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RUM7 RASS-S/PTE Info v4.1 / 22-12-99

Organisation of This Manual

The TTT user manual is volume 7 of the complete RASS-S/PTE user manual
describing how to use the hardware and software of the RASS-S & PTE 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

Volume 5 Radar Environment Simulation & Target Injection
Volume 6 RF Test Set & Special Tools

Volume 7 TTT user Manual

Disclaimer Notice

Information rendered by PDP, RASS-S 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/PTE 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. Note that the IPR of the
software and hardware items composing this tool are shared between
Intersoft Electronics and Eurocontrol according to the “Agreement
Relating to the Intellectual Property Rights of the RASS System between
the Eurocontrol Agency and Intersoft Electronics, Dated 14 December
1995”.

© Copyright 1992-1999 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

Documentation Comments

If you have any comments or constructive remarks on this manual, please
fill in the document that you can find in Appendix G. Do not hesitate to
send us this form. We will welcome all information.

iptecsaffelectionico il




TTT User Manual General Information -3-
MODIFICATIONS CHANGE
Revision Date Description Responsible
RUM7 RASS-S/PTE Info v4.1 / 22-12-99 - : N Volume 7

intersoftifelectionics



TTT User Manual Chapter I : Introduction -1 -

Chapter | : Introduction

1.0. Introduction

The Transmitter Test Tool (TTT) is designed as a part of the POEMS Test Equipment
(PTE). The TTT is the result of PTE phase 2A (PTE-P2A). The TTT concentrates on testing
the POEMS transmitter (eg. duty cycle performance). Two setups were designed for the
tests. One which separates the POEMS transmitter from the radar drive signals, and
supplies the radar with its own drive signals in order to verify the transmitter output.
And one which is slaved on the azimuth (ACP and ARP) of the radar, and records the
transmitter output. Both setups are discussed in the following 2 chapters

1.1. Scenario Generating and Recording

To test the duty cycle performance of the radar, the drive signals of the radar are
isolated from the radar, and connected to the TTT. The output of the radar is also
connected to the TTT, in order to compare its output to its input. The TTT consists of
different components: the computer, the RVR, the RTI, and 2 PDM’s. The computer and
RVR are part of the standard RASS-S (SASS-S) configuration. The computer and RVR
will generate commands to the RTI in order to drive the transmitter, read the
transmitter-BITE-messages coming out of the RTI (only for Supplier 2), and record the 2
analog video of the 2 PDM modules, which corresponds to the Rf signals of the
transmitter (Sum and Control lines). Channel 3 of the RVR is used to trigger for example
an external oscilloscope, which can be used as external reference for verification.The RTI
output is compatible with both the Supplier 1 (Raytheon) transmitter, and the Supplier
2 (Airsys ATM) transmitter. The Outputl of the RTI can also be used to test the system
(for S1 and S2), by connecting the RTI Outputl (normally for S1) directly to the RVR
(thus bypassing the transmitter and PDM’s). The outputs (sum and control lines) of the
transmitter are connected via couplers and attenuators to the PDM modules. These
convert the Rf input to video with compatible signal levels for the RVR. Both PDM
modules have two outputs, one with 20dB range, one with >70dB range. The one with
20dB range is for accurate TTT measurement, the output with >70dB range is for general
purpose use (less critical attenuator selection because of wider input range). Below you
will find a drawing giving an overview of the connections.

TTT Chl v4l /21-12-1999
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Antenna

A k-3 PDM |
>

B 1/ PDM
Q 5 A

Transmitter

SﬁH S1&S2

RTI Power

¢t ——
| RVR=

with 50Q
termination
0 resistors

Computer

Y loscilloscope
(optional)

Figure 1.1.1: Owverview of the TTT (bold frame) in generation & recording mode

The TTT connects on one side to the RVR, and on the other side to the transmitter. The
transmitters of both S1 (supplierl) and S2 (supplier2) are supported. Output 1 is intended
for supplier 1 and testing, output 2 is intended for supplier 2. For supplier 2, BITE
messages have to be read back, these are passed to the RVR via its digital input. The
RTI also has a on/off switch, which can be used to immediately interrupt the
transmission signals (hardware protection). The position of this switch can also be read
out by the RVR via its digital input. The output of S1 is modulated digitally for supplier
1, but analog in RTI-BITE mode (self test of the RTI). In this mode the output of the RTI is
directly connected to the RVR, bypassing the transmitter and PDM’s. The RTI-BITE
works the same, both for S1 (digital modulated) and S2 (analog modulated) scenario’s.
The drawing below gives an overview of the internal diagram of the RTI.

TTT Chl v4l /21-12-1999
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Decoder —' Mode LED’s

>
2XD/A|—» 351
RVR [ >

S
RVR | j|‘

RS422 Tx&RXx

| on/off switch

Figure 1.1.2: overview of the internal diagram of the RTI
As explained, Output 1 has a double function:

- The Outputl can be used for the S1 transmitter: Sum amplitude, and Omega amplitude
are modulated on or off, Sum phase is always digital in the RTI.

Termination resistor 50Q

PDM
Transmitter | Rf 0-2v Chl
S1 Ch2
——4—{Outl -
in— u
Rin=75Q | < RTI RVR
<|0ut2 R

Figure 1.1.3: RTI Connections for S1

- The Outputl can also be used for the RTI-BITE function (RTI self test): This function is
used to test the TTT output patterns.

Sum amplitude and Omega amplitude are looped back to Chl and Ch2 of the RVR
(instead of using the PDM modules in combination with a transmitter). This allows to
check to output pattern to both suppliers.

For non-modulated transmissions (S1) this output will have one discrete on level, for

modulated transmissions (S2) this output will be analog (Sum and control amplitude are
scalable for S2).

Termination resistor 50Q

0-2V
Chi
L Ch2
Outl

RTI ~
< our2 >

RVR

Figure 1.1.4 : RTI Connections for BITE function

Warning: Because of the double use of Outputl (modulated or unmodulated), make sure to
select the correct mode in software (TTTmain, check box override attenuation command).

iptecsaffelectionicoMiduull
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It is possible to generate 18 different interrogations in one scenario: Mode 1, 2, A, C, ALP4,
ASP4, CLP4, CSP4, 10 long/short Mode S. Each interrogation has it’s own attenuation
setting (fixed per interrogations). A total of 18 interrogations (and thus 18 attenuation
settings) can be generated. The picture below gives an overview of the timing of the
possible modes.

16.25/30.25us

- >
0.8us 1.2us 0.8us  0.7us  1.25+0.5+0.25+0.25+...+0.25+0.75ps
s < T T
Mode-S Phase 56/112 Phase flips
56/112 bits
< bitl bit56/112
400n
Mode-S Q
800Nns
8/21ps >
aaus 1.2us 0.8us 0.8us 1.2us 0.8us
A3/C 0
short P4
I I SR
8/21ps >
aaus 1.2us 0.8us 0.8us 1.2us 1.6pus
A3/C 0
long P4
I I SR
3/5us
aaus 1.2us 0.8us >0.8us
Mode 1/2 Q
I I SR

Figure 1.1.5: Timing of the possible interrogation modes.

The detailed connections are discussed in this chapter, under ‘2.1. Connecting for Scenario
Generation and Recording’ . About how to use the system, more information can be found
in Chapter II, Ill, and IV.

For a general introduction on the PDM module, see section 1.2.

1.2. Azimuth Slaved Recording

TTT Chl v4l /21-12-1999

In order to be able to make duty cycle recordings in function of azimuth, the TTT is
connected to the azimuth lines (ACP and ARP), and to the Rf output of the transmitter.
For this setup, the TTT needs following components: computer, RVR, RVI, and 2 PDM’s.
The computer, RVR and RVI are part of the standard RASS-S (SASS-S) configuration.
The RVI conditions the ACP and ARP to acceptable levels for the RVR digital input. The

iptecsaffelectionicoMiduull
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TTT Chl v4l /21-12-1999 E

RVI does not only output these 2 lines to the RVR, but also other control signals for reply
window based recording, and reply pulse recording. For this reason, a ‘ACP-ARP
isolation wire is used. This wire isolates the ACP and ARP lines to the RVR. The RVI
has to be put in normal mode (for more detail see Chapter V of this volume, and Volume
3).The analog input of the RVR is connected to the sum and control video from the
transmitter. This enables the RVR with computer to make recordings of the transmitter
power in function of azimuth. Two PDM modules are used to convert the Rf of the
transmitter (via a coupler and attenuators) to video. The PDM has 2 video outputs: one
with a 20dB range, and one with >70dB range.

Antenna
A k3 PDM | —»
B EH4—»{PDM | »
Q 5 A

Transmitter

ACP, ARP

‘ Ppwer

RVI

v

ACP/ARP isolation cable
vV ————

et
RVR < with 50Q
termination
’ resistors
Computer

Figure 1.2.1.: Overview of connections for TTT (bold frame) in azimuth slaved recording

The PDM module requires some more explanation. The hart of the PDM module is build
around the logarithmic receiver (AD8313), all Rf specifications of the PDM are derived
from this component. Internally a 20dB attenuator is placed in front of this component, in
order to improve the VSWR.

Furthermore, a BITE facility (build in test) is available in the PDM . This BITE
generates pulses, which contain the serial number, and enable the system to calibrate.

A common connector is used for the transmitter video and BITE pulses, this enables the
BITE to check the full wiring used by the PDM. However this requires a function to
enable the BITE’s. There are 2 conditions on which BITE pulses are generated: about 20
seconds after power-up, and when the ‘Calibration Dongle’ is plugged in the PDM.

Below the internal diagram of the PDM is printed.

iptecsaffelectionicoMiduull
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+ Loopthrough
Power & BITE-control
-16dBm->0V
iBITE-controli +2dBmM->2V
BITE | imphflel’
-16dBm&4dBm O
o Video Out
Log Receiver —»
Rf In—»—{ -20dB attenuator [ ADS313 = amplifier
- full range
Switch 0to 2V

Figure 1.2.2.: PDM Internal Diagram

The PDM BITE pulses start with a test patern that is 20us high, and 20us low. This is
done intentionally to verify the drop of the PDM-RVR system over 20us. In the software
tool this 20ps can be zoomed into. The signal level of the PDM BITE pulses correspond to
the -16dBm and +4dBm levels. The serial number of the PDM module is also included.

~serial number output
Bits are RZ-coded (return to zero)

D0 D1 D2 D3 D4 D5 D6 D7

T AT
T

20us  20ps  10ps

Figure 1.2.3.: Testpulses generated by the PDM-BITE function.

The PDM has a measurement resolution of 0.1dB, using the RVR 8 bit ADC in the -0.2V
to 2.2V range (=107 steps per volt). This results in a range of 20dB for a corresponding
PDM output voltage of 0 to 2 volt (gives 213 steps or £0.1 dB/step). The Log receiver has
more than 70dB range. To reach this output range the PDM output is zoomed in from the
total 70dB range to a 20 dB range by using opamps. This detailed output still allows to
monitor the complete modulation range of the transmitter. The graph below shows the
relation between the zoomed range and the full range.

TTT Chl v4l /21-12-1999
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Range used on the -16dBm to +6dBm output
;_}60 -50 -40 -30 -20 A +0 +10 +29dBm

\ FREQUENCY = 1.9GHz

18

=
Y ol
\ A

7

4
Int. -20dB att.

>

s
T = N

/4
Z

[~ e
> \\

QUTPUT ERRORA - dB

&

OUTPUT VOLTAGE - Voits DC

®
x

——/

o
9
LI YA

Q
~80 -0 40 -50 ~40 =30 -20 -10 0
INPUT AMPLITUDE - dBm

Figure 1. Typical Logarithmic Response and Error vs.
Input Amplitude ‘

Range used on the >70dB output:-50 to +20dBm
Figure 1.2.4.: Ranges used for both outputs of the PDM

The detailed connections are discussed in this chapter V . About how to use the system,
more information can also be found in Chapter V.

2.0. Connections

2.1. Connecting for Scenario Generation and Recording
2.1.1. General

Following components are used for the setup.

- Radar Video Recorder RVR183.
- mains power cable.

- SCSI 50p-50p cable.

- SCSI terminator.

- 2x 2m RG223 cables.

- 1x 5m RG223 cable.

- 2x 270 MB or 1 GB cartridges.

TTT Chl v4l /21-12-1999
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2. The Radar Transmitter Interface (RTI-376)
2.1. The RTI unit

2.2. 2x 1m 15pSUB-D male to 15pSUB-D female

Connection cables between the RVR digital in and out and the RTI.
2.3. 1X DB15HD to 5x BNC

Connection cable between Outputl and the transmitter of S1 or RVR analog input.
2.4. 1X 2m 37pSUB-D male to 37pSUB-D female

Connection cable between Output? and the transmitter of S2.

3. Two PDM modules with additional accessories
3.1. 2 x Power Detection Module Serial number: 29/1/. . .

intersafifelectionics AL
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3.2. 2 x Attenuator Narda 766-20: 29/1/. ..

3.3.

3.4.

3.5.

TTT Chl v4l /21-12-1999

f_

A 20dB medium power attenuator. Power Average: 20W Max., Power Peak: 1kW
Max., DC-4GHz, 2040.25dB (DC-3GHz), VSWR: 1.1 (DC-1GHz), 1.15 (1GHz-
4GHz). Two attenuators are supplied, one for each PDM. Use the one with the
same serial number as the PDM for highest precision.

2x Attenuator Mini-Circuits NAT-10-60: 29/1/. . .

Note that this component has the same package as the NAT-20-21 (of the next
paragraph).

A 10dB low power attenuator. DC-6GHz, 10+0.2dB, 0.225W. Two attenuators are
supplied, one for each PDM. Use the one with the same serial number as the PDM
for highest precision. This attenuator should always be used in combination with
the Narda 766-20. This attenuator is meant for low power radars.

