oa L n |

() nolude 0D Firter

™ ) Show Soan Humber

indow Fositin
[(——e~]

Sures [ bovin 9
atngg Catinag Catinag Catinag Catinag catioge | |10:27:48.085 938 x|
2 [1027 4m 065 935) K]
t2-t1 0.000 000 [s]

EF

POEMS B

I wea| |
. &
:
.
>
:
s
g
:
.
.
>

ATCE

>

The SCF Status Display shows the Cat 48, Cat 17 and IRD ( Interrogations) data
belonging to the selected target (TRD record) in a graphical way with different levels
and lines representing transactions . There are five different levels: ATC A, POEMS A,
TP ( Transponder) , POEMS B and ATC B. Typically a Transponder is interrogated by two
( or more) POEMS interrogators. This is represented by green or blue arrows between
POEMS and TP. These interrogations cause the POEMS stations to send Cat 48 data to
ATC centres. This data is shown as orange arrows from POEMS to ATC. If one of the
POEMSes requires assistance using the SCF, or another transaction if evoked on Cat 17
level, this is shown as black or red arrows between POEMS A and POEMS B.

If the dataset contains more than two Nodes, the user can select POEMS A and POEMS B
from a menu.

Mode Selection

POEMS 4 fa]
. Gatwick
POEMS B None

Mone
Nane
None

- Display —]
3 an

Just like for the Data Display tool, by clicking the =+ putton (select query cursor) and X

button (centre query cursor), the query cursor —|' can be dragged to a specific arrow and
the corresponding target information will be displayed in the target info panel and the
Data Display Info Window will switch automatically to the corresponding tab (see
Data Display tool for more information about the Data Display Info Window).
Normally, the link between Data Display and Status display is master-slave. This
means that the Data Display cursor determines what is shown in the Status display.
This relation can be inverted by locking the cursor of the status display.

I ) Q1+ | @
0yl @) x|

’— Mode Selection

POEMS A [&] Dusseldors| %1
POEMS B Gatwick | % |

This locking automatically causes the “Node Selection” lock to Unlock.

In this situation, the cursor in the status display determines the position in the data
display. If you switch between POEMS A and POEMS B of the status display, the layers
in the P5 Data Display automatically follow.

intersofelectionicoMud
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18.

RUM4 Ch X SCF Analysis v4.4.3 14-11-02

By entering a window size, the amount of information displayed in the window can be
changed. A window of 5 means two positions to the left and positions to the right with
the selected target in the middle. “All” means that the complete trajectory is displayed

Dizplay

a3 n ]
] Include DD Filter

E Show Scan Mumber

If you select “Include DD Filter” | the filtered data is also shown, ( but in grey).

The Window Position slider can be used to scroll through the complete trajectory of the
selected target. This manipulation is actually the same as moving the query cursor in the
Data Display tool across the selected trajectory.

There are two timing cursors available: t1 and t2 (grey lines in the display). Both
display the UTC time stamp of the transaction that they are locked on. At displays the
difference in seconds between the two timers. This time difference is also display at the

bottom of the data link Status Display, in between the two cursor lines. Use the X|
button next to the UTC time to centre the respective cursors.

Timing Info

Sautce Detection |%

b10:27 42,025 922 E
b2 1027 43085 928 E
t2-11 0.000 oo [=]

The “Source” determines the time source. This can be time of detection ( only for cat 48
and some cat 17 messages) or time of recording.

Enlarging or shrinking the SCF Status Display(s) can be done by clicking and
dragging the lower right corner of the window. Click the Hl putton in the upper right

corner to expand the SCF Status Display tool to full screen size. Click the button in
the lower right corner of the window to square the display of the SCF Status Display

tool. Click the button to close the window.

Use the button to activate the Multi Level Link with the Protocol Viewer tool or the
Analyse Pulse Recording tool. Notice that the corresponding EDR raw recording is
automatically loaded in the Protocol Viewer . The corresponding pulse recording file
needs to be loaded in the Analyse Pulse Recording tool in order to use the Multi Level
Link tool. Select one of the four available links: Cat048, Cat 17 Cat018 or video. The
principle of Multi Level Linking used in the Data Display is similar to the one used in
the Inventory tool, except that there is an extra link for the Cat018 data towards the
Protocol Viewer tool.

Link to Cat01 &
Link to Cat01 7
Link to Video

The same principle is also included in the SCF Status displays, but here the selection

between Cat 17 or Cat 48 is made automatically. The DLF Status Display does not have
this multi-level link possibility.
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Select a point of interest using the query cursor (red cross), then activate the Multi level
Link. The corresponding information will be displayed in the respective tool (Protocol
Viewer or Analyse Pulse Recordings). For more information about Multi Level Linking,
please consult the user manual Volume 3, Chapter 11l ( Video) and Volume 4, Chapter V
(Data) .

17. Click the button to open the TRD Counter window. This tool allows the calculation of
certain (user defined) parameters per scan or part of a scan. The following window will
appear (with a different contents):

O=—————— —Wtountervi=———————— 0 &
# oourances of ACAS RA Status ACAS A A

4

ACAS RA ST

ACAS RA S-HC

ACAS RA D

ACAS RAC
2

T T T T | T 0 T T
10 100 200 200 400 s0.0 &0.0 700 200 L0.0 1010

S ) 8 -
e [ | o 63 |

Tabular result

Population  [Papulation NZ [Tatal Mean Meantiz  [s70 Ma iin Hin 1z
ACASRA A 100 E 135.000 [1.578 =556 1507 4.000 [0.000 [2.000
ACASRAS-C [[101 B 1000 |oz07 3444 0992 4.000 0000 =000
ACAS RA S-HC[101 B zooo  |oozo 1.000 0170 1.000 0000 1.000
acasRAD (100 B z9.000  |osss 1.000 0487 1.000 0,000 1.000
ACASRAC (100 B 2000 ooz 1.000 0139 1.000 0,000 1.000

The tool mainly consists of a graph and a tabular display representing the results of the
calculation according to the selected analysis type. To select a specific analysis, use the
Analysis types selector in the upper right corner of the window.

v ACAS RA Status
Cat018 activity
Comm D Status
Failures
Link Count

This list contains all the TRD analysis types which are at that moment present in the
CAMPAIGN:GENRAL:TEMPLATES directory. An individual analysis type from the

list can be edited by clicking the button. The following window will appear (with a
different contents because the selected analysis type is displayed by default):

RUM4 Ch X SCF Analysis v4.4.3 14-11-02
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Define TRD Counters.vi

BFEREEEFEE]

Analysiz: [ACAS R4 Status

- Counter Desaription List
Counter name type Interval 7 ACAS RA A
[feasraD | [sount/sean w][.0000 J ACAS RA 5-C
Counter Contents ¥ ACAS RA S5-HC
(CALC ACASRAD = o S ACASRAN

|| [+ AcAs RAC

Click the @ button to load another analysis type. The following dialog will appear:

File Dialog
[ TEMPLATES %] [ HDoirk %]
=7 L] Eject I
[ ACAS RA Status.cnt

[ CatD18 activity.cnt
[ Comm D Status.cnt
[l Failures.cnt

[ Link Count.cnt

Please enter a Counters Template

flename: =

| | [ Cancel ]

[ View All Bl

EIE200C

Select the prefered analysis type to be edited.