2x Attenuator Mini-Circuits NAT-20-21: 29/1/

T

A 20dB low power attenuator. DC-2.1GHz, 20+0.3dB, 0.2W. Two attenuators are
supplied, one for each PDM. Use the one with the same serial number as the PDM
for highest precision. This attenuator should always be used in combination with
the Narda 766-20. This attenuator is meant for high power radars.

2X BNC T-adapter

~

Termi tor 50Q

ELET R

intersafifelectionics AL
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3.7. 1X BNC cable 3m red

3.9. 2X DB9male-DB9Female 3m Power Supply Cable

3.10. 1X DB9male Calibration Dongle

3.11. 1X DB15male-DB15female 15cm ACP-ARP isolation cable

This cable is not used in this setup for scenario generation. It is only necessary for
azimuth slaved interrogation recording.

4. Macintosh computer and a printer:
- PowerPC-based Macintosh Powerbook or other Macintosh PowerPC.
- Powerbook power supply + power cord.
- HDI-30 Powerbook SCSI System Cable.
- HDI-30 Powerbook Disk Adapter Cable.
- Carrying case.
- Colour Inkjet printer.

Description of the setup. The drawing below gives a view of the connections that need to
be made for scenario generation. The video recorder is connected to the computer via the
SCSI interface on the back. The RTI is connected to the RVR via the digital in and out
connectors. And the PDM’s are connected from their 20dB range outputs to Chl and Ch2 of
the RVR. The PDM'’s get their power supply via the SPORT connector on the back of the
RVR, this power is looped through from one PDM to the other via the same DB9male to

- S S Volume 7
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DB9female cables. The radar transmitter is connected to the PDM module via a coupler
and 2 attenuators. Depending on the power of the radar, other attenuators have to be
chosen. For details on Rf connection, please refer to the chapter on Rf connections: ‘2.1.2
Rf Power’ in this volume. The drive input of the radar transmitter, is connected to to the
output 1 connector for supplier 1, and the output 2 connector for supplier 2.

T-piece with 50Q
termination

Coupler with appropriate attenuator

Yvy
If transmitter of S2
Digital 170
If transmitter of S1
Sum
Sum Phase
Outputl
Control DB15 HD female
6,7,8,11=GND

1=Red=Sum Amplitude
2=Green=0Omega Amplitude

ARP
ACP

(OBI) i ’ 3=Blue=Sum Phase
P1-P3 Switch on =
Radar transmitter enabled
Switch off =
SyStem transmitter disabled
Conn.

The system is either connected to the transmitter of S1 or the transmitter of S2

Figure 2.1.1.1.: Shows the connection diagram for scenario generation. The numbers refer
to the components number as on page 1.9.

For the build in test of the PDM module, the ‘calibration dongle’ needs to be connected to
the free connector on the second PDM in the setup above. This will enable the test pulses,

which the software will evaluate.
For the build in test of the RTI, the setup has to change somewhat. The transmitter and

- S ) Volume 7
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PDM modules are bypassed, as can be noticed in the drawing below. This setup enables to
use the same software routines as for the full setup above. This allows easy testing of the
system and training. Note that the connections for testing are the same for both

suppliers.

computer

T-piece with 50Q
termination

SCSI cable

Analogue port igital port .
out j Radar Video Recorder

Harddisk
| —— |

DB15male to DB15female

ControSLS
Sul

Outputl
Sum Phase @] === DB15 HD female
6,7,8,11=GND
a 1=Red=Sum Amplitude
2=Green=0Omega Amplitude
i ’ 3=Blue=Sum Phase

Switch on =

transmitter enabled
Switch off =

transmitter disabled

Figure 2.1.1.2.: Shows the connection diagram for the test of the BITE

Next the order of work will be discussed.

STEP 1 : SCSI Connections - Connecting the host computer to the RVR

When setting up the Radar Video Recorder , first connect the SCSI port of the RVR to
the host computer. A SCSI cable to connect to the 50p SCSI connector of the RVR is

included in the standard configuration.

- S ) Volume 7
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The Radar Video Recorder is foreseen with two 50p SCSI connectors placed at the back
panel. It has no internal termination for SCSI.

One connector is needed to connect the Radar Video Recorder to the host computer. The
second one can be used to connect a second device.

Since the RVR is not internally terminated, an external SCSI terminator (shown in the
picture below) must be connected in all cases where no further devices are connected.

Please note that the following SCSI addresses are used by default by the RVR:

3: Internal fixed harddisk (2GB)

4: Built-in lomega JAZ drive

5: RVR DSP controller
Since the addresses of the RVR devices are fixed, make sure that in case more devices are
connected to the SCSI bus, they are not conflicting with these addresses.

STEP 2 : Connecting the RTI and PDM’s to the RVR

Basically this is building the setup discussed in figure 2.1.1.1.

When all is connected, power up the Radar Video Recorder. Both RVR, PDM’s and RTI
have a power led indicator. After 30 seconds (to allow the RVR internal harddisk to
spin up) also the host computer may be booted.

STEP 3: Connect the radar signals to the PDM module :

The PDM modules must be connected to the coupler outputs of the Radar under test.
The input power of the PDM must lie between -16 and +4 dBm, so the powers must be
attenuated until a match is reached.

A POEMS radar with +51 to + 63 dBm output power is coupled using a 20 dB coupler. Use
the 20 dB power attenuator ( NARDA) and the 20 dB N type attenuator, to reduce the
power to -9 to +3 dBm, which in turn can be measured by the PDM modules.

Please take grate care when working with Rf powers. Mistakes may cause damage. Make
sure that the transmitter is terminated properly (50Q), with an appropriate terminator
(enough power).

Section 2.1.2 of this chapter discusses the Rf interface.

Also the input lines of the transmitter are connected as described in figure 2.1.1.1.

TTT Chl v4l /21-12-1999 Volume 7
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2.1.2. Rf Interface - Warning

Warning: when wrong connections are made, damage might occur to the Rf section of the
TTT system. Please calculate your power budget carefully. Make sure that the
transmitter is terminated properly (50Q), with an appropriate terminator (enough
power).

Below 2 budget calculation are given, one for a radar with a power between 2 to 4kW, and
one for a radar with a power between 200 to 400W.

1. With a power of 2 to 4 kW(<4kW), we need to insert two 20dB attenuators after the
20dB directional coupler before connection to the PDM.

Antenna
o z .
= Z .
s ) <
§- N @ 2 | +6dBm to -16dBm |
o
2 w
> e e PDM
3 (| +43/16 19376 +3/+6dBm
= +20dBm to -60dBm{__p-
° dBm Power dBm Attenuator
L Attenuator -20dB
A -20dB
2/4kW
(+63/66dBm)

Transmitter

Figure 2.1.2.1 : Connection of PDM to High Power (POEMS) Radar

Because we will use the PDM module in its “high precision “ range (20dB) for the TTT,
care has to be taken to the input range (12dB modulation) and to the fact that
interrogation modulation (on -off switching) can be monitored with sufficient precision
(max 10dB left). With 66dBm input power, a on/off modulation of 10dB can be observed;
with 63dBm output power, the visible on/off modulation is 7dB.

Note that the PDM module is specified to go from +4dBm input power to -16dBm, but
actually goes from +6dBm to -18dBm.

intersafifelectionics AL
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The modulation in this setup can be represented in a graph, which is shown in figure
2.1.2.2. This shows that in this setup 10dB of on/off modulation is in the dynamic range
limits of the PDM.

-20dB with 4kW transmitter

Radar PDM
dBm  ggdBm  +6dBm ——

12dB modulation
of transmitter

54dBm -6dBm

Range of PDM
44dBm  -16dBm | _|

p Time

Figure 2.1.2.2. : Dynamic range of PDM versus High power modulation input

A 4KkW transmitter with 12dB power switching applied, an on/off modulation of 10 dB is
visible within PDM output range. For a 2kW transmitter with 12 dB modulation, an
on/off modulation of 8dB is visible within PDM output range, which is sufficient.

The high-range output of the PDM will output a higher span and will show unexpected
spurious responses if any are present.

2. The same calculations can be made for a lower power low power radar (<400W). This
setup uses a 10dB as second attenuator, instead of a 20dB.

Antenna
o 2 i
g 5 0y
S ® 2 | +6dBm to -16dBm | _p
S o (]
i_) @ / - 13/16 > PDM
o +33/36 +
S dBm Power dBm Attenuator +3/6dBM | 420dBm to -60dBM|_p-
p Attenuator -10dB

* -20dB
200/400W
(+53/56dBm)

Transmitter

Figure 2.1.2.3. : Connection of PDM to Low Power Radar
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-10dB with 400W transmitter

TTT User Manual

Radar PDM
dBm A 56dBm +6dBm —
12dB modulation
of transmitter
44dBm -6dBm
Range of PDM
34dBm  -16dBm -
p Time

Figure 2.1.2.4. : Dynamic range of PDM versus Low power modulation input

2.1.3. Sl interface
Details on this connector can be found in the ICD of TTT: ‘IE_0184 ICD_PTE-P2A v1.2'.

Connections are made using a DB15HD to 5X BNC. The Red cable (BNC) should be
connected to Sum amplitude, the green one to Control amplitude, and the blue one to sum

phase. The Cable is connected to output 1.

2.1.4. S2 interface
Details on this connector can be found in the ICD of TTT: ‘IE_0O184_ICD_PTE-P2A v1.2’.

Connections are made using a DB37 pin twisted pair, shielded cable. This cable is
supplied with the system, and is 2 metre long. The Cable is connected to output 2.

2.2. Connecting for Azimuth Slaved Recording

Please see Chapter V for details on this setup.

3.0. Software Version Description
The TTT has been designed to work in the PTE environment. The version of the installed

RASS-S4/PTE software (toolbox) should be version 4.43 or higher.
The version number of the TTT is printed on the CD. For question on the latest version feel

free to ask Intersoft Electronics (via: info@intersoft.be).
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4.0. Reference Documents from Intersoft Electronics

During design and evaluation several documents were created. These documents are
available via Eurocontrol. Below a list is presented of the documents and their version
numbers:

TTT Chl v4l /21-12-1999

IE_0192 Proj. Plan P2A v1.2
IE_0188_ADD _PTE_P2A v1.6
IE_0187 System Spec. v1.4
IE_0184_ICD_PTE-P2A v1.2
IE_0193 Test Plan v1.3
Test specification: for production: 29.1. PDM377 test report
Test specification: for production: 30.1. RTI376 test report
Test report: IE_0196 Test Report PDM v1.0
Test report: IE_0197 Test Report TTT v1.0
Test report: IE_0206 Test Report RTI v1.1
Test report: IE_0207 Prod. Tests PDM v1.1
Test report: IE_0208 FAT PTE-P2A v1.3
VCRI PTE-P2A v1.1
USER MANUAL v4.1
Progress reports:
PROG REP 9901 - 9902 v1.0
PROG REP 9903 v1.0
PROG REP 9904 v1.1
PROG REP 9905 v1.0
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Chapter II: Interrogation Scenario Generator

1.0. Introduction

The Interrogation Scenario Generator tool was created to allow the user to enter different
scenarios for the Transmitter Test Tool.

By defining interrogations , periods , patterns and runs, the user can define a wide range
of interrogation scenarios.

It is possible to generate 18 different interrogations in one scenario: Mode 1, 2, A, C,
ALP4, ASP4, CLP4, CSP4 plus 10 long/short Mode S. Each interrogation has it’s own
attenuation setting (fixed per interrogations). A total of 18 interrogations (and thus 18
attenuation settings) can be generated.

General Structure of a Scenario
A hierarchical structure is defined for the scenario:

= The lower and first level is Interrogation which is a set of pulses (P1, P2; P3, P4, P5 and
P6) depending on the type of the Interrogation. Each pulse has to be transmitted either
on the sum and/or the control channel. The user can chose between different types of
Interrogation : SSR; Intermode 3A, C, 1, 2; short and long Mode S. The duration of an
Interrogation depends on its type. For Mode S Interrogations the user can chose between
10 different P6 data contents which are themselves user defined. A user friendly user
interface is present for inputting the data.

= The second level is Period which is a period of time (less than 20 ms) during which up
to 100 Interrogations can be requested. The timing of these Interrogations can be either
user defined or random. The user can define a list of interrogations plus their timing or
can enter a definition of the sort of random period.

= The third level is Pattern which consists of a timeframe between 25 and 100 ms
representing a beam time and during which up to 20 different Periods can be scheduled.

= The fourth level is Run which is a timeframe during which several patterns can be
scheduled. Each Pattern can be repeated a number of times. The user can enter multiple
patterns in one Run.

= The higher level is Scenario which is a period of time during which the same Run or
Pattern can be repeated .

Every time a random period is scheduled within a Pattern it will correspond to a new
randomly selected timing and power level of Interrogations.
When defined a scenario is then completely predictable.

The first three levels of a scenario are illustrated on the diagram below.

Patterns (25 to 100ms)

™~

////
/ Period Period Period Period (0 to 20ms) \

Y Interrogations (up to 100)
Pt A 14 Y L
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For example the TTT will allow to generate Model A scenarios:

Model A Scenario

A Model A scenario will include one Pattern containing 5 random Periods of 5 ms.

A Model A scenario corresponds to 12 aircraft which are to be serviced by 5 Mode S
scheduling periods in a 40 ms beamwidth (or Pattern). Each schedule is allocated a 5 ms
period. The data link transactions which occur are as follows :

e Period 1 : 12 short interrogations (i.e. an UELM reservation is transmitted to each
aircraft and assume that the reply from each aircraft includes the DELM
announcement).

= Period 2 : 48 Comm Cs are transmitted (i.e. 4 Comm-Cs to each aircraft).

= Period 3 : 12 short interrogations (i.e. a combined DELM reservation and surveillance to
each aircraft).

= Period 4 : 12 Comm C (i.e. Extract a single DELM from each aircraft).

= Period 5 : 12 short interrogations are transmitted (i.e.; an interrogation combining
Comm C and Comm D close-out functions for each aircraft).

Principle of TTT Generation and Recording

The interrogation scenario generator tool is used to create and define the interrogation
scenario. The tool allows the user to define the five levels of the scenario.