Click the button to clear the display and start from scratch to buid a new analysis.
Type in a new name for the new analysis type.

Analysis: |New Analysis Type |

Click the E button to add a counter definition to the analysis type. The counter
definition window to define the first counter is enabled.

- Counter Description List
@Counter ¥0

Counter name type Interwval

[counter =0 | [ sountsean ] [0000

Counter Contents

Type in the counter name and decide the interval for which the counter has to be

calculated.
Counter name type Interval
|Test counter | | count/sean VI 1.0000

Click the button to define the contents of the counter or doubleclick the name of
another counter in the counter description list.

RUM4 Ch X SCF Analysis v4.4.3 14-11-02
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r Counter Description List

@ Test counter

The following window will appear:

SearchEditor TRD.vi

Data Display Filter

(] L
TRD ]

s42 [ 3 fing

s1e i .

IRD Gy

CALC .

[ H CiEnient
| Yalue | |
[ Clear One ] [ Clear All ]

[ Save... ” Load... ] [ Cancel ] [ 0K ]

This is in fact the same window as the filter definition window in the Data Display
tool. For more information about theis window, please consult the user manual on this
topic. Use this wndow to define a specific counting function and click the OK button to
add this new counting function to the new analysis type.

- Counter Deseription List

Counter name type el 7 Test counter
[Test counter | [ sountscan + | 10000 —
Counter Contents

[ CALC Linked 543 = 0

In the same way multiple counters can be added to a single type of Analysis. Each counter
is represented by a line in the graphical display or by a line in the tabular display of
the main window.

. . g2
Use the button to cut a counter from the counter definition list, use the button to
copy a counter from the counter definition list or use the button to paste a counter into

the counter definition list.

Once the analysis definition is finished, use the button to save the analysis in the
CAMPAIGN:GENRAL:TEMPLATES directory. The new type of analysis will be added
to the Analysis types list and will appear from now on each time that the TRD Counting
window is opened.

Click the button to close the TRD Counting window and return to the Data Display

tool.

intersofelectionicoMud
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Chapter XI: Network recording Tools on UDP-IP and TCP-IP

1.0. Introduction

The final stage in the radar chain is the data processor and the corresponding data
transmission elements: data lines, modems, telephone or dedicated data lines. More and
more this radar data is shared by multiple users distributed over a wide area. For
efficient transportation of this data via private or public networks, high speed serial
communication protocols such as LAP B / X25 are commonly used.

Alternatively, the radar data is distributed from Radar to Centre or between Centres
using IP based protocols. IE has developed two types of dedicated recorder tools to record
such data if it is present on a local network. One of these protocols is UDP-IP ( User
Datagram Protocol-Internet Protocol ) , the other is TCP-IP ( Transport Control Protocol-
Internet protocol) .

The tools enclosed in this version of software records UDP_IP formats as specified by the
AENA Spanish administration. and TCP_IP data as defined by the EADS radar
development group. If the user want to record other protocols or configurations , it might
be required to modify the tools to accomodate these different requirements.

The recordings are performed using the build in ethernet port of the computer running the
tool. The software tool described in this document was specifically designed for the
AENA supplied specifications and as thus can record the AENA dedicated DDE format
as well as Asterix. The TCP_IP tool was specifically developed for EADS and records
all types of TCP_IP oriented Asterix and EADS dedicated data formats (RR SIP-PEX;

RR PEX- ST)

The recording can then be converted into a suitable data format for further evaluation:
this can be the RASS-C compatible Mayer-10SS format or the RASS-S4 data format.
Furthermore, since the full communication protocol is recorded together with the radar
data, an analysis of the line quality and communication protocol syntax is possible.

2.0. Network Data Recording Hardware Requirements

The recording equipment includes the following hardware:

-One Computer having an ethernet port ( min 10 Mbit ethernet )
-optionally a Hub to connect to the Radar local network

The recommended computer platform for running RASS-Se including Network recording
would be a macintosh G3 or G4 power book ( min 192 Mb RAM, 300 Mhz clock) or a PC
with Pl ( min 128 Mb RAM, 500 Mhz) .

RUM4 Ch XI network recording v4.4.1.08/04/02
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3.0. Making a Recording: Checkilist

3.1. Procedure
The network recording will be set up in several discrete steps:
a) Hardware connections
b) Making a recording
c) verification of data and protocol ( optional)
d) Converting data into a convenient format

Corresponding to each step one or more tools will be used :

b) UDP-IP recorder.vi : Active TCP_IP recorder or Passive TCP_IP recorder.vi These tool
control the recording.

¢) Protocol Viewer.vi

d)_EDR Convert.vi

3.2. Connections
Always connect the recording computer to you radar local network using a Hub. The data
must be recorded in a position where the data Passes . This means that you must tap into
your LAN , using a dedicated HUB or using a separate connection.

Console 1 ConsoleN  Console N+1
Client Client Client

Ethernet Switch/
HUB Router

‘ SASS-Srunning LAN recording

RUM4 Ch XI network recording v4.4.1.08/04/02
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The connection point can NOT be a switch , since in that case the data is not always
passed to your connection port.

3.2. Recording the Data: UDP IP Recorder

1. Load the UDP-IP Recording tool from the RASS-S toolbox.

Junn
1l

425 v

EDR Data Analyser
ELR Bit Recorder
ECLR Corrvert Bit Recording

EDLR Serial Recorder

EDR Convert Serial Recording
GOLP

Protocol Yiewer

ECR Replay

EDFR Export

Convert Metwork Recording I

The following window will appear on the screen.

UPD_IP Recordervi=———————— &
EEEE o
#  Format Stream  Fort Destination |F Source |P #pockets  #bytes
— Recording Information
Euffering [ Recording Time |00:00:00

The user interface of the UDP-IP Recording tool is divided into several functional blocks.
At the top, there is a row of buttons to operate the tool.

I Toggle “Help” window on/off
I Show the preferences window
I Start the recording

| Stop the recording

I Copy data to image file

OE[=][o])[k][&]

| Stop the UDP_IP Recording tool
Some of these buttons can be disabled according to circumstances.

Under the command button row you can find the list of “Filter” information. each filter is

=

intercafielectionico ik

RUM4 Ch XI network recording v4.4.1.08/04/02




RASS-S User Manual ChapterX1 : Network recording Tools on UDP-IP and TCP-IP -X1.4-
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defined separately by its Source and destination IP addresses and port number.
Furthermore, each filter needs a definition of the protocol used ( DDE, Asterix) The
window shows the number of packets and bytes recorded for each filter.

Multiple “filters” can apply to one stream. A stream can be seen as the equivalent to a
recording line on the EDR .

#  Format Stream  Port Destination P Source |P #packets #bytes
a1 ASTER X a1 1234 aa1 .ea1 .aal .ea1 BE1.881 .681 6682 a a
[z DDE @z EEE 1 BE1 .6a1 a8l 661 BE1 081 .681 6682 a (50

Finally, the tool has an indication of the recording time ( beware, is computer time, so

make sure the computer clock is set correct before launching LabVIEW!) and the
Buffering.

2. Now Run the UDP-IP Recording tool using the button in the upper left corner of the
window.

Now setup the filter parameters. This can be done by clicking the preferences
button.

Setup UDP_IP parametersvi="—"——

0] (&)

(2] [+]

# Format Stream  Port ODestination IP Source |P
a1 ASTER X @t 1234 HE1 8681 681 8681 oo 1 [ T R )
Bz DDE Bz BEE1 BE1 .881 .681 .8681 B@1.8681 .681 ..8682 [

Now define the first filter. This is done by clicking the Add button. E

A filter definition window will appear:
=————— UDP_IPfilter parametersviGS————

Format Stream Fart Cestination IP Source IP
wlasTERE: | Sl A | |
Erropllnvul id filter sockets 1A [ cancel ] eu
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In this window, select
-The protocol used in the filter ( Currently limited to ASTERIX and DDE)

Forrnat

/ ASTERIX

-The stream reference number [ 1-32]. Multiple filters can apply to the same stream, but
the recording formats ( Asterix/DDE) must be the same.

-The port number [1-65535] used in the recorder (the same for source and destination)

-The Source IP address in dot notation xxx.xxx.xxx.xxx of the UDP/IP source

-The destination IP address in dot notation xxx.xxx.xxx.xxx of the UDP/IP destination

If the user enters a value erroneously in the setup window, a message will announce the
problem.

Error|lrvalid filter sockets 141

Click on the Ok button to leave the window. Ok is only available if a valid filter is
defined.

E Add more filter if needed, using the Add button.

. Use the Edit button to edit the filter. This will evoke the same window as above.
Use the Delete button to clear a filter from the definition window.

E. Use the Save button to save a set of stream definitions to disk.

File Dialog
[ FILTERS %] [Macintosh 2]
= | ] Eject I
[(New O3 ]
Saving filter configuration...
[demo filten | [_cancer ]
[ View All =]
@IE200C

@ Use the Read button to reload a set of stream definitions from disk.
Use the return button to close UDP_IP Parameter window.

3. Now start the recording by clicking on the Record button. E

RUM4 Ch XI network recording v4.4.1.08/04/02
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=—————————  UPD_IP Recordervi="—"—r— E

[]

# Format Stream  Port Oestination IP Source [P #packets #bytes
&1 RASTER X a1 1234 881 .001 .681 681 681 .6681 081 .68Z : [} 5]
A2 ODE B2 BEE1 BE1 881 ..081 .881 BE1 8681 B8] JBE2 2 =] A

— Recording Information

Buffering [ Recording Time |00:00:00

The byte and packet counters will increment and will show the number of packets and
bytes recorded so far. The data is recorded into a temporary file on the hard disk of the
SASS-S computer.

4. The save button saves the recorded data to a user defined folder.

Click the Save button to initiate the copy tool. The following windows will appear:
=——UDP_IPresultfilesvi=—"——7=H

Progress

i ] | Building indes file...
Cancel

, followed by

= Selectholdervi="—————

Please specify the UDP/IP recording destination

Infa

[ RAW RDR =]

=
C1 RADIAL 36 SCEN1 04040177

=)
C1 SHAW MODE S T1 m

=1 SHAW _MODEAC

oo

17:25:09
03/01 /2002

This window allows the user to browse for a destination folder on the computer hard
disk. Once a destination is selected the tool will automatically generate the
appropriate files. The following window illustrates the progress of the saving process.

The copying may take a while. The progress can be monitored in the progress bar . After
copying, the window will close automatically.

RUM4 Ch XI network recording v4.4.1.08/04/02
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3.3. Recording the Data: Active TCP_ IP Recorder

1. Load the Active TCP-IP Recording tool from the RASS-S toolbox.

Add On ﬁ'

Active TCP_IF Recording

Pazzive TCP_IF Recording
Fulti TCP_IF Replay
FMulti-Radar Event Scenario Gen

Fulti-Radar Traj Scen Gen

Proximity Test
Fesolution Viewer

The following window will appear on the screen.

O Active_TCP_IP_Recorder.vi
. | 9pt Application Fant vI e vl = Vl

# Format

Server Client

#pockets #bytes status

— Recording Information

Recording Time

The user interface of the TCP-IP Recording tool is divided into several functional blocks.
At the top, there is a row of buttons to operate the tool.

[Ol[R)[=][®] k][]

I Toggle “Help” window on/off
I Show the preferences window
| Start the recording

I Stop the recording

I Copy data to image file

I Stop the TCP_IP Recording tool

Some of these buttons can be disabled according to circumstances.

Under the command button row you can find the list of “Filter” information. each filter is
defined separately by its Source and destination IP addresses and port number.
Furthermore, each filter needs a definition of the protocol used ( DDE, Asterix) The
window shows the number of packets and bytes recorded for each filter.

Multiple “filters” can apply to one stream. A stream can be seen as the equivalent to a

RUM4 Ch XI network recording v4.4.1.08/04/02
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recording line on the EDR .

# Format Server Client #pockets #bytes stotus
H1 HASTERIX [192.168.808 .677: 168688] [192.168.080.677: ZAG0A] =] B T_UMIHIT
B2 HSTERIX [192.168.888 .677: 1881] [192.168.080.877: 2861 ] =] B T_UMIMIT T
B3 HSTERIX [192.168.808 .677: 18682] [192.168.080.877: ZAGZ] =] B T_UMIHIT

Finally, the tool has an indication of the recording time ( beware, is computer time, so

make sure the computer clock is set correct before launching LabVIEW!) and the
Buffering.

2. Now Run the TCP-IP Recording tool using the button in the upper left corner of the
window.

Now setup the filter parameters. This can be done by clicking the preferences
button.

= Setup TCP_IP parametersyvi=——————

2]+ (][] & @

# Format Server Client

B1 ASTERIX [192.162.668.877: 1688] [192.162.0860.677: 26686 ]

B2 ASTERIX [192.162.8608.877: 1881] [192.162.8608.677: 2861] |
B3 ASTERIX [192.162.668.877: 1682] [192.1628.086.677: 28682 ]

Now define the first filter. This is done by clicking the Add button. E

A filter definition window will appear:

RUM4 Ch XI network recording v4.4.1.08/04/02
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TCP_IP filter parameters.vi

Format Server Client
|:|,.;51-ER|>< | |192.158.aaa.a??: 18@6 | |192.158.aaa.a??: 2aE0 |
Error [Valid filter 141 [Eﬂncell [ oK ]
Predefined Servers —— Predefined Clients
"""""" 192.162.0.77: 1082 {192,162 . 000,075 2082
102.168.0.78:1862 —: % | 19z.168. 000 075 2001 —
102.168.68.77:1681 gl O =0 = = . s s S

192.163.8.

£ @
LT
192.168.8.72 11881
+ 192.162.8.77 118688 +
5] 5
8

In this window, select
-The protocol used in the filter ( Currently limited to ASTERIX and EADS SIP-PEX or
EADS PEX-ST)

Format

: W ASTERIK
EADS SIP-PEX
EADS PEX-ST

-The Server IP address in dot notation xxx.xxx.xxx.xxx of the TCP/IP source

-The server port number ( entered after a collon)

-The Client IP address in dot notation xxx.xxx.xxx.xxx of the TCP/IP destination
-The Client port number ( entered after a collon)

If the user enters a value erroneously in the setup window, a message will announce the
problem.