The tool displays the defined scenario in a graphical representation, allowing the user to
verify the scenario at any time.

All scenario information is stored in a single “Scenario” folder, which can contain several
files. The most important file is the “xxx.TTTI” file, which is directly read by the
scenario driver. The *.it contains the uncompiled scenario, and the *.Ints contains the
expected scenario.

*.it file

/ \ *TTTI

8 Interrogations v@TTT Scenario file(s)

TTT Main
Driver
Ej‘atlerns
ISce narios Interrogation fileE

AN J/ Interrogation

Interrogation
Scenario

Generator

* Ints

Analyser
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2.0. Interrogation Scenario Generator Tool

2.1 User Interface Overview

The user interface of the Interrogation Scenario Generator tool is constructed using five
“levels” of user input, each corresponding to the different levels of the scenario as

defined above.

O Interrogation Scen Gen.vi 8
(2] 5 ][] [e]
j Interr. V Period V V

. Interrogation database
Interrogation
Mode 1 +*
WEDTS UF=20 PC=0:RR=0DI=1: Made 2 =
UF 20 115=0 MBS=0 MES=0: i
Inter. Kind LOg=0 RE5=0.TMS=0" ade C
MA=123456 789 ABCDE : Mode & SP4
= ABCDEF Mode C SP4
UF Code Mode & LP4
Mode © LP4
Tattenustion 6 |dg | [UF4
Abd AE Mé: 56 ) UF S
Drdttenuat |on|I| dB UF 20
[ ABCDEF | [1254 5678 9ABC LE | 0F 21
FC:2  RRS  DEE 1154 MBS:2 MES:ZS LOSA RSS2 TMSM4 | | | uF 24 Ro=0
0 0 1 0 0 [1] 0 ] UF 24 RC=1
[0 o I+ T oJa o Jafefa] [warem
dBm
T0- Sumn
BO-c1 2 cxca =4 CE =] 8 SumPh
b pr ¢ ¢ t ;
Control
40-
20—
0 1 1 1 1 1 I I 1 1 I I 1 1
00 25 50 V.5 100 125 150 175 200 225 250 275 300 4.0
Ho| H.HE
s/ wx) B+ g sa00 L8 ® =
TEEE ]
*

&R R

B[] [+] Bl [D)

Randomise a period

Print the scenario

Enter a new record

Toggle “Help” window on/off

Load an interrogation scenario
Save an interrogation scenario

Compile the scenario

Edit a list ( Interrogation or period)

Cut a record (and copy to clipboard)

Copy a record to the clipboard

TTT Ch Il v4.1 / 21-12-1999

Several buttons control the operation of the tool:
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Paste the record from the clipboard to the current index. Data is inserted

@ Stop the Interrogation Generator tool

2.1.1.Interrogation level

This allows the user to define or edit up to 8 different SSR or inter mode interrogations
and 10 different Mode S interrogations. Furthermore, the data contents of the 10
predefined Mode S interrogations can be freely programmed using an input cluster of all
the Annex 10 defined sub fields in the interrogations. The user can first define the UF
code, and depending on this, he is presented with a selection of the applicable sub fields
(including MA or MD data). An online help is foreseen to describe the meaning of the sub
fields.Each interrogation must also be attributed an amplitude or attenuation.

Each selected interrogation is drawn in a graph, representing the P1,P2,P3,P4,P5 and P6
pulses (where applicable), and allowing for the input of the sampling position (using 8
cursors) of the amplitude of pulses where applicable.

The set of 18 interrogations can be loaded or saved separately as a template.

_/ Interr. V Period \/ \/ \/ \

. Interrogation database
Interrogation
Mode 1 *
Narne UF=11:PR=0:I=2: Mode 2 =
UF 11 :h4=FFFFFF | Mode &
nter Kind Mode C
Mode & 5P4
F Code Mode & LP4
Mode C LP4
UF 11 UF 11
Eattenuation II' dE EE g
Ao B Nattenuation 2|48 | | | 0F 20
FFFFFF
UF 21
PR:4 4 | UF 24 RC=0
a 2 UF 24 RC=1
UF 24 RC=2
dEm 5
- um
i c1 L=t (=] (=] CE cr ca
60— # 4 f—t SurnPh
Contral
40-
20-
a 1 1 1 1 1 1 I 1 1 I I 1 1 1
00 25 S50 75 100 125 150 175 200 225 250 275 200 40
LR
Il 28) RF g N =
173 24l o)
hd

2.1.2.Period level

This level allows the user to create a number of “periods” or sequences of interrogations
within a predefined time frame. The generation can be manual or random. In a manual
generation, the user can create the period by selecting an interrogation template from a
menu and putting it in the list of interrogations at a predefined time. In random mode, the
user defines how many Mode S short or Mode S long sequences of interrogations are to be
generated within the period.

The random period is generated at compilation time and can not be changed, since it is
required for each random period to be unique.

A Pseudo-random period can also be generated, using the randomising button. This
implies that the period is generated according to the random rules , but is filled
immediately in the period, and as such it is fixed.

=~ Tliaeet dadvenias volume
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The result of the manual or pseudo-random period editing can be viewed in an
interrogation graph, showing type of interrogation and inter-arrival time versus time.
The period generation allows the user to select, edit, cut, copy and paste interrogations in
the period until the period is according to the required specifications.

Each period is given a unique name by the user and can be saved or loaded from file as a
template if required.

- 1.5 -

/ Interr. 5.-' Period V V \
Period Periods
Feriod &
o Interrogations list Period C —1
ame urstion | | Period 5 AllCal +4
Period Random 157 uration | 20000 | = Feriod S &lICal +C i i
BT B o it Lo 1 Enter Interrogations.vi
rRandom settings UF 20 Period C/S LP4 +C
I UF 24 RC=1 Period 1 UF4
eneration P UF 24 RC=0 Feriod 1 UF24 L
! UF 24 RC=2 Period & UF24
UF 24 RE=0 Period 32 UF24 i Int ti
UF 24 RO=0 Period 45 UF24 Interrogation— nterrogations
UF 24 RC=0 Period Random 157 UF 20
UF 24 RC=1 UF 20
UF 24 RC=1 . iming [ 108 ] UF 24 RC=1
Tirnin .EE s
g UF 24 RC=0
Marker? [] UUF 24, DELM
s . E—— UF 24 RC=2
25— G20 stailed? [ UF 24 RE=0
200- o . . - a . o, a C ELM Test? [] UF 24 RC=0
17| @ L] L L N L T L L] UF 24 RC=0
150-|| = b e s ".° @ = " o [UET1 UF 24 RC=1
= a +a —
e as ® L N R XY UF 24 RC=1
15-e ., a am 2, ©® 4 | . UF 24 RC=2
10-Pa” g ® ¢ e g un B+, pgu %g 8 UFS/ UF 24 RC=0
n “n boe m fom - n L L s UF 20
75— + + ] og *a L] r
) % o L B R L UUF 24, DELM
S0y 7 7 7 T T T T i UF 24 RC=2
0.0 2300.0 S000.0 T300.0 100000 125000 130000 173000 197720 UF 24 RC=2
Total Time | 19240000 | w= UF 20
ENERL] e
e 29 8 B [ Joos Joso I Jel UF 24 Re=2
R U] Reference Any W

2.1.3 Pattern level

This level allows the user to create a number of “patterns” or sequences of periods within
a predefined time frame. The user can select any of the previously defined periods (see
above) from a menu and place them in a sequence in a list.

The user can define the start time of each period, obviously limited by the length of the
selected periods.

The pattern generation allows the user to select, edit, cut, copy and paste periods in the
pattern until the pattern is according to the required specifications.

Each pattern is given a unique name by the user .

The pattern is also drawn in a graph on the scenario generation window as an
interrogation display.

Interr. V Period \/ Pattern V V \

Enter patterns.vi

Pattern

Fatterns
Pattern &
Pattern C

Duration

Pattern  AllCal +4
Pattern S AllCall +C
Pattern a/S LP4 +i
Fattern C/SLP4 +C
Pattern UF11 A UF4
Fattern UF11 C UF24
Pattern UF11 A 6UF4

Period
Pattern UF11 C 6UF24 !
+ —
Pattern Duty 1 Period S AllCal +4

Period 1 Model&d v
Pattern Duty 2 Period 2 Modeld

Pattern Random Duration s000 | ws Feriod S AllCal +4
- Period 3 Modeld

= Feriod S &llCal +4

Marne

Pattern UF11 € 6UF24

7500.00 | @

Feriod S AllCal+C [ ]
Feriod & UF24 I

()2 )=/ =][a]

Interrogations
Period 1 Modeld

5]

Period 4 Model A&

dEm Period S AllCal +4

T

Period 5 Model A&
€ Period 5 &lICal +4
UF 11 Drelay 25000 ps

UF 4/20
UF5/21
Other

'
5000

|
1000.0

'
15000

'
2000.0

' )
25000 27500

=) BF g Jow Joso 1 |H = Total Time 40000 | 4=
1173 224l eterace [y~
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2.1.4.Run/ Scenario level

At this level the user can define several different patterns and their respective
repetition rates. Typical patterns will be “background” or *“ exceptional”.

The run is not drawn in a graph on the scenario generation window since the high load
may result in a crowded display.

The last level , Scenario, is in fact nothing more than a run combined with a repetition
factor and therefore it is combined with the Run level in the user interface.

Each scenario is given a unique name by the user and can be saved or loaded from file.

[ Interr. \/ Period V \/ Run \.* Y

Run / Scenario

Narne [Run 1 |

@ ] e P ]
Repitition Scenario

o
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2.1.5.General

A last “bullet” on the Scenario Generators user interface is “General”. This allows the
user to enter the scenario folder plus some additional parameters, such as simulation
power and revolution speed etc..

The tool will furthermore allow the user to print a list of interrogations or scenarios.
After scenario definition, the tool will compile the data to the scenario file. The
scenario file will be read by the Interrogation driver (TTT Main.vi) . Furthermore, the
tool will create an interrogation file, with the same file format as the RES interrogation
recording (From PTE P1, see PTE P1/P2ICD Vv 2.2) .

This file can be used directly by the interrogation analyser ( See Chapter IV) to calculate
different interrogation load parameters and duty cycle .

This function must be used as checkup of the generated scenario Before proceeding with
the playback of the generated scenario.

This analysis can result in the observation of a too high load or too high duty cycle of
the system, which in turn requires you to adapt the scenario.

0 =——————Interrogation scen Genvi="—"————-—8

BlEHEE = [©]
f Interr. v Period V V V General \

General

Seenario ® irds generated  Total Time
5500 HD P TE F2a: 5595
INTERROGATIONS :FAT P24 F 4T .Ql 73000

Easy Save ]

Max Int power Revolution time

=
ST 4 I

I -
1 | I ' ' | | ' ' | | ' ' [
-0z 25 S0 75 100 125 150 175 200 225 250 275 =00 325 LN

““;I;ﬁlﬁﬂ BE ] F oz Jrmm W ]E ® “

2.2 Starting the Tool

TTT Ch Il v4.1 / 21-12-1999

1. Load the Interrogation Scenario Generator tool from the RASS-S/PTE toolbox.

Interrogation dnalyser P2&.vi
Interrogation Seen Gen i
TTT Main.vi
TTT—windowed tecording vi
Vigw _TTT W indorwed i

2. Run the Interrogation Scenario Tool tool using the button in the upper left corner of
the window.
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[0 = ———————"Interrogation Scen Genvi=———"———"——8

2] @] & B
/ Interr. v Period \[ V \[ General \

General

Scenario # ints generated  Total Time

14600 19.00 80
Easy Save ]

Max Int power Rewoltion time

i 1 1 1 i i i i i i i i i i
oo 25 50 75 100 125 150 175 200 225 250 275 200 240

e P 2l ceom comm e S -

3. Select the General option (‘interr.’” is the default opening option

Select an interrogation Scenario folder by clicking the Browse E button or by entering
a folder path name. Interrogation recording files are stored in the
P2A:INTERROGATION.... folder.

Please select a scenario folder to hold the
interrogation scenario data:
[ INTERROGATIONS 2]
T ERIK2
1 FAT1 —
o MARCELY (New O3 |
C1 MODELA -
Cpercn
21 RANDOM TEST
1 5 IMPLE AC []
©1 TEST SLOPE . T
9500 HD :PTE F2A:
RANDOM TEST INTERROGATIONS :F AT P24 FATE
Easy Sawe |:|

The Easy Save D option allows you to save or load the scenario automatically under
the correct name ( Scenariofoldername.it ) from the selected scenario folder. This can be

done by using the @ Load and Save buttons.
If the option is not selected, the user is prompted with a file dialog each time a file is

loaded or saved using the @ Load and Save buttons.

Enter an estimated output power of the transmitter .This value will be used for
displaying purposes of the interrogation graph.

Also enter an estimated revolution time of the radar. This value is used to allow the
generator to enter ACP values ( azimuthal data) in the generated Interrogation data file,
which is required for the interrogation analyser function.
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Max Int power Rewvalution time
seo

Override Attenuator Ij

Each time you change the scenario definition, the total number of interrogations and the
duration of the scenario is calculated and shown in the “Info” field of the General option.

i

* ints generated  Total Time
14600 15.00 sec

4. If you want to start editing with an existing scenario, now is the time to load that

scenario. This can be done by clicking the @ Load button.

If Easy Save [ ] is off, a file dialog will prompt you to enter a filename: ( else
Scenariofoldername.it is automatically loaded).

= fieDalj=—————
[ ALAINTEST 2] [Playstatio 2|
(] L Eject I

O alain test.it

Please selectthe scenario file to read:

[atain test.t | [_cancer ]

[ View All 2]

BIE1998

Click OK to load the scenario.

Note: To create a scenario from scratch. First create a folder using the new button in the
file selector of the general tab. Then set the desired parameters in interrogations,
period,... Then save the scenario and compile it using the buttons above the tab selectors.

TTT Ch Il v4.1 / 21-12-1999
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2.3 Entering Interrogations

5. Now start by editing the interrogations.

For this purpose, clock the “Interr.” tab on the tab - bar.