Error|lnvalid filter sockets 141

Click on the Ok button to leave the window. Ok is only available if a valid filter is
defined.

E Add more filter if needed, using the Add button.

Use the Delete button to clear a filter from the definition window.

Close both windows after defining all required filters.

3. Now start the recording by clicking on the Record button. E

.
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Active TCP_IP Recordervi=—~—————— H

#  Format Server Client #pockets #bytes stotus
H1  ASTERIX [192.168.888.6877: 16688] [192.168.088.877: Z664] 577 38831 T_DATAXFER

— Recording Information

Fecording Time  |00:00:02

The byte and packet counters will increment and will show the number of packets and
bytes recorded so far. The data is recorded into a temporary file on the hard disk of the
SASS-S computer.

4. The save button saves the recorded data to a user defined folder.

Click the Save button to initiate the copy tool. The following windows will appear:
=————UDP_IPresultfilesxi=———H

Progress

i ] | Building index file...
Cancel

followed by

Selectfoldervi

Please specify the UDP/IP recording destination
Infir

[ RAW RDR Bl

=
C1 RADIAL 36 SCEN1 04040177

==
=1 SHAW MODE S T1 m

C1 SHAW _MODEAC

o uoe2

17:29:09
09/01 /2002

This window allows the user to browse for a destination folder on the computer hard
disk. Once a destination is selected the tool will automatically generate the
appropriate files. The following window illustrates the progress of the saving process.

The copying may take a while. The progress can be monitored in the progress bar . After
copying, the window will close automatically.

RUM4 Ch XI network recording v4.4.1.08/04/02

AadiEnies Yolumed




RASS-S User Manual ChapterX| : Network recording Tools on UDP-IP and TCP-IP - X111 -

3.4. Recording the Data: Passive TCP_ IP Recorder

1. Load the Passive TCP-IP Recording tool from the RASS-S toolbox.

Active TCP_IF Recording

Pazsive TCP_IP Recording
Multi TCP_IP Replay
Multi-Radar Event Scenario Gen
Multi-Radar Traj Scen Gen
Proximity Test

Resolution Yiewer

The following window will appear on the screen.

O==————————1T(P_IP Recorderni=—"———[0H

= 1= ] |
o]

Format Server Client #packets #bytes

— Recording Information

Buffering ] Recording Time

The user interface of the TCP-IP Recording tool is divided into several functional blocks.
At the top, there is a row of buttons to operate the tool.

I Toggle “Help” window on/off
I Show the preferences window
| Start the recording

I Stop the recording

I Copy data to image file

)[R [=][®] &) [&]

I Stop the TCP_IP Recording tool
Some of these buttons can be disabled according to circumstances.

Under the command button row you can find the list of “Filter” information. each filter is
defined separately by its Source and destination IP addresses and port number.

.
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Furthermore, each filter needs a definition of the protocol used ( DDE, Asterix) The
window shows the number of packets and bytes recorded for each filter.

Multiple “filters” can apply to one stream. A stream can be seen as the equivalent to a
recording line on the EDR .

# Format Server Client #pockets #bytes stotus
H1 HASTERIX [192.168.808 .677: 168688] [192.168.080.677: ZAG0A] =] B T_UMIHIT
B2 HSTERIX [192.168.888 .677: 1881] [192.168.080.877: 2861 ] =] B T_UMIMIT T
B3 HSTERIX [192.168.808 .677: 18682] [192.168.080.877: ZAGZ] =] B T_UMIHIT

Finally, the tool has an indication of the recording time ( beware, is computer time, so
make sure the computer clock is set correct before launching LabVIEW!) and the
Buffering.

2. Now Run the TCP-IP Recording tool using the button in the upper left corner of the
window.

Now setup the filter parameters. This can be done by clicking the preferences
button.

Setup TCP_IP parameters.vi

2]+ (][] & @

# Format Server Client

B1 ASTERIX [192.162.668.877: 1688] [192.162.0860.677: 26686 ]

B2 ASTERIX [192.162.8608.877: 1881] [192.162.8608.677: 2861] |
B3 ASTERIX [192.162.668.877: 1682] [192.1628.086.677: 28682 ]

Now define the first filter. This is done by clicking the Add button. E

A filter definition window will appear:

RUM4 Ch XI network recording v4.4.1.08/04/02
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TCP_IP filter parameters.vi

Format Server Client
|:|,.;51-ER|>< | |192.158.aaa.a??: 18@6 | |192.158.aaa.a??: 2aE0 |
Error [Valid filter 141 [Eﬂncell [ oK ]
Predefined Servers —— Predefined Clients
"""""" 192.162.0.77: 1082 {192,162 . 000,075 2082
102.168.0.78:1862 —: % | 19z.168. 000 075 2001 —
102.168.68.77:1681 gl O =0 = = . s s S

192.163.8.

£ @
LT
192.168.8.72 11881
+ 192.162.8.77 118688 +
5] 5
8

In this window, select
-The protocol used in the filter ( Currently limited to ASTERIX and EADS SIP-PEX or
EADS PEX-ST)

Format

: W ASTERIK
EADS SIP-PEX
EADS PEX-ST

-The Server IP address in dot notation xxx.xxx.xxx.xxx of the TCP/IP source

-The server port number ( entered after a collon)

-The Client IP address in dot notation xxx.xxx.xxx.xxx of the TCP/IP destination
-The Client port number ( entered after a collon)

If the user enters a value erroneously in the setup window, a message will announce the
problem.

Error|lnvalid filter sockets 141

Click on the Ok button to leave the window. Ok is only available if a valid filter is
defined.

E Add more filter if needed, using the Add button.

Use the Delete button to clear a filter from the definition window.

Close both windows after defining all required filters.

3. Now start the recording by clicking on the Record button. E

.
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Active TCP_IP Recordervi=—~—————— H

#  Format Server Client #pockets #bytes stotus
H1  ASTERIX [192.168.888.6877: 16688] [192.168.088.877: Z664] 577 38831 T_DATAXFER

— Recording Information

Fecording Time  |00:00:02

The byte and packet counters will increment and will show the number of packets and
bytes recorded so far. The data is recorded into a temporary file on the hard disk of the
SASS-S computer.

4. The save button saves the recorded data to a user defined folder.

Click the Save button to initiate the copy tool. The following windows will appear:
=————UDP_IPresultfilesxi=———H

Progress

i ] | Building index file...
Cancel

followed by

Selectfoldervi

Please specify the UDP/IP recording destination
Infir

[ RAW RDR Bl

=
C1 RADIAL 36 SCEN1 04040177

==
=1 SHAW MODE S T1 m

C1 SHAW _MODEAC

o uoe2

17:29:09
09/01 /2002

This window allows the user to browse for a destination folder on the computer hard
disk. Once a destination is selected the tool will automatically generate the
appropriate files. The following window illustrates the progress of the saving process.

The copying may take a while. The progress can be monitored in the progress bar . After
copying, the window will close automatically.
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4. Converting and Viewing the data

4.1. Introduction

The UDP-IP recording tool records the Asterix or other protocol data in a specific file
format, namely the raw EDR format. This format is the same as used when recording
serial data ( U-HDLC, Lap-B or X25.3 ) using the Extended Data Recorder.

The main objective of the convertor program is to convert the UDP stream data into a file
format which can be read by the RASS-S or RASS-C analysis programs.

The EDR convert converts the raw asterix or other protocol messages into the SASS-S
defined S4 format. This format can be used later for analysis and viewing of the data.

The EDR convert also allows the conversion of data into the 10SS-Mayer ( or DCP-MUX)
format, used by the SASS-C tool as input format.

For the moment the following data formats are supported on the convert tool:
- ASTERIX Cat 001, ASTERIX Cat 002, ASTERIX Cat 016, ASTERIX Cat 034, ASTERIX
Cat 048, RDIF, DDE.

4.2. Convert .vi

RUM4 Ch XI network recording v4.4.1.08/04/02

After a serial recording or even while the serial recording is being performed, you can
convert the recorded data into a DCP-MUX format or into a RASS-S format. ( other
formats may be foreseen in the future ( Madrec etc..). The convertor program also allows
you to see the data in a PPl format or a Hex format. This comes in handy to check the
recording process while it is being performed.

Recordings made in active or Y-passive mode (pairs 1&2, 3&4 and 5&6) are cleared from
retransmitted information (LAP-B and X25). Only confirmed information is allowed
through the conversion process and used for further processing.

1. Load the Convert Radar Data tool from the RASS-S toolbox

EDR: 'ﬂ
der | %s5 o

¥

ECR Data Analyser
EDR Eit Recorder
ECR Convert Bit Recording

ECR Serial Recorder

EDR Convert Serial Recording
GDLP

Protocol Yiewer

ECR Replay

EDR Export

UDF-IF Recor
Convert Network Recording

The following window will appear on the screen.

= == izt dadmentss _volume
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[} Convertvi B
==
[ o0t Application Font |3z *][= v| ‘cj,,ﬂ,,
+
[ (o] ] o] [+]
Converzion Selection info 1 e [T
Source ~] Startoscan e -
End scan
| | EEEEE]
Destination
| | e Progress FFI1
Line selection g PRl [l | | N
Format - = = = i - w—- E
OOz =0« Os O O stats 0 20 40 e =0 100 5

2. Run the Convert tool using the button in the upper left corner of the window.

First we determine the source of the data recording: We can convert data either directly
from a recordinge, from a 10SS file ( e.g. from a SASS-C recording) or from the Extended
Data Recorder ( EDR connected to the computer at that time). This mode is called Live
mode. This mode is not applicable for LAN recording.

This can be selected using the Source selector. There are 3 possibilities: Recording File,
10SS and EDR.

3. Progress bar and PPI indicator
If applicable, the progress bar will indicate the progress.

Frogress

I |

1 1 | | 1 1
a 20 40 &0 g0 100

If applicable, the PPI indicator will indicate the radar turning information during the
recording.

FFI

WTE

5

4. Following Control buttons determine the operation of the Convert program:

@- View/Set conversion preferences

E. Start a conversion.

E. Stop a process.
E. Pause a process.

.
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\E\ Step a process

@ Stop the Covert Radar Data tool. This button will close every window that was
used by the radar data convertor tool.

6. View options
6.1. Hex

Check this box to enable a window which shows a hexadecimal display of the current
conversion.

He

0100 39FF D403 2040
01DE DAAR 11C1 0240 [
04Da 0371 1212 2C02
0600 363C CD40 FFD4
0320 A001 D40i 9416
9602 CE04 YFO3 VD16
JF24 0303 95880 46CC
40

6.2. PP1 = Check this box to open a window which shows a PPI (Plan Position Indicator)
display of the current conversion. See Chapter IV for details.

6.3. Info = Check this box to enable a display which shows additional information about
the current conversion.

Infin
Message ¥ 417

Rev® [ 5 ]

Time [09:02:05.403
Drate 24/02 /2000

Current Kb

- Message # will show the number of messages counted (Plot, Track, EMM, etc...
messages).

- Rev # will show the current detected revolution (counted North messages).

- current (Kb) indicator shows the # of Kb which have already been processed.

- Time shows the absolute time of the recording.

- Data error shows the number of errors counted.

6.4. Format = Check this box to open a window which shows the current hex data
formatted into a readable string according to the data format.

RUM4 Ch XI network recording v4.4.1.08/04/02
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m

View Data Format.vi

Ef

| Catdez, Length = Bali

(@16 0ata |
A

dentificr
s SIC = 832

=zing meszage

Time = 004 :35.0850

6.5. Stats = Check this box to open a window which shows all kinds of statistical values
during the conversion process. This is only applicable for EDR recordings at this time.

7. Start/ Stop Selection

When ACP/ARP signals were connected during the recording the Start Scan and End Scan
control will automatically be filled with their respective values.

Start scan End zcan

Since no a ACP/ARP signals are available during the LAN recording the controls will
automatically be filled with respective 0 and 99999

These values can be changed at any time before converting the recorded data.

4.3. Conversion of UDP or TCP -IP Recorder Data for RASS-S Analysis
1. Select conversion source
There are 3 possibilities: Recording file, I0OSS and EDR. Select Recording.

0S5
ECR

Specify the full path name which describes the location of the file which you want to

convert. Use the Select Folder button to select an EDR folder containing the UDP-IP
recording data . A Folder dialog will appear:

2. Destination of the data

There are 3 possibilities: RASS, DCP and None. RASS is the format used in all RASS-S
analysis tools. 10SS is a format used for the input of a SASS-C analysis.

Drestination

RAS""" ; .

nss
Mone

I
I
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2.. If RASS-S or 10SS is chosen, you need to specify the full path name which describes
the location of the file which should hold the result of the selected conversion.

You can either type in the path name or use the button to select or create a file.
A file dialog will appear for you to enter the filename.

If RASS is Selected data will be saved in the. S4RD format. This data type is not a
sequential data type as with other Radar data types, but is record oriented. It is
dedicated toward the LabVIEW programming environment and is chosen for maximum
performance in this environment.

If 10SS is chosen data will be saved in Mayer-1OSS format. The data type inside the
Mayer-10SS format is the data as recorded on the recorder disk, but stripped from
synchronisation and filter characters.

3. If None is chosen, no file will be created, use this option if you only want to view the
data. This can be useful for a checkup or to use the system as a PPl during radar testing.

Do P
Ter—

=

'I_'-[snﬂH
[T [ sec) L
T 1510 =

The conversion parameters are automaticaly specified in case of a LAN recording. No
need to specify them.

4. Line/Stream selection

For UDP-IP recording, you need to specify which stream or line number ( the two terms
are used and mean the same) you wish to convert. For EDR ( serial recordings) the tool
requires a line selection.

Only ONE stream can be converted at the same time. Select the stream using the Line
selection menu:

Line selection
1 _ASTER A »

2, DDE

RUM4 Ch XI network recording v4.4.1.08/04/02

intercafielectionico ik




RASS-S User Manual ChapterX| : Network recording Tools on UDP-IP and TCP-IP - X1.20 -

5. Start conversion

Click the Start E button to start the conversion.

While the convertor is running, five features can be used to observe the data being
converted (Hex, PPI, Info, format and stats).

The conversion process can be stopped at all times by clicking the E button. The data
already converted converted is saved to disk. The conversion process can be paused at all

times by clicking the @ button. By clicking the @ button , the conversion process can
be advanced one message at a time. Each message can then be observed using one different

viewing options. Releasing the @ button will relaunch the conversion process.