4] Interrogation Scen Genwvi =]
e it 2
ElFEFHERS EREE [+]

J Interr. V Period V V \/ \
I Interrogation database
Mode 1 +
Hame Mods 1 Mode 2
Inter. Kind Mode &
Mode 4 SP4
+ ~] Mode C SP4
o Come Mode 4 LP4
Mode C L4
UF 20 UF 11
Zattenuation 0 |aB UE;
A cattenustion 0 JeB || | Or 20
UF 21
PR 114 ! | uF za Re=0
E o UF 24 Re=1
UF 24 RE=2

4o g
s )
132 o)

'
-07

'
-0.6

' ' ' '
-05 -0.4 -03 -0z

Bz 1Tk koo OI[ R ®

SumPh -

Contral

The interrogation list , shown on the right hand side of the window, always contains 18

interrogations.

A default set of interrogations is preprogrammed to accommodate the demonstration
scenarios created by EC for the TTT Acceptance.
The first 8 are reserved for SSR and Intermode interrogations, the last 10 are reserved for
Mode S. ( The user can not change this reservation)
The user is free to program the 18 interrogations to his own imagination, except for the
limitation that at least 2 short Mode S interrogations must be present in the list and
only the last 10 can be used for Mode S interrogations.
First select an interrogation from the list. The corresponding data is shown on the right

hand side.

=Mode 1,2,3/A,C,A-SP4,A-LP4,C-SP4,C-LP4:

Intertogation

Narne

Inter. Kind

[~

Mode 1

Edttenuation II' dB
Nattenustion] 0|48

Interrogation

Marng Mode 475 all call
[Mode P | Clang P4)
Inter. Kind
ALP4 e
Edttenuation lIl dE
QﬁttenuationlIl dE

Select the Interrogation Kind using the corresponding menu selection. The selected type
will be shown in the text display in the middle of the window.

TTT Ch Il v4.1 / 21-12-1999
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Inter. Kind
AL E -l
1
i FMaode A4S all call
long P4)

45 P4

[

CLP4

C5P4

ode 5

Now enter the attenuation values for the Sum and SLS channel. ( Only valid for S2,
Airsys) . They can contain values between 0 and 12 dB, step 2 dB. For S1 these
modulations will be ignored when the override attenuation check box is crossed in
‘TTTmain.vi’.

Eattenuation L=
T1Attenuation L=
*Mode S:
Interrogation Interrogation
Name UF=11:FR=0:II=2; Narne UF=20PC=0-FR=0.DI=1:
UF 11 s h=FFFFFF UF 20 115=0 MBS=0 MES=0 :
Inter . Kind Inter. Kind L0S=0-RE5=0.TMS=0:
M4=1 2456 TS ABCDE :
UF Code UF Code
UF 11 UF 20
Zattenustion | 0 |dB Zattenuation | & |dB
GV Quattenuation 2 |dB GRYEP M#: 56 Qittenustion & |dB
FFFFFF | AECDEF | [1234 5678 94EC TE |
PR 114 PCE  RR:S  DIF 154 MBS:2 MESE LOS:1 RSE:2 TMSd
0 2 [o [ o [+ o o] o ojolea]

Set the Interrogation Kind to Mode S and the UF Code to the desired UF mode. The
selected type will be shown in the text display in the middle of the window.

Inter. Kind

UF Code

UF 20

UF=20:PC=0:RR=0:DI=1:
115=0 MES=0 MES=0:
LOS=0REE=0.TME=0:
MA=12245572IARCDE :
& A=ABCDEF

Depending on the type of UF code, the data input will change.

For UF 11, only AA, PR and Il must be entered.

UF 4 and 5 require AP,PC,RR,DI plus if DI<>0 IIS,MBS,LOS,MES,RSS and TMS
additionally, UF 20 and 21 require MA data

UF 24 require RC,NC,IIS and MC data

Detailed help is foreseen for each of these Interrogation Fields and Subfields:

RR: Reply Request

RR = 0-15 shall be used to request a reply with surveillance format (DF =
RR = 16-31 shall be used to request a reply with Comm=E format (DF = 20
RR = 16 shall be used to request transmittion of an air-initiated Comm-B
RR =17 shall be used to request a data link capability report
RR = 18 shall be used to request aireraft identification

S

Data input can be confirmed by selecting an other interrogation in the list.

The selected interrogation can be viewed in the graph in the bottom section of the
window:
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Depending on the type of interrogation, Sum, SLS and Mode S data signals are drawn as
they should look upon transmission.

An important feature of this graph is the definition of the sampling points of the analog
data. The TTT main tool always samples the measured power on 8 discrete positions.
The exact positions of these cursors can be defined by positioning the eight cursors in this
graph.

The user can “drag” each cursor over the sum or SLS curve of the interrogation. The X
position has only discrete positions ( every 62.5ns), while the Y value of the cursors is
linked to the power entered in the general parameters minus the set attenuation values.

The user must specify the cursor positions of all interrogations before proceeding.

Remember that this data can eventually still be altered in the “TTT main” tool, once the
system is really connected to the radar.

2.4 Entering Periods

6. Once all interrogations are defined, we can start defining periods.
For this purpose, click the “Period” tab on the tab - bar.

/_nterr. N/ period \/ i i \

Periods

Period

Perind 4
Perind C

Interrogations list

Marne Period S AllCal +4
Feriod A Duration [ 7500 |ss Period § AllCal +C
Mode & Period A/5LP4 + A

rRandom settings—————————————————— UF 11 Period C/5 LP4 +C
3 H Period 1 UF4
Feriod 1 UF24
Feriod & UF4
Period 6 UF24
Period 32 UF24
Period 42 UF24
Period Random 157

Generation

By default, the period list is filled with some example periods. The user is free to edit
these or to add additional periods to the list. They can also be removed if you feel the
need to do so. The size of the list of periods does not influence the scenario in any way,
since only those periods selected in patterns contained in the run will be compiled. Other
periods simply “reside” in the scenario file without being used.

TTT Ch Il v4.1 / 21-12-1999
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RELC

Now start by entering a new period by clicking the “Add” button.

Period

Period A
Marne Period C -
Period 5 AlICal +4
Empty period add Duration [0 Jes Period 5 AlICal +C
Period 475 LP4 + &
[Randor settings— ] Period C/S LP4 +0C
Period 1 UF4
Feriod 1 UF24
Period & UF4
Period & UF24
Perind 22 UF24
Period 42 UF24
Feriod Random 137
Empty period add

Interrogations list

Generation

An empty period is added at the end of the list. Now enter a name for this period by over

Marne

e Faried L 4509 |
typingthe name: -—— . Now decide whether the period will be manually

entered or randomly constructed during compilation.
This can be done by setting the “Generation” menu:

Genetation

o Manual

« Manual:
In manual mode, you must enter the selected interrogations in the interrogation list. This

can be done by double clicking the list or by clicking the “Edit list” button:
Following window will appear:

Enter Interrogations.vi

HEC b
2) El]==[=] (8]
Interrogation—— Interrogations

Mode 1 vI | |
Timing #

Marker ? D

Detailed? [

ELM Test? [

Total Time i |

This window is controlled by the following buttons:

i

Toggle “Help” window on/off

3
m
a

Add a new interrogation in the list

Cut an interrogation from the list (and copy to clipboard)

Copy an interrogation from the list to the clipboard

2] (&) [=] [+

Paste an interrogation from the clipboard to the current index in the list. Data
is inserted

TTT Ch Il v4.1 / 21-12-1999
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Select All interrogations in the list ( so they can be e.g. cut from the list)

Return to the Interrogation Generator tool

REC

Select an interrogation using the Interrogation menu and click the “Add” button.
Also enter a timing value. This value is the delay between the current selected
interrogation and the next interrogation in the period. ( between the P1 pulses ).

Beware: The resolution of the delay is limited to 1 us, but some delay values can not be
generated( such as 51ys, 53us,63us,73us, etc.. ). These values will be coerced to the nearest
lower value. 51 pus will be coerced to 50us, 53 becomes 52, etc.. Note that this also applies
to random and pseudo random periods.

Interrogation

’7 Mode 1 VI

¥ Mode 1

Mode 2

Mode A

Mode C

Hode A SP4

Hode C 5P4

Mode A LP4

Mode C LP4

UF 11

UF 4

UF 3

UF 20

UF 21

UF 24 RC=0

UF 24 RC=2
UF 4 L0 DELM res Timing s
The selected interrogation will appear in the list:

Interrogations

UF 24 RC=1 H

Now you can enter a “Detailed” check box, which will cause the TTT main driver to
record a detailed interrogation every time an interrogation of this type is scheduled.
Farker 2 I:‘

Detailed? [

Beware! the number of detailed recordings is limited to +100 per second. The software
does NOT warn the user for mistakes in the scheduling of detailed data. In case too many
detailed interrogations are scheduled, a number of them will not be recorded.

The “detailed” interrogations are indicated using a special icon in front of their name in
the interrogation list:

Interrogations

|<>L|F 24 RC=1 ':I

The “Marker” option is reserved for future expansion of the tool.

ELM Test? []

The ELM test must be enabled for periods containing an UELM. ( Manually entered,
Random generated UELMs are automatically marked). This allows the analysis of the
Power drop along several UELMs. ( See Chapter V).

Add further interrogations using the method described above.

Remove unwanted interrogations using the Cut function, or copy and paste interrogations
to build up your period.

The total duration of the period is always shown in the lower left corner of the window:

Total Time 100.00 | ps
g N Volume 7
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Once all interrogations are entered, return to the main window by clicking the Return
button.

The interrogation list as well as the total duration of the period is copied into the main
window:

Interrogations list
Narne

New Period UELM 4seq  |Duration | 200 |.L~5
< UF 24 RC=0

["Randorn settings UF 24 RC=1
UF 24 RC=1
UF 24 RC=2

Generation

Generation
<Random:
For random generated Periods, the user must enter a number of parameters, which in turn
depend on the type of interrogations used for random generation:
First determine the total duration of the random period by entering a “Duration” value

Lur-ati
manually. """ [ 2000 Ju

Next select the Random type:

Type 7 [RC Short

In the first two types, RC short and RC Long, the user can enter two parameters:
Tvpe 7[RCShort |

#of Sints

LELM Seproe
Minirnurn Dre Lay e

# of S ints: Number of S interrogations generated in the period [1..200,1]
Minimum delay : Minimum delay between two consecutive interrogations

[50...20000us,50ps]

In the last mode, UELM, the user can enter three parameters:
Type Tl ]

*ofUELMs [0 |

LELM Segrnents D

Minirnurn De lay s

# of UELMs : Number of UELM messages generated in the period [1..200,1] ( This is NOT
the number of interrogations)

UELM segments : Number of UELM interrogations generated in one message [2..16,2]
Minimum delay : Minimum delay between two consecutive UELM segments ( delay
between P1 of last Interrogation of 1st ELM and P1 of first interrogation of next ELM.
[50...20000us,50ps]

In UELM mode, the ELM flag for the ELM analysis is automatically set.

Depending on these settings, the compiler will generate a sequence of random

TTT Ch Il v4.1 / 21-12-1999
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interrogations each time the random period is encountered in the scenario. So one random
period is randomised several times in one scenario.

The interrogations used for this randomising are determined in two ways:

1) If no interrogations are entered in the interrogation list of the period, the selected
interrogations depend on the Random type selector.

In RC short mode, only UF4 and 5 are retained.

In RC Long mode , only UF 20,UF21 and UF 24 with RC=3 are retained.

In UELM mode, only UF 24s with RC <3 are retained

2) If the user entered some interrogations in the list, a random selection from this list is
made for the generation of the random period.

Special attention must be given for the case of UELM data. For correct Annex 10 like
interrogations, the first UF 24 must be of the type RC=0, the next must be RC=1 and the
last must be RC=2. If the user enters these three types of interrogations in the
interrogation list, the random function will automatically create such sequences.

Generation

<Pseudo Random:

For pseudo random generated Periods, the program uses the parameters entered in the
random section to create a fixed set of interrogations. All the parameters mentioned
under random generation are used, but the pattern is generated on the spot, by clicking

the randomise button.

The period data can be visualised in the graph in the lower side of the window using the
“stagger display” representation. This methods shows each type of interrogation in a
different colour or symbol , with the X scale representing time in ps and the Y scale
representing Time between two consecutive interrogations.

-11.16 -

s

Zih

400

C

00|

200—;

100-|

UF 11
< UF 4/20
UF 5/21

UF 24
0 1 1 1 1 I 1
oo 2000 4000 &O00O 2000 10000 12200

U/ 25l (B ] [ oz oiEzoon IR ® =
llﬁﬂﬂ ﬂ Reference Ay i

The Y-axis zero reference can be selected form the following list.
W AT
ATl Can
Roll Call
Any
None

This means that each time the selected interrogation type is encountered, the Y-axis
value (time) is reset to zero. This results in a specific “stagger” patterns.

«in AC, the Y scale time is reset each time an A or C interrogation is encountered,
showing the SSR interrogation schedule.

«in All Call, the Y scale time is reset each time an Mode S or intermode All call
interrogation is encountered, showing the All Call interrogation schedule.

«in Roll Call, the Y scale time is reset each time an Mode S Roll call interrogation is
encountered, showing the Mode S Roll Call interrogation schedule. This option has less
importance.

«in Any, the Y scale time is reset each time an interrogation is encountered, showing the
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time periods between any interrogation.
=in None, the Y scale time is never reset, showing the interrogation timing in the Y scale.
This option allows the viewing of interrogation time versus azimuth.

The different interrogation types are displayed according to the legend.

A

C

UF 11

UF 4 /2|
UF 5/Z|
Other

Common Plots » I

Point Style
Line Style
Line Width
Bar Plots

Fill BaseLine o
Interpolation

nang

Color

! IIIII

This legend can easily be adapted to the preference of the user.

2.5 Entering Patterns

7. Now we need to define the patterns :

For this purpose, clock the “Pattern” tab on the tab - bar.