Depending on the computer performance, data format and traffic density, conversion may
take from 5 to 100 % of the real recording time. Therefore we recommend not to use the PPI
display while conversion is taking place, except for brief checking or for real time
checking while recording is taking place. If available, use a fast desktop workstation
instead of a portable laptop for conversion.

RUM4 Ch XI network recording v4.4.1.08/04/02
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6. Running a batch of multiple conversions

= Click the Tab in the lower left corner to show or hide the "Batch Process".

(] (o] o] ] [¢]
Conversion Selection Infa E Hex B
Sourece Start scan # ]
_ Rev® [ 0 |
Macintosh At (D AMP & IGN-S4 ; | End <can o
ACCEPT ANCE Y440 :DATA:RAW RDR: e
99999 Date
Destination Current Kb L
RASS-5 W
Error # 1] Ll
MMacintosh AY CAMPAIGN-54 Display
ACCEPT AMCE Y40 :RESULTS wudpZ S4RD el Fraogress FFI1
Line selection (] | T
| 1, ASTERIX - | L Format || ! ] ] 0 (W
- [ stats o] 20 40 &0 a0 100 [
e
Batch Process
nr. | source line= to destination scan start|zcan end | Prefs
Q
Q
Q

Running a conversion can be a time consuming process.s Therefore, if you want tot run
several conversions in a row you may wish to put them in a batch process.

]

I Copy the single conversion selected by the green rectangle in the “Batch List” to the
controls in the “EDR functions” section.

I Add a single conversion at the position of the green rectangle to the "Batch list".

I Remove a single conversion at the position of the green rectangle from the "Batch
list".

B [v][+]

I Save the "Batch list" to disk for later use or reference.

[

Load a "Batch list" from disk.

I Run the batch, this will successively starts the specified conversion.

[=][¥]

I Abort a running batch procedure.
& View Preferences Settings.

To build a batch list fill in the LAN convert parameters as for a single convert process.

Make sure all needed parameters are accounted for . Then click the E button to add the
single conversion to the batch conversion list. To change a conversion from the batch list,
select it with the green rectangle and copy it up to the single conversion display using the

button. Change the parameters and add the new parameters again to the batch list

g’ N Volume 4

intersofifeleclionics

by clicking theE‘ button.

RUM4 Ch XI network recording v4.4.1.08/04/02




RASS-S User Manual ChapterX| : Network recording Tools on UDP-IP and TCP-IP - X1.22 -

Click the E button to remove the selected (green rectangle) conversion from the batch
list. Click the E button to start the batch convert. The batch convert can be stopped at

any time by clicking the E button.

Close the batch conversion window afterwards by clicking the=*~ button.

Once the required data is converted in to the same format it can be used for comparison or
analysis in the selected radar analysis tool.

.
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Chapter IV: Serial Communication using UDR

1.0. Introduction

The final stage in the radar chain is the data processor and the corresponding data
transmission elements; data lines, modems, telephone or dedicated data lines.

The USB Data Recorder UDR 600 is a low cost data recorder that supports passive
recording of serial data on two channels simultaneously.

Unlike the existing generation of RASS-S equipment, this new device connects to the host
computer using a USB single USB cable. Since it is powered by the USB bus, no extra
connections to the PC are required.

Following types of UDRs are available:

UDR600/HDLC Passive recording of HDLC based protocols

UDR600/SYNC13 Passive recording of most bit protocols implemented on US
radars: CD1, CD2, ASR9, etc...

UDR600/LINK1 Passive recording of LINK1

The device allows to perform a serial recording to a file on the disk of the host computer.
Unlike the EDR, it has no internal harddisk to store the data.

This recording on file can then be converted into a suitable data format for further
evaluation: this can be the RASS-C compatible DCP-MUX format, a time-code enhanced
DCP-MUX format or the RASS-S data format. Furthermore, since the full
communication protocol is recorded together with the radar data, an analysis of the line
guality and communication protocol syntax is possible.

2.0. USB Data Recorder (UDR 600) Hardware Requirements

The recording equipment includes the following hardware:

- USB Data Recorder UDR600 _

-1 USB cable A to B, 5 meter
to connect the UDR with the host computer

- 1 Cable DB15 High density to 5 BNC
to connect ACP/ARP

- 2 Cables, DB15 to RJ45, 2.5 meter, 2 adapters RJ45 to DB25 female (unconnected)
to connect to the serial data channels Chl and Ch2.

o
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3.0. UDR Connections

SBconnections

GPS Connection

UDR-RVR connection [

< \

) ront Panel
l OSHa o

& I I & ack Panel

> B 15 female on
ase
-2 Dl comnrciims

UDRG600 Front panel and back panel connections

The following setup explains the connection between UDR and host computer, in
combination with a portable GPS unit.

v by

HD15 to 5* DC
BNC power
DB25 to for ARP/ACP for
RJ45 connections GPS*
to USB
port
computer
RJ45 - RJ45
GPS serial
connections +
power

* connect GRT389 Power supply to UDR
instead of GRT

The USB Data Recorder is connected to the host computer using a standard USB cable

with a type A and a type B USB connector. The UDR is powered from the USB bus.

o
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LIl M TE P (LS|

Volume 4



RASS-S User Manua Chapter X1l : Serial Communication using UDR -1IV.3-

In case a GPS is used for UTC time stamping, the GPS can be directly connected to the RJ45
GPS input port. Since the DC Power for the GPS cannot be supplied from the USB bus, it is
necessary to connect the power supply to the DC power input connector. This is applicable

The UDR back panel contains the data channel connections.

The UDR has two high-speed serial communications channels for passive recording.
Each of the channels can be configured individually. They can handle transmission
speeds up to 128 Kb/s.

Two electrical standards are supported: RS232 (single ended) and RS422 (differential).
The serial data are fed to the recorder using two DB15 connectors (RS485 standard
connections) on the front panel of the UDR.

CH1 CH2

T .

DB15 to RJ45 cable

RJ45 to DB25
customisable

included and allows you to make your own customised connections .

Q
vs)
[
(¢, ]
—
o
Py
[
N
ol
o
ot
=
D
»
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The following table lists the connections of the DB15 to RJ45 connection cable. This will
allow you to configure the RJ145-DB25 adapter according to your configuration.

Connection between RJ45 and DB15

Name RJ45 Name DB15 male
RxD 1 RxD- 4

Gnd 2 Gnd 18
TxD 3 TxD- 2
+12V 4 +10V 5

TxC 5 TrxC- 7
-12V 6 -10V 12
+5V 7 +5V 15
RxC 8 RxC- 6

In case you want to make your own custom connection cables, you can use the table below. It
lists the pin connections on the DB15 chassis connector of the UDR.

Pin Signal Description Direction Direction Signal Name Signal Name
UDR RS530A standard UDR Radar RS 422A RS232
8 Shield - - - Gnd
2 Transmit Data out In TxD- TxD
4 Receive Data In out RxD- RxD
NC Request To Send out In RTS- RTS
NC Clear To Send In out CTS- CTS
1 Signal Ground - - Gnd Gnd

13 Rtrn Receive Sig. Elmnt Timing - - RxC+
14 Rtrn Tx&Rx Ext. Sig. Elmnt Tim - - TrxC+
NC Rtrn Transmit Sig. Elmnt Timing - - TxC+
NC Rtrn CTS - - CTS+
9 Rtrn TxD - - TxD+
NC Transmit Signal Element Timing In Oout TxC- TxC
11 Rtrn RxD - - RxD+
6 Receive Signal Element Timing In out RxC- RxC
NC Rtrn RTS - - RTS+
NC Data Terminal Ready out In DTR- DTR
NC Rtrn DTR - - DTR+
7 Tx &Rx Ext. Signal Element timi:Out In TrxC- TrxC

Interface Pin Assignment on the UDR600 DB15 connector (Chl-2)

Also the typical pin assignment for a DB25 connector for different standards is listed
below. Using this information you can build your own connection cable.
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Pin

© N o B~ W N

11
12
13
14
15
16
17
18
19
20
21
23
24

Signal RS530A standard

Shield

Transmit Data

Receive Data

Request To Send

Clear To Send

Signal Ground

Rtrn Receive Sig. EImnt Timing

Rtrn Tx&Rx Ext. Sig. EImnt Tim.

Rtrn Transmit Sig. EImnt Timing
Rtrn CTS

Rtrn TxD

Transmit Signal Element Timing
Rtrn RxD

Receive Signal Element Timing
Local Loopback

Rtrn RTS

Data Terminal Ready

Remote Loopback

Rtrn DTR

Tx &Rx Ext. Signal Element timing

Typical Interface Pin Assignment on a DB25 connector

DTE=EDR

Out
In
Out

In

Out

Out
Out

Out

DCE RS422&RS485

In TxD-

Out RxD-

In RTS-

Out CTsS-

- Gnd

- RxC+

- TrxC+

- TxC+

- CTS+

- TxD+

Out TxC-

- RxD+

Out RxC-

In via 100Q to +12V
- RTS+

In DTR-

In via 100Q to -12V
- DTR+

In TrxC-

RS232
Gnd
TxD
RxD
RTS
CTS
Gnd

T*C

RxC
via 100Q to +12V

DTR
via 100Q to +12V

TrxC
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4.0. Making a Recording: CheckKlist

4.1. Procedure
The extended data recording will be set up in several discrete steps:
a) Hardware connections
b) Making a recording
¢) Converting data into a convenient format

Corresponding to each step one or more tools will be used :

a) & b) UDR Control.vi : This tool controls the recording.

d) Convert.vi : This program converts the recorded data into a DCP MUX or RASS-S
format.

Before attempting to perform a recording first very the correct detection of the device by
the OS. This can be easily done by selecting ‘Change Settings’ from the miscellaneous
menu from the RASS-S Toolbox. The UDR LED should be highlighted.

Tzl Ask Setting

e (GRS 4sD L Available

Hardware

Hias M & E e 2

Ry [1g] [l

e WIS =

HLH L-I EUR J

5 Lot UDR 4

Speed or Lignt -

7 | [_coosozaEson_ | (mis] nFA
RFH

Cunfiuraiun =

— RMU B

Level 3PTE e -

= RFT3

RTE )

RES A

Bt

REIRTL )

e
( cancel ) T

If not, first make sure that the device is listed in the device manager, before attempting
to continue.

4.2. Recording the Data: Serial Recorder

1. Load the UDR Serial Recording tool from the RASS-S toolbox.

EDR 'ﬂ
=R T
PR ek
| Lk Ta TERE B PP I

FXifnidEmimin

FI1nme e luimna g
BT,

Fainn d wrem

LR TS

FIdngin

UL '.E.-: - EH::- !"

The following window will appear on the screen.
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SimiEs s pimEd

i e 1=
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I 1] =Bt
[=] [l
Thia
Lo 1 2
j
£l

The user interface of the UDR Serial Recording tool is divided into several functional
blocks. At the top, there is a row of buttons to operate the tool.

I Toggle “Help” window on/off
| Start the recording

I Stop the recording

I Show the preferences window

| Save the data to file

O)®&][=][o][&]

I Stop the EDR Serial Recording tool

Some of these buttons can be disabled according to circumstances.

At the bottom there is a Connection panel which indicates the integrity of the recording
for each of the channels and for the GPS information.

[ Connection

@ 1@

At the left hand side there is a Recording panel to monitor the proper functioning of the

EDR.
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- Recording
EHD pos, 1] kb1

Tirne 0z2:00:00
1/1/1904

LIDF: Status
T

LIDR. serial Wr
|

At the right hand side there is a PPl panel to monitor the radar turning (ACP/ARP)
information. If no radar timing signals are connected this panel will not be updated and
the dial will not turn. Notice that it is not mandatory to have the radar timing signals
connected to make an UDR Serial recording. However some analysis features are not
available when ACP/ARP signals are not connected.

- FFI

=
[y
n h"ﬁ_z

[=1

0.00
[#] [deg]

Make sure all the necessary hardware connections are made properly before proceeding.

2. Run the UDR Serial Recording tool using the button in the upper left corner of the
window.
-The first time the tool is run, the preferences window will automatically pop up. This
window can also be called by clicking the preferences button.

Preferences

= UDR Preferences.vi

—T
(¥4
i ; I .
aenetal Linel I Line2 I
Line settings 1 Physical Laver 1
Layer [ U-HDLC Line Type | RS232
Baudkate
Cancel OK i

By default the ‘Linel’ tab is set to front. Three tabs are selectable .

The tab “General” is used to specify the number of ACP pulses per revolution connected to
the UDR.

12 bit = 4096 ACP per revolution
14 bit = 16384 ACP per revolution
16 bit = 65536 ACP per revolution

Tn
RUMSG6 Ch XII Serial Communication UDR v6.0.2. 18-06-2003 m - - o .
= S iy el gl gl < __Volume 4




RASS-S User Manua Chapter X1l : Serial Communication using UDR -IV.9-

= UDR Preferences.vi

A

General i Linei i LItE i

& 1z bit ACFR (096}
) 14 bir ACPR (16384)

& 16 bit ACPR (55538)

Use GF3Y

[N
Cancel 1 Ok 1

If the GPS timing box is checked, make sure a GPS is connected to the system. GPS timing
is mandatory for PSR Scenario generation and transmission delay analysis.

The preferences window is also used to configure the different channels individually.
Each of the six channels can have its own settings. Select a channel by clicking on its
respective tab. According to the Line settings, some controls can be disabled.The
following window will appear.

i DR Prafaranea " i DR Prafaranea
#rUbR P reterences:y L UK FTETETENCes ¥
2 2|
—1| —1|
General  Linel Line2 I General I Linel  Line2
Line settings 1 Physical Layer 1 Line settings 2 Physical Layer 2
Lawer | Li-HULL Line [wpe | Hoss5s Lawer | Li-HULL Line 1vpe | K5.57
Tvoe | Passive | Appearance | DCE Tvoe | Passive | Appearance | DCE
S e PR ere—— S e PR ere——
Frococol | WS TERLY R LIOCK  [EXCErnal Frococol | WS TERLY R LIOCK  [EXCErnal
Tx Clock [External Tx Clock [External
_preppepmppeny e
Baudrate | 125000 Baudrate | 900
Cancel | Ok, i | Cancel | Ok, 1

It is most convenient to enter the settings left to right, starting with the Line Settings.
1. Specify the Type of recording: None or Passive
- None means that this channel is not used. No further settings need to be entered.
- Passive means that this channel is recorded in spy mode (listening only). The
Line Type (electrical standard) needs to be selected. Set the Rx and Tx clock to
external (slave mode).
2. Select the Line Type (electrical standard): RS 232 or RS 422.
3.Choose the protocol appearance of the recorder: DTE or DCE. This is the logical
appearance of the channel, electrically it is default wired as a DTE.
4. Select the Rx and Tx clock generation : internal or external. If internal is chosen for one

of both, specify the baud rate Baudrate .