J mterr. \/ Perioa \/ pattern \/

Pattern

\/ A

D ation

Name

Pattern UF11 C 6UF24

FI00.00 | =

—Perind

Feriod S AlICal+C [ ]
Feriod & UF24

Patternz

Pattern &

Pattern 5 AllCal +4
Pattern 5 AllCall +C
Pattern A/S LP4 +4
Pattern C/SLP4+C
Pattern UF11 A UF4
Pattern UF11 CUF24
Pattern UF11 A 6UF4
Pattern UF11 C 6UF24
Pattern Duty 1
Pattern Duty 2
Pattern Randorn

Pattern C 1

By default, the pattern list is filled with some example patterns. The user is free to edit
these or to add additional patterns to the list. They can also be removed. The size of the
list of patterns does not influence the scenario in any way, since only those patterns
contained in the run will be compiled. Other patterns simply “reside” in the scenario file
without being used.

RELC

Now start by entering a new pattern by clicking the “Add” button.

Pattern

Fatierns

Duration

MNarne

Ermnpty pattern

0.00 HE

[ Period:

Fattern &

Pattern C

Pattern 5 AlICal +4
Fattern 5 AllCall +C
Fattern /5 LP4 +4
Pattern /S LP4 +C
Fattern UF11 & UF4
Pattern UF11 C UFZ24
Pattern UF11 & 6UF4
Fattern UF11 C 6UFZ4
Fattern Duty 1
Fattern Duty 2
Pattern Random
Ernpty pattern

An empty pattern is added at the end of the list. Now enter a name for this pattern by

Narne

over typing the name : [fewpatternuans ],

TTT Ch Il v4.1 / 21-12-1999
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Now you must enter the selected periods in the Periods list. This can be done by double

clicking the list or by clicking the “Edit list” button:

Following window will appear:
=————— Enter patterns¥i=—n—H

2]

Interrogations

Duration lIl e

Tatal Time |I| s 1

This window is controlled by the following buttons:

i

Toggle “Help” window on/off

3
m
a

Add a new periods in the list
Cut a period from the list (and copy to clipboard)
Copy a period from the list to the clipboard

Paste a period from the clipboard to the current index in the list. Data
is inserted

CIRENENE

Return to the Interrogation Generator tool
REC

+

Select a period using the period menu and click the “Add” button. The duration of

this period is shown in the “Duration” indicator.

Period
’7 Delay b

 Delay

Period &

Period C

Period § AllCal +4A
Period AFS LP4 + A
Period C#S LP4 +C
Period 1 UF4
Period 1 UF24
Period 6 UF4
Period 6 UF24
Period 32 UF24
Period 48 UF24
Period Random 157
Hew Period UELH 4se.

Duration 0.a0 =

The selected period will appear in the list:

Interrogations

Period 5 AllCal +# |:|

Add further periods using the method described above.

Remove unwanted periods using the Cut function, or copy and paste periods to build up
your pattern.

The total duration of the pattern is always shown in the lower left corner of the window:

g N Volume 7
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Total Time =

On top of the predefined periods, you can enter a “delay”. This is a delay between two
consecutive periods, or between the end of the first period and the P1 pulse of the first
interrogation in the next period.

Pattern I

_— ™~
J/Periodl Dela PeriodZ\\
[

Interrogations
Feriod 5 &llCal +C

D lay 2900 p=
Feriod & UF4

i I

Once all periods are entered, return to the main window by clicking the Return
button.

The period list as well as the total duration of the pattern is copied into the main
window:

Pattern

raeris
Fattern A
Pattern C
Pattern S AlICal +&
Fattern S AllCall +C
Pattern A/SLP4 +4
Fattern C/5 LP4 + C
Pattern UF11 & UF4
Fattern UF11 C UFz4
Pattern UF11 & 6UF4
Pattern UF11 C6UF24
Pattern Duty 1
Pattern Duty 2
Fattern Random
New Fattern UELMS

[ Period:
Marne

Mew Pattern UELMS

10000.00 | =

Feriod & AllCal +C
Delay 2500 us
Feriod & UF4

Curation

Continue editing other patterns until you have sufficient “Building blocks” to create your
scenario.

Patterns can be cut , copied or pasted from and to the the list using the Cut , Copy and
Paste buttons in the main toolbar:

)

The pattern data can be visualised in the graph in the lower side of the window using
the “stagger display” representation. This methods shows each type of interrogation in a
different colour or symbol , with the X scale representing time in ps and the Y scale
representing Time between two consecutive interrogations.

-11.19 -
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For details see §2.4. Entering Periods.
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2.6 _Entering The Run and Scenario

8. Finally we need to define the Run and scenario repetition parameters :
For this purpose, click the “Run” tab on the tab - bar:

/ Interr. V Period V V Run Y y

Run / Scenario

Marne |Run 1 |

.
R G Pl

Pattern| Pattern S AllCal +A w | = [ 1|
Repitition Sesnario

Two main items can be seen in the Run field:
1) The list with patterns in the Run
2) The scenario repetition factor.

The first item is the list with patterns. By default, two patterns are defined in the
scenario.

Both patterns are shown using the “Pattern” menu selections. Each Pattern has its own
repetition factor.

Pattarn Pattern C VI # i

The user can select any pattern previously defined from the menu under the pattern

selection:
Pattern FPattern C -
Tatern n
¥ Pattern C

Pattern S AlICal +A
Pattern & AllICall +C
Pattern A/S LP4 +4
Pattern C/5 LP4 + C
Pattern UF11 A UF4
Pattern UF11 C UF24
Pattern UF11 A 6UF4
Pattern UF11 C 6UF24
Pattern Duty 1
Pattern Duty 2
Pattern Random

Hew Pattern UELMS

Once the two patterns are defined, the run is defined. You can enter a name for the run by
typing it in the “name” field.

Narne |Run 1 |

Next, enter the scenario repetition factor:

Repitition Scenario lIl

Now all data for the scenario is defined.

As previously mentioned, basically a run consists of two patters ( defined by a
Background and a foreground pattern. )

IE added additional functionality to this by allowing the user to enter multiple patterns
inarun.

This can be done by paging through the list of patterns using the “Pattern index” control:
Q :lﬂ Patternl Pattern S5 AlICal +A vl # |1—|

Pafiarn & Wi i

To enter multiple patterns, simply increment the index by 1. Now you will see that the
bottom pattern scrolls up one position and the bottom position becomes available.

g N Volume 7
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Click on the Greyed menu and select a pattern plus repetition factor.
Now the run consists of 3 patterns. The same procedure can be repeated ( in principle
indefinitely) to add additional patterns to the run.

A selected entry can be eliminated by clicking the Clear @ button or by entering 0 as the
repetition factor.

2.7 Compiling

9. Once the scenario is constructed, you can compile it. This compilation is performed by

clicking the Compile button.
/ Interr. V Period V \/ \/ General

General

Seenario * ints generated Total Time

Flaystation &lain:PTE P24 FAT 19.00 e
F2 A FATE 14600
Easy Save [_]

Mazx Int power Revolution time

sec

Make sure a scenario folder is selected in the General area of the Window.

The compilation can take a while to complete, depending on the number of interrogations
that need to be generated. ( e.g. A Model A scenario with £150.000 interrogations lasting
190 seconds takes 48 seconds to compile.)

Following window will be shown:

Compiling scenario
=1

Cancel

By hitting the Cancel button the compilation process is interrupted. This interruption
does not corrupt the section of the file that is already created!

After compilation, you can verify the number of generated interrogations in the “# ints
generated “ indicator, plus verify the total time for the generation.:

info -
# ints generated  Total Time

146000 18999 sen

Now, you should verify the generated data using the interrogation analyser. See
Chapter 1V for details.

Duty cycle and load verification are the two main analysis which should be performed
before proceeding with transmission of the scenario.

After generation, 2 files are created (*.TTTI and *.Ints). The first (* TTTI) is used for
generating and recording the scenario (TTTmain.vi). The second one is used for analysis,
in order to compare the recorded scenario with the expected recording (*.Ints), the type
format is ‘interrogation log file’ such as used in PTE-P1 (see chapter 1V, paragraph 2).

TTT Ch Il v4.1 / 21-12-1999
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3.0. Example Scenarios

During FAT several scenarios were defined to test the capabilities of the TTT. These
scenario’s are included in ‘PTE P2AZ/INTERROGATIONS/FAT P2A’.
Below you will find a description of these scenario’s.

FAT 1. One scenario constituted by the alternated repetition of two patterns (1 &
2). Pattern 1 is 7.5 ms duration and contains one Mode A interrogation. Pattern 2 is
7.5 ms duration and contains one Mode C interrogation.

FAT2. One scenario constituted by the alternated repetition of two patterns (1 &
2). Pattern 1 is 7.5 ms duration and contains one Mode S All Call only (UF11)
interrogation followed 4+s 122us later by one Mode A interrogation. Pattern 2 is
7.5 ms duration and contains one Mode S All Call only (UF11) interrogation
followed s 109us later by one Mode C interrogation.

FAT3. One scenario constituted by the alternated repetition of two patterns (1 &
2). Pattern 1 is 7.5 ms duration and contains one combined Mode S All Call (long
P4) interrogation followed s 122us later by one Mode A interrogation. Pattern
2 is 7.5 ms duration and contains one combined Mode S All Call (long P4) followed
4+s 109us later by one Mode C interrogation.

FAT4. One scenario constituted by the alternated repetition of two patterns (1 &
2). Pattern 1 is 7.5 ms duration and contains one period of 2.5 ms containing one
Mode S All Call only (UF11) interrogation followed s 122us later by one Mode
A interrogation and one period of 5 ms containing one UF4 Mode S interrogation.
Pattern 2 is 7.5 ms duration and contains one period of 2.5 ms containing one Mode
S All Call only (UF11) interrogation followed 4+s 109us later by one Mode C
interrogation and one period of 5 ms containing one UF24 Mode S interrogation.
FAT5. One scenario constituted by the alternated repetition of two patterns (1 &
2). Pattern 1 is 7.5 ms duration and contains one period of 2.5 ms containing one
Mode S All Call only (UF11) interrogation followed s 122us later by one Mode
A interrogation and one period of 5 ms containing 6 UF4 Mode S interrogations
spaced of 50 microsec. Pattern 2 is 7.5 ms duration and contains one period of 2.5
ms containing one Mode S All Call only (UF11) interrogation followed 4s 109us
later by one Mode C interrogation and one period of 5 ms containing 6 UF24 Mode
S interrogations spaced of 50 microsec.

FAT6. One model A type scenario.

FAT7. One scenario (named duty cyclel) constituted by the repetition of one
pattern of 16 ms containing one fixed (non-random) period (1.6 ms duration) of 32
long mode S interrogations repeated every 50 microsec.

FAT8. One scenario (named duty cycle2) constituted by the repetition of one
pattern of 24 ms containing one fixed (non-random) period (2.4 ms duration) of 48
long mode S interrogations repeated every 50 microsec.

FAT9. One scenario (named duty cycle3) constituted by the repetition of one
pattern of 488 200ms containing ene 4 random periods of 25ms duration containing
78 (2 periods) long Mode S interrogations (minimum delay between interrogations

50us) repeated every 50ms ef357+tonrg—mode—S—rterregations. This scenario is

representive of 5% duty cycle on a long term.

TTT Ch Il v4.1 / 21-12-1999
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Chapter lll: Transmitter Test Tool Main Driver
1.0. Introduction

The Interrogation Scenario Generator tool was created to allow the user to enter different
scenarios for the Transmitter Test Tool.

By defining interrogations , periods , patterns and runs, the user can define a complete
scenario of interrogations.

The TTT Main tool was developed to feed the hardware developed to interface with the
POEMS station under test with the necessary data. Furthermore, the tool reads the
recorded data from the TTT tool ( or the Radar Video Recorder to be more specific) and
writes this data to a file for further analysis.

The TTT main tool has a number of safety features incorporated, which protects the
transmitter against possible malfunction of the hardware .

It also provides the user with a Built in test facility of the TTT hardware, plus the
possibility of reading and decoding the BITE messages send by the POEMS S2 ( Airsys)
supplier .

The tool allows the user to halt generation after a certain preset number of erroneous
BITE returns.

Principle of TTT Generation and Recording

The interrogation scenario generator tool is used to create and define the interrogation
scenario. The TTT Main tool drives the TTT hardware and reads back the recorded data.
It saves this data into two separate files:

-One “Analog Cursor and BITE data “ file ( AnaBITE) : x.TRes

-One “ Detailed sampled “ data file x.TDet

, Where x stands for the scenario folder name.

All scenario files s are stored in a single “Scenario” folder, which can contain several
files. Inside this scenario folder, multiple “Result” folders are created.

In these folders, the two result files are put.

Depending on the selection of the “Log Time stamped” checkbox (see paragraph 2.1
below), the result folder is named TTT_RSLT ( wuntimestamped) or
TTT_RSLT_yyyyMMdd_hhmmss, where

yyyy is the year, MM is the month, dd is the date, hh the hour, mm the minutes and ss
the seconds.

*TTTI
8TTT Scenario file(s)
TTT Main TTT Result files:
Driver -Analog Cursors
-BITE data
*.Ints

Interrogation file

Interrogation

Analyser

TTT Ch Il v4.1 / 21-12-99
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2.0. TTT Main Tool

2.1 User Interface Overview

The user interface of the TTT Main tool consist of several important fields, each divided
according to their function.

0 ="——""———T_Mainvi—"—"——H08

E @ Status |Active; Scenario running | @

—Scenario —Bite Test
Flaystation Alain:PTE P24 FAT P24: Mask  Test Current
FaTE 1 BITED +fo | o |
BITEZ =0 | =0 |
BITEZ 0 | =0 |
—Scenario pointer EITE4 1 *
[ = [ Réw|| BITES #@ ] #0_]
1 1 1 1 1 1 [
0 20 40 &0 0 100 128 Ervor Count [0 |
Analog data & BITE data pointer ™| Thrreshald

[ | ] R Txnr |Z021 of [14£000
1 1 1
100 150 200 256 || Time elapsed sec

Logfile size |0.07 Mb

T rParameters——————————————
[ Detailed data pointer——————— | Safety |:|

I | Continuous Ij
Log Timestarnped B
Override At [

ang-A2 z
I
200-

1 I I I I 1 I I I I I I
0 S0 100 150 200 250 300 350 400 450 500 550
WS B8 £ select ® anapime

IR | D Detailed —

7

Several buttons control the operation of the tool:

Toggle “Help” window on/off

Calibrate the PDM modules

Specify a folder containing an interrogation scenario

Start the generation of the scenario

Halt generation of the scenario

Single step generation of interrogations, adjustment of cursors

=B = NIE

Stop TTT Main tool

The first important section is the input fields for the scenario file plus the progress
indicators for the different data streams. In fact, the tool handles three different data
streams:

1) Scenario data from Computer to RVR

TTT Ch Il v4.1 / 21-12-99
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2) AnaBITE data from RVR to Computer
3) Detailed data from RVR to Computer

Scenario

Flaystation &lain:PTE P24 ‘Q
INTERROG AT IONS : ALAIN SIMPLE SCEN 1

rScenario pointer
I ] R
| 1 | | 0 | [
o] 20 40 60 S0 100 1258

[~ Analog data & BITE data pointer

| R/
| | [ | | 1
o] S0 100 150 200 236
Lea? [ Logfile size |0.00 b
[ Detailed data pointer—————— |
& |
1 1 1 1 1 1 [}
a 20 40 &0 20 100 128

Log? []

Logfile size [0.00 b

Next, the right hand side of the window shows the BITE message handling and the
different status indicators of the TTT main tool:

—Bite Test
Mask  Test

EITEl o |
EITEZ <0 |
BITES «0 |

EBITE4 ={0_|

=
BITES <0 | «[0_]
Error Count D
Threshold

Tinr of
Time elapsed ==

Current

In the lower half of the window, the user can select between a monitor display of the last
512 read Analog cursor data or the last recorded Detailed data.

200-

0
W] =18 | setect @ anapire
Wl #3] oyl ] m) D Detsiled

‘\' \'.\ | "M‘M\‘ _\| ‘.\N_\M‘\ ‘\ _IM | _\N_\”\ \W _\A_N\N_\N_"‘\'.

1 | 1 | 1 | 1 | 1 1
51 100 130 200 250 200 2S00 400 450 500 550

|_ of

=

Furthermore, the tool shows the status of the hardware in the status field:

Status IHaIt,' Tool not running I

TTT Ch Il v4.1 / 21-12-99
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2.2 Starting the Tool
1. Load the TTT Main tool from the RASS-S/PTE toolbox:
W
TTT |77,
Interrogation Analyser P24 vi
Interrogation Scen Gen.vi
TTT—windowed_recording.vi
View _TTT_windowed.vi
2. Runthe TTT Main tool using the button in the upper left corner of the window.
O TIT_Main.vi =]
Status |ldle; Mo scenario loaded | @
—Seenario —EBite Test
Mask  Test Current
BITE! =0 | =0 | «ao |
BITEZ «[0 | «0 | «[o |
BITES «{0_| = x0_|
—Scenario pointer BITEs <0 | =0 | =o |
I | Rew || Bimes 0 | =0 | «o |
1 1 1 1 1 1 [}
0 20 40 €0 B30 100 128 Error Count [0 |
#nalog data & BITE data pointer flhge=hald
. lend| el ] el
1 I I 1 1 I
0 50 100 150 200 256 Time elapsed sec
? . N
Log? [ Logfile size |0.00 (] “Farameters
[ Detailed data pointer Safety D
[ ] Continuous D
1 I 1 1 I 1 [ .
0 20 40 &0 &0 100 128 ‘delay Log Timestamped [
Log? ]  Logfile size |0.00 b 500 Jns  Override att A
T Z
0
200-
100
0=, 1 1 1 1 1 1 1 1 1 1 1
0 S0 100 150 200 250 300 350 400 450 500 S50
U )8 4] serect @ anapire
W) 2-a ] i 2 Detailed o
4
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2.3 Calibrating the PDM modules

3. If you use the PDM for the first time that day, the PDM calibration window will pop

L
up automatically: Else, this function can be recalled by clicking the Calibrate
button.

A dialog box will ask you to connect the Calibration dongle to the two PDM modules.
Perform this action before proceeding.

A Attention!

tiake sure the two PDM outputs ave commected to the RVE ||
using the 30 Q terminators
Then connect the calibration dengle to the PN modules

When ready, Click Ok. Cancel halts the calibration procedure and continues with
scenario generation.

Next, you should see the PDM test patterns in the calibration window:
O=——Calibrate DMvi————H &5

|Waitmg for calibration signal to end... |
JEm W
i Ser Mr Chl &

attchl T[400 o

40.0—|
Max Chi 440

35.0-| 40

Min Chi |2
1
0.0
2

250 Ser Hr Ch2 &

A Chz T[400 gg

20.0-!

| 1 | 1 | | | |

0.00 20.00 40.00 60.00 0.00 100.00 12000 140.00 Max Ch2 440
=

R ) [+ MinChz [240
pINE ) U

You can select the Y scale of this picture in two modes: ADs or dBms using the Y scale

o dBm
selector: l_l*“DS

Once put in dBms, the minimum and maximum signal strength should read +4 and -16
dBm, plus the attenuation values of both channels.

The principle behind this calibration is that internally, the amplitude of the two levels
in the test pulses are matched with the video amplitudes of a Mode S interrogation
sampled at +4 or -16 dBm. In fact this procedure eliminates external influence such as
cabling, termination, AD convertor of RVR etc.

The two AD values for the two levels are sampled and referenced towards the two power
levels.

Make sure to enter the proper attenuator values for the input of the PDM modules .
Default this should be 60 dB, namely 40 dB of external attenuator values plus 20 dB of
the POEMS coupler.

Once this is done, click the Calibrate button, which copies the sampled AD values
and equalises the sampled data values towards the preset power values.

Once calibrated, click the OK button and reply to the following dialog:

=~ Tliaeet dadvenias volume
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& Attention!

Cizconmect the calibration dengle before proceeding. |
#ait 20 seconds

Now you Must disconnect the calibration dongle and wait for £20 seconds for the signal to
disappear. The calibration window remains open as long as the signal is present and
warns you with this message in the status bar:

|‘w’aiting for calibration signal to end... |

Once the calibration window is closed, it is safe to connect the PDM modules to the radar.

2.4 Starting a scenario

TTT Ch Il v4.1 / 21-12-99

4. Select an interrogation Scenario folder by clicking the Browse E button or by
entering a folder path name.

Please select a scenario folder to hold the

interrogation scenario data:

[ INTERROGATIONS B

T ERIK2

1 FAT1 —

o MARCELY (New O3 |

C1 MODELA -

Cpercn

21 RANDOM TEST

T3 SIMPLE AC [] )

FITEST SLOPE ! Seeniaic
Flawstation dlain:FTEPZ4: Q
INTERROG ATIONS TEST

RANDOM TEST

5. Enter the BITE conditions if the tool is connected to an S2 transmitter.

If the transmitter is of type S1 or no BITE checking must be performed, enter all zeros in
the Mask fields.

Mask  Test
BITE1 x[FF
BITEZ x[FF
EITEZ =[FF
EITE4 =[FF
EITES =[FF

The BITE check masks all incoming BITE messages with the Mask bytes ( logical AND)

and compares them individually with the Test bytes. Each time a message is unequal, an
error is counted.

Once the Error Count is higher than Threshold the generation is halted.

Beware! this has one limitation: BITE data is always read in blocks of 64 messages, so
the granulity of the Threshold value is 64!.

Error Count D
Threshold

6. If you require the safety function to be operational at all times, make sure the “safety”
safety [ feature is enabled.
If this is the case, the user will be warned each time he starts the scenario to put the

-
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safety switch on or off.

7. Now make sure the cursors are set correctly for all transmissions. This can be done by

clicking the @ Single Step button. If the safety feature is enabled , following window
will warn you that this action causes life transmission and that the safety switch must
be set to On:

@ Warning!

biake Sure all connections have been made correctly.
Fut the safiety switch to "On".

This will start the generation process.

Life transmizsions will be evoked!

Transmitter Driver

on
0

ff—

Cancel will skip the transaction.
The only correct way to proceed is setting the switch on the TTT interface to “On”.
Once this is done, following window will appear:

O =————— Detailed Monitorvi="————H0 B
1]
Interrogation |Mode 1 VI delay : Z12.5 ns Max PRF :
dBm_¥ | 2[
45,0
4]
40.0-
35.0-
30.0-
25.0-
20.0-) T | | | i | |
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00
) )| S : #
Wzl B = | ||_|

Select the type of transmission you want to send using the “Interrogation” selector, plus
the Maximum PRF ( Interrogations per Second transmitted). " & [

Interragation |Mode 1 v
 Mode 1

Mode 2

Mode &

Mode

Mode & SP4

Mode C SP4

Mode & LP4

Mode © LP4

UF 11

UF 4

UF 5

UF 20

UF 21

UF 24 RC=0

UF 24 RC=1

UF 24 RC=2

UF 4 Ld, DELM res
UF 4 L0, DELM res

Once selected, enable the transmissions using the pause button => @
The graph will show the sampled transmissions, if all connections are properly made .
(See chapter 1) .

TTT Ch Il v4.1 / 21-12-99
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O Detailed Monitorvi =
[
Interrogation |UF 24 RC=1 VI delay :m‘ nz Max PRF :
dE VI
45.0- L Z [
400-|C1 G2 CE4 cS C|6 o [oc:3 o

35.0-
30.0-

25.0-

=i |

0.00 5.‘00
Wt 2281 QI
e

1 1 1 1 1
15.00 20.00 25.00 20,00 Z5.00

B = FEaz |Eras |L[+]B ® =

1
10,00

It is now the intention to correctly position all the cursors on the different transmissions
pulses. In general, all cursors ( for all transmissions ) can be shifted back and forth using
the delay control , and individual cursors can be manipulated using the mouse ( by
dragging the cursors to other positions.

delay TE125 | s

Later, all interrogations will be sampled on the positions given by the different cursors in
this window.

Now select every interrogation used in your scenario at least once to make sure the cursor
settings are correct.( especially if the delay value is changed, verify all interrogations).

After setting all cursors, close the window by clicking the return button.

If the safety feature was enabled, following dialog will warn you to put the TTT back in
a “Safe” mode:

Warning!

o

Set the safety switch to off before proceeding to protect the
transmmitter |

Transmitter Driver

"

8. Now you are ready to start the scenario. First decide whetter you want to log the

result data. If this is the case,
Detailed data side.

Analog data & BITE data pointer

II 1 1 1 1 III R.'"W
o 50 100 150 200 256
Loa? [ Logfile size [0.00 Mb

Detailed data pointer

L |
1 1 1 1 1 1 L]
0 20 40 60 80 100 128
Log? [ Logfile size |2.00 b

check the log buttons on the AnaBITE data or the

Next, start generation by clicking the Start E button.

TTT Ch Il v4.1 / 21-12-99
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If safety feature is enabled, you will be warned to set the safety switch to “On”
Generation will not start before you set the switch correctly!

Now observe the monitor display at the bottom side of the TTT main window.
It will show you the AnaBITE data or the detailed data ( if present) .
Select between the two using the selector switch:

P — z
0o
100-|
50—
0= | | 1 | | | | | | | |
o] S0 100 150 200 250 300 E50 400 450 S00 550

W) =8 ] serect O anasime
IR U ®) petailed Iz

200~ zF
150- 0

- A

D_ SD 100 150 200 250 300 50 4EID 450 500 550
e ﬂﬂ [BH] select ® anapire
“ﬂ _:J ﬂ O Detailed A
The AnaBITE data is in fact a block of the last 64 recorded interrogations ( times 8 cursors
per interrogation makes 512 samples).

The data is shown in AD values.

9. The result data is saved in two files, named Scaneriofoldername . TRes and
Scaneriofoldername . TDet.

if the “Log Time stamped” option is enabled each new scenario run creates a log file
inside a folder named “TTT_RSLT_YYYYMMDD-hhmmss”, where YYYYMMDD is the
date and hhmmss is the time.

If the option is not selected, the result is simply saved inside a folder named TTT_RSLT
inside the scenario folder. In this case , each rerun of the scenario will overwrite the
previous result.

Farameters

Safety D

Continuous Ij

delay Log Timestamped [w]
: ns Override Att 4

The two files are automatically read when using the interrogation analyser.

10. The scenario generation automatically halts at the end of the scenario, unless the

“continuous” check box Centinuous M js enabled. Beware, when in continuous mode , the
AnaBITE and detailed data files are overwritten each time the scenario is restarted if
the “Log Time stamped” option is not enabled. This will fill up your harddisk and
possibly crash your system .

11. The scenarios can be created with different attenuation values for each interrogation.
This results in the output of interrogations with different powers ( only for Airsys type).
If a scenario needs to be generated without attenuation instructions ( so full power) , this
can be selected using the “Override Att” command.

12. The scenario replay can also be halted at any time by clicking the halt El button.
The result data can be analysed using the “Interrogation analyser”. See chapter IV.
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Chapter [IV: Interrogation Analysis

1.0. Introduction

The Interrogation Analyser tool allows the user to do an in depth investigation of
recorded interrogations. These interrogations can be recorded in several ways, namely by
the RES during a scenario generation, by the Reference extractor during opportunity
traffic recording of from the TTT Interrogation Scenario generator. Extensive filtering
and zooming tools make it possible to pinpoint a specific problem. Multiple statistical
functions result in an easy analysis of the interrogations.

An difference must be made between the “standard” version interrogation analyser and
the P2A version, which adds a number of Transmitter Test Tool specific analysis functions
to the palette of this tool. The user interface of both tools are similar and can be
described in general.