5. Select the protocol Layer to be used for the active recording: U-HDLC or SYNC-13.
LAPB and X25.3 are not supported by the UDR.

e
| i
L
1Y

6. Select the data format. This is especially important, since it will allow the serial
convert program to automatically perform a convert with the correct data format
setting.
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o BSTERIX |
RDIF
D xxx
LINK 1
RSRE

Click to save these settings or click to discard them and return

to the recording tool.

3. A recording will always create a new temp file. Beware, a new recording will overwrite
the data stored on the disk from a previous recording. To start the recording, click the

start E button. To stop a recording, click the stop E button.

4. Now check the Recording panel.

Recording

HD pos. 1 [K&H

Tirne 14:40:47
624/2003

LIDR Skatus

LIDR serial Mr
5

The Recording panel displays the current hard disk recording position (should read zero
at start) in Kb, the UDR serial number and the UDR status. The UDR status indicator can
have 2 different values:
UDR OK: ready to start recording.
UDR NOT FOUND:
check if UDR is properly connected and detected in the device
manager.

5. In case the ‘use GPS ‘ check box is checked, the program will check the presence of the
GPS. This is indicated in the GPS acquisition window and the GPS Init window. The GPS
messages are made visible and the status of the time stamping is indicated:

|
|
|- Status - @GP

St Time: 172,78

Sequence Humber ; G2
LT Time of Day : 15:21:45

Ilgp= to UTC Time Offest : 0.000000000 [<]
| |T|me Mark MOT walid, GPS Svne.

Cancel

Click ‘Cancel’ in case the time stamping is not important, or wait until the time is UTC
sync, and click OK to continue.

The UDR init window will close, but the GPS status is continuously monitored in the
UDR_Acquisition.vi window.
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= UDR_GPS Acquisition.vi

Set Time: 517,76

Sequence Mumber : 427 I J
UTC Time of Day ; 15:27:30

GPS to UTC Time Offset @ 0.000000000 [5]

il'ime Mark MOT walid, GPS Syne.

6. While recording, the HD position indicator will count the Kilobytes file size used.
A time indication shows the current time. If GPS is used, this time is UTC, otherwise

computer time settings are used.

Time 14:40:47
£/24/2003

7. The PPI indicator will show the radar timing information (ACP/ARP) during the
recording (if connected). This timing information is also recorded together with the
serial data and can be used for analysing the data in a later stage.

- FFI

12 71.10
[*] [deq]

8. The Connection panel indicates the integrity of the recording for each of the channels
and the GPS information individually.

GPS @ 1@z

For each hardware channel and for the timing information (GPS, ACP,ARP) there is a
LED display that indicates the general status of the recording for that particular
channel: Grey meaning hardware channel NOT IN USE, red meaning all logical channels
NOT OK, yellow meaning at least one logical channel is NOT OK, green meaning all
logical channels OK. Notice that a red or yellow LED does not necessarily means that
the recording has failed. A poor line quality also results in a temporary red/yellow
light. A green light indicates that the recording is functioning in an optimal way for the
respective hardware channel.

The synoptic text displays more details of the current status of the recording. For passive
recordings the number of transmitted frames, good and bad received frames is counted.
These counters are updated continuously during the recording.

[Tirning: Ok
JARP #:00001 ACP #: 00000 =i
PR3 #:00001 GP3 timing not used

o GPS time correction done

Lime it

i ol
Passive Rx Good: 118 Bad: 0

During the recording the raw data as logged to disk is displayed and updated in the
UDR Acquisition window, indicating that data is logged.
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02:42:55 PM
Daka timestarip 06/24/2003
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2 -
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n' i

1306 570C 3095 uuuﬂ 40FF D406 074D 0156 3204 4331 15EA FAED 046E EESG 4140
41E0 59CF BO40 FFD4 0607 A001 FE37 1546 6414 78F3 6407 95B9 7B46 AC44 6059
DEES 40FF D406 0740 0044 3405 4AC8 1201 FSaA 0591 CBE7 ODE3 OSF0 5904 BA40
FFD4 0607 BOO1 1517 0F49 5308 35F0 SF04 FS52 D542 B7C2 5C59 D1CF 40FF D406
O7AD 00D3 21C1 4445 1055 FBCE 0539 B97C 4262 4168 5504 BE40 FFD4 0607 AD01
Fa21 Cos4a 4010 SAFE CROS 44E6 OC03 7101 6359 D464 4057 BALD

=

9. At any time when the save button is enabled, a copy of the raw data file can be made
to an “image file” on the computer disk. This file will contain a bit copy of the specified
Kbytes (up to that moment) on the EDR hard disk.

Click the Save button to initiate the copy tool. The following window will appear:

Pleaca cpacify thel IDR racording dectination

Info

i o 3

| RAW RDR ]
= =
[ TEST e
ICITEST1 Pisv
Cancel
Fr s pe——
et

164545
00/04/2002

This window allows the user to browse for a destination folder on the computer hard
disk. Once a destination is selected the tool will automatically generate the appropriate
files. The following window illustrates the progress of the saving process.

W= UDR Tesult files-vi R

Saving data

—————— o
I d | Building ARP file., |

=
[ cancal

The copying may take a while. The progress can be monitored in the progress bar . After
copying, the window will close automatically. The saving process can be stopped at all
times by clicking the cancel button. Notice that in total four different kind of files are
saved to disk sequentially. This means that whenever a saving process is cancelled the
remaining files are not saved and the corresponding information will not be available.

o
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4.3. UDR Convert Plot Data

The UDR recording is made file format compatible with EDR recordings. In this way all
the software as available for the EDR can be used for UDR data recordings.

You can load the Convert UDR Data tool from the RASS-S toolbox from the EDR button

.
i
i

'

EDR. Data Analyser

i [ = oY a =T PR P
‘ LUiR, ot mECoroet

EDF. Convert Bit Recording

ECR. Serial Recorder

EDR. Convert Jerial Recording
GDLR

Protocal Yiewer

EDR Replay

EDR Expork

The standard convert program for EDR, UDR and LAN convert will appear on the screen.

D E—— I Wh\aate—n——+——————— E
[BE=
[ et Application Font |5 *|[@= v| Commet
+
(o] (o] (1] e} [©
Corverzion Selection info 1 Hex [
Source - mg—
Co |
| | End sean
‘39339
Destination
| [ —
Frogress P
o mp - I N
ine selection ] e o
| ] . . | T M
hO20=04 s Oe [ stats 0 20 40 &0 E0 100 5

Please consult section 4.3.2 ‘EDR Convert Serial Recording.vi ‘ in chapter 1V of this
volume for more information.
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