2.0. Making an _interrogation analysis source file

TTT ChIV v4.11 / 21-03-2000

The starting point of an Interrogation Analysis is an interrogation recording file. This is
the result of an TTT interrogation Generator session. Note that this file-type
(interrogation log file) can also be created with a multi level analysis ( Reference
extractor) or can be created with the RES Main Controller tool.

More details about making an interrogation log file with the RES Main Controller tool
can be found in the RASS-S/PTE User Manual Vol 5 Radar Environment Simulation. More
details on making an interrogation log file using a multi level analysis can be found the
RASS-S/PTE User Manual Vol 3 Reply Recording and Analysis.

More details on creating an interrogation log file using the TTT interrogation generator
can be found in chapter Il of this volume.
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3.0.

Interrogation Analyser

P2A tool

3.1 User

Interface Overview

The user interface of the Interrogation Analyser tool is divided into several functional
panels. At the top there is a set of buttons and controls to operate the tool.

[0 ==——————— Interrouation Analyser P2avi =]
i : Analyzi Interrogation Graph -
EER e e rr—]
Logfile Page select ———

Flaystation Alain FTE F24 FAT P24 RCEL FAT4: || 1.58 | File size [Mb] Page #
;atﬂt.ints 4558.75 | ® Pages in File E E * Pages
LATTT_RELT o
30000 | # Ints in File List Interragations []
Interragation Stagger
[nz]
7.500- - £
7.000- c
UF 11
£.800- UF 4420
UF 5421
5.000-
Other
@D Det/Rep
2.000-
LB B * * R L R B e L B B LR * - LI
2.000-
1.000-
D'Ioa_l“‘l “““ T [ 1 “““I““‘i “““ I“I
14.849 16.000 12.000 20.000 22.000 24.000 26.000 28686
ll %, Hu g': Curzord |x[2233  |y[z50 ||E|£|®
WFE w2y am| || [urserk Jx[iz56  |w[7so ||_| ldeg]
 Analyzis parameters Infia A Interragation detaill &) Drisplay
Power | -0.00 | [dBm]|| 1= 0497467 = # scale
s UF=4 PC=1 RR=2:DI=0:115=0:
an 0 hi=123456 ¥ scale| Stagger Time W
[dBrm]| | Azim. | 2233 | [deg] Ref. aCal v
Tolerancel[ 1.3 |[aB] [|4t | -84994.00 [[us] apply Filter [
ToleranceZ [dE] RC Reply? @)

I Toggle “Help” window on/off
| Start the analysis
I Stop the analysis

| Export data to spreadsheet

(0] () (=] (7] [&]

I Print graph

[Ce]

Print Table

Link with multi level analysis
Edit filter
Call the histogram function

@ Stop the Interrogation Analyser tool

TTT ChIV v4.11 / 21-03-2000

iptersoftfelectionics

Volume 7



TTT User Manual Chapter IV : Interrogation Analysis -1V.3-

Analysis | Interrogation Display hd I| .
Select analysis type
Logfile
Flaystation Alain FTE P24 FAT P24 RCELFATY: 132  File size [Mb]
fatd.ints 463.75 | * Pages inFile
ikl oo Fmsnfle | Select interrogation file
r Page select ——
u] Page #
(][] = pune
List nterragations [] Select interrogations to be displayed

The middle part of the tool displays s a graph/table which presents the results of the

analysis.
Interrogation Stagger
[rs] &
1407659 -
C
125.000-
UF 11
UF 4720
100.000- UF 5721
Other
T5.000—
S0.000—
25,000 -
0,000 -
-2.231 -, 1 [ [ [ 1 [ 1 1 [
0220 1000 2.000 Z.000 4.000 S.000 &.000 7000 g.000  .808
i o) B | Eurzero iz |Bazr ||§|EE| @
s 2l ) x) )

At the bottom of the window there are some analysis and display settings which become
available upon selection of a specific analysis type.

Analyzis parameters Infio CAY Interrogation detaill Al Cizplay

5 UF=4 FC=1 RR=2:DI=0:lI5=0:
can 0 i i=123456 Y zcale| Stagger Time w
fzim. | 2239 | [d=ql Ref. allcall W
Toleranced [dB] ki -84954.00 |[s] Apply Filter [
Tolerance2 [dE] RC Reply? @

TTT ChIV v4.11 / 21-03-2000
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3.2

Starting the Tool

TTT ChIV v4.11 / 21-03-2000

1. Load the Interrogation Analyser tool from the RASS-S/PTE toolbox.
The P2A version allows additional analysis and use of TTT session result files. For this
option, the P2A software must be installed on your computer.

T

TTT |77

Interrogation &nalyser P2& vi
Interrogation Scen Gen.vi
TTT Iain.vi

TTT_windowed_recording.vi
View _TTT windowed.wi

2. Run the Interrogation Analyser tool using the button in the upper left corner of the
window.

3. Select an interrogation log file by clicking the Browse button or by entering a file
path name. Interrogation recording files are stored in the P2A:INTERROGATION:...
folder.

=—————— F|ileDialng="—"————
[ FATS %] [Praystatio &
= Eject
[l fatS.ints o e )
Please select a logfile
|fat5ints | [_cancer ]
( View All B
ENETF9E
The file size will be displayed in MBytes and in # Pages. The tool also shows the number
of interrogations in the File. A page consists of 64 interrogations.
r Logfile
Playstation 4lain PTE P24 INTERROGATIONS ; 042 | File size [Mb]
AL A&IM SIMPLE SCENM :alain simple scen.ints 40 # Pages in File
2570 | # Intz in File

If the interrogation file was recorded during a TTT session, some result files of this session
should be available. ( RES recorded files will not perform this action)

If this is the case, the interrogation analyser will detect this and ask the user which
result folder he wants to be linked to the interrogation recording:

Select the time stamped ( or none-time stamped ) result folder of your choice:
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Selectholdervi=s—————————

Please select the TIT Result logfiles folder:

Infa

[

FAT2 2]

=

CITTT_RSLT_19040228_023743
I TTT_RSLT_19040228_024020
3 TTT_RSLT_19040228_024811
I TTT_RSLT_19040228_024909

L [_setect |

TIT_RSLT_19040228_024811

Once the folder is selected, the special P2A and TTT related features become available.
(TTT powver check and TTT Power drop vs duty cycle)

3.3  General Tool

Functions

4. A filter can be applied to all data being processed in the the interrogation analyser.
For the filtering function, two actions must be taken:
-The filter must be defined ( or loaded from disk)
-The filter must be activated.

To define the filter, click the Edit Filter button.

The following window will appear.

InterrogationsSearchEditorayi

Interrogation Filter

Crate

Tirne
Interrogation type
Aircraft dddress
Azirmuth

Powet

S Int Byte 0

O B

s T Hit: O End e

| Yalue |

[ Search in selection

[ Load... H Save.. ” Clear 1 J[ CIEﬂrAII]

Enter the specific search criteria for the filter.

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

wanted item.

TTT ChIV v4.11 / 21-03-2000
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Interrogation Filter

Date

Late

Tirne
Interrogation type
Airceraft Address
Azirnuth

Fower

5 Int Byte 0

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.

iz equal to +*
iz not equal to

iz greater than

is greater than or equal to

i= less than
iz less than or equal to ]
contains u

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  JoZz.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.

" And
o or
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 [L] button or recalled from disk

by clicking the button.

This function is important to allow certain analysis functions to be repeated under
certain conditions. Therefore we advise that all filters used for a certain analysis are
saved along with the result data.

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 accept the filter and close the filter editing window.

Beware: the “Power” filter only works on RES recorded files, recorded with version 4.0.44
or later , since TTT recorded files store the power in a separate result file!

g N Volume 7
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Once defined, the filter must be activated: Check the apply filter check box
Apply Fitter I i the main window to activate the filter.

When paging through the data or making analysis, only the interrogations which
comply with the search criteria are be displayed or processed.

Following fields can be used as filter criteria:

Date MES
Time LOS
Interrogation type RSS
Aircraft Address TMS(b30..32)
Azimuth[0..360] TCS
Linear Azimuth* RCS
Scan nr SAS
Power SIS
S Interrogation LSS
UF RRS
RL PR
AQ 1l

PC MA
RR NC
DI RC
SD MC
1S

MBS

For the field “S Interrogation” , a hexadecimal representation of the interrogation can
be used as filter criteria. The filter supports * and ? wild cards. ( * selects all that
follows, ? replaces a specific half byte.

Beware for Azimuth data : e.g.:
“Azimuth[0..360] > 45 AND Azimuth[0..360] < 90 uses the wrapped azimuth: all ints
with azimuth between 45 and 90 degrees for any scan are selected.

“Linear Azimuth > 45 AND Linear Azimuth< 90” uses the unwrapped azimuth: all
ints with azimuth between 45 and 90 degrees for the first scan are selected.

“Scan nr >2 AND Scan nr <3” select all interrogations of scan 2.
“Scan nr >2.1 AND Scan nr >2.2” selects all interrogations of scan 2 between 36 and 72
degrees.

Once defined, the filter must be activated: Check the apply filter check box
Apply Fitter I i the main window to activate the filter.

When paging through the data or making analysis, only the interrogations which
comply with the search criteria are be displayed or processed.

5. Throughout the tool, data is presented in a table:

tirme[sec] Azira[*] |Sezan (S address|Data

ZE1000 142955 FFFFFF  |UF=11 FPR=0:11=2::4A=FFFFFF

3310600 145977 FFFFFF  |UF=11 FPR=0:11=2::4A=FFFFFF

Z.211200 149.00. FFFFFF  JUF=11 PR=0:11=2::4A=FFFFFF

ZE1ET00 149117 FFFFFF  |UF=11 FPR=0:11=2::4A=FFFFFF

3316200 149229 FFFFFF  |UF=11 FPR=0:11=2::4A=FFFFFF

HMEEREEE

212700 149242 FFFFFF  |UF=11 PR=0:11=2::4A=FFFFFF

|

This table can be scrolled using the scroll bars to the right of the table. Its contents can
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also be printed or exported by clicking the print table button. The following
window will appear.

O0=———————————PrintTablesvi

CilFs [
Interrogation Stagger

time[zec] | Azim[®][Sean |5 address|Data
9191579 1208161 [FFFFFF [UF=11:PR=1:lI=1 ::AA=FFFFFF
2194342 [1z0020/1  [39034n |UF=4 PC=0RR=17.DI=1 :115=3 MBS=0 MES=0 LOS=1 RES=0:TM5=0 4 A=E9034C
2195250 [1200%€1  [390304 [UF=4 PC=0:RR=17.DI=1 :15=3 MBS=0 MES=0 LOS=1 RES=0:TMS=0:AA=390304
2195892 [130047]1  [390340 [UF=4 PC=0:RR=17DI=1 :I15=3 MBS=0 MES=0 L0OS=1 RES=0:TM5=0 4 A=E90340
2195008 1200801 [39020e [UF=4 PC=0:RR=17.DI=1:115=3 MBS=0 MES=0 LOS=1 RSS=0:TM5=0 A A=E902DE
2196526 [120.13)1  [390294 [UF=4 PC=0:RR=17.DI=1 :15=3 MBS=0 MES=0 LOS=1 RES=0:TMS=0:AA=39025 A
2201827  [1204321  [FFFFFF [UF=11:PR=1:lI=1 ::AA=FFFFFF
2205190 [1306351  [390340 [UF=S:PC=0:RR=12:DI=1 :15=3 MBS=0 MES=0 LOS=1 RSS=0:TM5=0 4 A=F90T4C
2205478 [120651)1  [390304 [UF=SPC=0RR=12:DI=1 11523 MES=0 MES=0 LOS=1 RES=0-TMS=0 4 A=390304
2205640 [130662)1  [390Z40 [UF=S PC=0:RR=12:DI=1 :115=3 MBS=0 MES=0 LOS=1 RSS=0:TM5=0 4 A=F90340
2206246 [1306951  [3o02Dbe [UF=SPC=0:RR=12:DI=1 :115=3 MBS=0 MES=0 LOS=1 RSS=0:TM5=0 4 A=Z02DE
2206774 1307281 [3o0zoa [UF=SPC=0RR=12:DI=1:015=3 MES=0 MES=0 LOS=1 RES=0:TMS=0: 4 A=39025 4
2212075 1310471 [FFFFFF [UF=11:PR=1:ll=1 ;. AA=FFFFFF
5277823 (1316621 [FFFFFF [UF=11:PR=1 :ll=1 : AA=FFFFFF
5275686 [131 8651 [390280 [UF=4 PC=0:RR=17Dl=1 :15=3 MBS=0 MES=0 L 05=1 RSS=0:TM5=0 4 A=3902E0
5282571 [132277]1  [FFFFFF [UF=11:PR=1 :ll=1 : AA=FFFFFF
5235934 [132481[1  [39020B [UF=4 PC=0:RR=17DI=1 :115=3 MBS=0 MES=0 L05=1 RSS=0:TM5=0 4 A=3902DE
5236788 [1325301  [390280 [UF=S.PC=0:RR=18:DI=1 :15=3 MBS=0 MES=0 L05=1 RSS=0:TM5=0 4 A=3902E0
5242819 (1328931 [FFFFFF [UF=11:PR=1:ll=1 : AA=FFFFFF
5246182 (133091 [39020B [UF=S.PC=0:RR=12:DI=1 :115=3 MBS=0 MES=0 L05=1 RSS=0:TM5=0 4 A=3902DE
2253067 [1335081  [FFFFFF [UF=11:PR=1:lI=1 ::AA=FFFFFF
3256430 [1Z337111 [390371 |UF=4 PC=0:RR=17:DI=1 :115=3 MBS=0 MES=0 LOS=1 RES=0:TM5=0:4A=590371
2257676 (1337831 390328 |UF=4 :PC=0:RR=17DI=1 :15=3 :MBS=0 1MES=0 L0S=1 RSS=0:THM5=0 4 A=590328

This window allows the user to load and save the listed data, export to and import from

spreadsheet, cut, copy and paste the data and to print the table.

To export the data, the user can click the Export button . This creates a Tab
separated text file, which can be imported into any spreadsheet application ( e.g. MS

Excel).

The top row buttons operate the window.

Toggle “Help” window On/Off

Save list to disk

@ Load list from disk

Import list from spreadsheet ( text based file)
Export list to spreadsheet ( text based file)
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 Interrogation analyser
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6. Throughout the tool, data is presented in a graph. This graph can be zoomed, panned
or scaled using the LabVIEW tool set for Graphs:

Its contents can also be printed or exported by clicking the print Graph @

following window will appear:

Reportyi

All colared items may be changed by the user

* copes 3] Lo B <] |[A]

[ms]

[s13in simple scen ints Tk nterrogation Stagger Date [23-06-1939 Figlt |
17:22

353

P

R

o o

0 0
ettty
ettty
A R -
ettty
B R |

@
=
T

oe-

138623
s ]

150.000 160,000

LN R M N Ry By B

]

1
170.000

$H ) T TolmEw Jwl]

T
I '
200,000 205.021

1 I
180.000 190,000
[deg]

T

In the report window, all the blue items can be changed to fit the user.
This applies for the following items:

-The header of the page:

Interragation Stagger

-The title of the page:

alain simple scen.ints

-The date and figure number:

Date [20-10-1995 | Fig 2

-The Legend for the different graphs:

1Ch 1 |-
Chz [

chz |

-The number of copies for the page

# copies

A

-The X and Y scale names:

Elewvation(deg) dE

-Any cursor on the graph:

-The X and Y scales and graph positioning.

TTT ChIV v4.11 / 21-03-2000
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]
Ef
3 T & & & & & & & & &
L] LI I LI * | @ LI C
- - - - - - - - - - ,7
24 0—! - - - L] - - - - - - UF 11
- - - L ] - - - - - - LF 43’20
& & 8 B B 8 * (8 & &
160 L I I I I I I ) UF 5./21
. - - - - - - - - - -
- - - - - - - - - - ’W
- - - - - - - - - -
8.0 L] [ [ L] L] [ [ - [ [
& & B B B B 8 ® @
5 Lx B By B0 B oy B r B B | | v |
£ 150.000 1&0.000 170000 120.000 190.000 200.000 £05.02E>
+ -
: ﬁ,_ @EE Eursor0 Jeoivelaeazs0 e CIRRE] [deg]

-All 3 comment and OTD parameter fields.

-The Logo
Liogo |Hune

hd|

Once the scales, the axis, the plot names , the header etc, is edited to your satisfaction,

click the Print @

The following window will appear:
B

button on the report manager.

Log report

Current Reportfile :
# pages

in report :

1

Cerno.rep

[ New Reportfile ]

[ Select Report file ] Print Page ]

oK ]

| Addpage |
[
[

[ Print Report }

You have the following choices to make:

-Print the page you were looking at.
-Create a new report file

-Open an existing report file

-Add this page to the report file

Print Page
New Report File
Open Report File

Add Page
Print Report -Print the complete report you selected.
Ok -Leave this window

In order to print the current page, use the Print Page button.
If you want to save the page ( with the complete layout and options) , first open or create

a new report file, using the New Report File or Open Report File , then add the page
using the Add Page button. A complete report can be printed using the Print Report

button.
If a report file is opened, or a page is added to a new one, the “# Pages in report” indicator

will be updated.
Leave the window using the OK button.

The printout will now be printed on the printer or saved to disk.
Printing can be stopped using the Command-point ([,]+[.]) keys.

iptecsaffelectionicoMiduull
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7. Throughout the tool, data is presented in a graph. The data in the graph can be

represented in a histogram if this representation makes since.

An example is the power versus azimuth graph, which can be shown as a power

histogram:

Interrogation Power
[dEm] B

22.000-

2l (ploi =R 1 1 1 1 1 1 | It
003428 0100000 0150000 0.200000 0250000 0300000 0250000 0412650

S sy
I 33 ) x|

Now click the Histogram button:

The following window appears:

Fursor o )02 _Jp2sn Jm[]E) ®

[Revs]

RASS HistogramvimeF/—————————— H
| [ Int | [ PowerldBm] ] |‘
Histogram
% Hits .

4d .0 - Settings — Statistics
21213 | Mean

0.0 O Absalute oy

® Relative 0.124

50| [ curmulative 21.213 RMS
21554 | Max

a0 - Bin size 20762 | Min

lower | Inglusion | — Cursor

25.0+ #Bins 0.00 % Hits
20000 | Low

20.0- 20,100 | High

 Comment

15.0-]

10.0-]

W ) | Lot [

W] 2y gl ]
0o 1 1 1 1 — [l [l [l [l 1
20000 20250 20500 20750 21.000 21250 21.500 21750 22000 Power[dBm]

An histogram shows the number of hits ( occurrences) of a specific data item in a

particular bin. The size of this bin is defined by the user, as well as the number of bins.
Data from one of the two axis ( In this case Power versus Azimuth, so a selection
between power and azimuth is offered) can be selected using the selector in the top

right corner of the window.

| Power [dBm] VI

[Revs]
i + Power[dBm]

Also the layer of graph ( if available) can be selected using the selector in the middle

top of the window. (e.g. P1,P2, ... Int power)
[ Int |

F1

P2

P3

F4

PS

Fé

The following settings can be done in the histogram function:

Relative or absolute value representation
!:l Absolute
D REelative

iptersoftfelectionics
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Cumulative value representation
[ curnulative

Bin size value. The # Bins indicator is directly coupled with the Bin size value, since
the complete range of the data is fixed by the X scale of the histogram( which in turn
is copied from the original selected section of the input graph)

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.

Statistics
20.0Z4 Mean
49 250 57D

94289 RMS
200453 Max
1.541 rin

Use the graph palette to zoom and pan in the data, centre and select the cursor.
Il ) 554 2
Wg] 2] | x|

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

—l
@Cummun Plots »
Point Style p
Line Style [ ]
Line Width [
Bar Plots ]
Fill Baseline P

]

~| Interpolation

DEIEIEIDDDEIEIEIDDEIEIEIDDDEIEIEIDDD

Furegruund . 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.

Ainteicafielection)co i
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Cursar
546.00 # Hits
1.541 Low lirnit

11.541 Up Timit

The histogram can be printed by clicking the print button. The RASS-S/PTE

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.

Cornment

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

Interrogation tool

Timing and Interrogation Contents Analysis

3.4

9. A first analysis function of the Interrogator Analyser is to display the recorded
interrogations and their contents according to their type and position in time. For this
function choose Interrogation graph from the analysis menu. The Interrogation Graph
function is the only selection which does not need proceeding before the result can be

displayed. This function is available for PTE-P1 and PTE-P2A.

¥ Interrogation Graph

FInterrogations fSec
Interrogation Duty Cycle

TTT Power Check
TTT Power drop vs duty cycle

The Y scale should be set to stagger” for this type of graph . ( For other possibilities, see

further).

Y oscale Stagger w

A set of recorded interrogations will be displayed in the graph each time a new page is

selected:

B

C
UF 11
UF 4/20

LET T
LEE Ty

UF 5721

Dther

LA TP
LaA LT T

10.000-
Int

.
1
2035.020

.
ogon- ¥ R L - ,
138.623 150.000 160.000 170.000 180,000 190,000

I w) BIF | Eurzro eroslzs_WILE ®
Fﬂl M| x| [deg] |

1

=

=

=}

=1

1

'--...-...ﬂ.
....Il.ll...'

ol

This set can be controlled using the Page Up @ or Page Down @ button. Alternatively,
a specific start page and the number of pages to be displayed can be entered directly in
the respective controls. The graph will be update immediately.

50 Page #

12 # Pages
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The X-axis scale unit can be selected from the following list, and may show time or

azimuthal data . ( Azimuth, ACP, Time or Scan humbers)

J [deq]
[ACFP]
[sec]
[Revws]

The Y scale is set to “stagger” for this type of graph . ( For other possibilities, see
further).

Y scale Stagger W

The Y-axis zero reference can be selected form the following list.
+ AfC
ATl Can
Roll Call
Any
None

This means that each time the selected interrogation type is encountered, the Y-axis
value (time) is reset to zero. This results in a specific “stagger” patterns.

«in AC, the Y scale time is reset each time an A or C interrogation is encountered,
showing the SSR interrogation schedule.

«in All Call, the Y scale time is reset each time an Mode S All call interrogation is
encountered, showing the Mode S All Call interrogation schedule.

«in Roll Call, the Y scale time is reset each time an Mode S Roll call interrogation is
encountered, showing the Mode S Roll Call interrogation schedule. This option has less
importance.

«in Any, the Y scale time is reset each time an interrogation is encountered, showing the
time periods between any interrogation.

«in None, the Y scale time is never reset, showing the interrogation timing in the Y scale.
This option allows the viewing of interrogation time versus azimuth.

The different interrogation types are displayed according to the legend.

A I_I—‘
. Common Plots »

Point Style
Line Style
Line Width
Bar Plots
Fill BaseLine o . ° a

Interpolation
' D

UF 1
UF 4./2) neng
UF 5/2)

Other

Color

This legend can easily be adapted to the preference of the user.

Details and the contents of the interrogation selected with the first cursor are displayed
below the graph. This information data also provides you with reading of power, scan nr
and azimuth of the selected interrogation. Using the second cursor, a delta time value (
time difference between two selected interrogations can be determined.

Infa [ ) Interrogation detail(a)
Power | -0.00 |[dBm]|| t= 0497467 s
S UF=4:FC=1 RR=2:DI=0:115=0"
0 Ad=123456
azim. | 2239 | [deg]
dt | -24994.00 |[s]
RC Reply? @i

.
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The first cursor is also linked to the “Show Power&Bite data.vi” window. This shows
the reconstructed interrogation with correct powers plus the values of the eight sampled
cursors on both channels.

The window can also be used for display of BITE data. If a specific interrogations was
marked “detailed” during scenario definition, the detailed data can be seen in the same
window. The contents of the BITE message can be inverted , depending on the setting of
the “Invert” checkbox.

[0 =——Show Power & Bite datavi="—"——HH

— Cursor Power [dBr] Pulse Power [dBr]

Sum 1 |455 [sSLS1|z4.2 F1f455 | attZ || BITET 4170
Sum Z |455 |5l 2 |24.2 Fz[455 |[on BITEZ 4163
Sum Z (455 [SLsE|z4.2 poglans g BITE 3 4165
Sum 4455 [SLs4(45.2 £ M § oy gy || BITE 44167
Sum S ([456 [SLSS(z4.2 F5lasz | Max || BITES 4166
Sum s 456 |SLSe|z4.2 P& 456 |[45.6 ||| Invert i Error (D)
Sum 7455 [sLs 7241 wint|456 [[455
sum B [456 |slse[z4.z Fint [0.05 | min Tcnra[sd |
dBrin
0y ez e ca cE crcCa =
45-h H ¢ + + +—t
S
40—
25 o
z0-
25—
20— 1 1 1 1 1 1 1
n 5 10 15 20 25 0 34
AR | =aE | Detailed? ()
WFE 29y] ] Fio_] asss |1+ |5

A filter can be applied to the interrogation display function. Check the apply filter

check box #PPu Fitter M a1 click the Edit Filter button.
Enter the specific search criteria for the filter. See above for detail.

Checking the List Interrogations List nterrogations [ check box will add a table with
details about the interrogations displayed in the graph. The graph will shrink to half
its size on the window and the interrogations are shown in a graphical table.

The selected interrogation ( using the cursor in the graph) is also highlighted in the

table.
time [sec] Azim[®]|Scan |5 address|Data
310100 142.953|0 FFFFFF UF=11 :FR=0 A44=FFFFFF
Z.E310600 142.977|0 FFFFFF UF=11:PR=0 4 A=FFFFFF
3311200 14320040 FFFFFF UF=11 :FR=0 Ah=FFFFFF
2.21I700 142.117(0 FFFFFF  |UF=11 PR=0:11=2::4A=FFFFFF
I.E16200 1492290 FFFFFF UF=11:PR=0 4 A=FFFFFF
3318700 1423420 FFFFFF UF=11 :FR=0:11=2::A4A4=FFFFFF
+|

TTT ChIV v4.11 / 21-03-2000
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3.5

Interrogation Power Analysis

TTT ChIV v4.11 / 21-03-2000

8. The Interrogator Analyser allows us to display the recorded interrogations power as a
function of time or azimuth. For this function choose Interrogation Graph from the
analysis menu. This function is available for PTE-P1 and PTE-P2A.

The Y scale should be set to “Power [dBm]” for this type of graph . ( For other
possibilities, see above).

i

[T ./ Power [dBm]

BITE data
Ref.

A set of recorded interrogation powers will be displayed in the graph each time a new
page is selected:

F1

- = I = 1 == .
o i il oa P2
21 250— L @ o CONCTOOMD I QN0 DL oo
- - . - e e e e e e e e ]
2i.000-P LT L L S I I e
0 4 000 P4
- o
207350 PS5
20.500- FE
202165 | - T 0 0 | | | p Int
138 623 150,000 160,000 170.000 180.000 190.000 205.020
U | @F Eelzso Jm[IE @
s 323l @) x| e

The pages can be controlled using the Page Up E or Page Down El buttons.
Alternatively, a specific start page and the number of pages to be displayed can be
entered directly in the respective controls. The graph will be update immediately.

50 Page #
12 # Pages

The X-axis scale unit can be selected from the following list, and may show time or

azimuthal data . ( Azimuth, ACP, Time or Scan numbers)

+ [deg]
[ACP]

[sec]
[Revs]

The powers are shown in seven different graphs, each containing the average power of
one type of pulse in the interrogation ( P1 through P6) plus the average power of the
interrogation itself ( on Sum channel). The power of each pulse is determined using the
preset cursors, as set in the interrogation scenario generator or the TTT Main control.

In case of RES recorded data, only the average interrogation power is shown.

The power of each pulse is the average value of all cursors which fall within the Annex
10 specified timing slots for these pulses. ( depending on the type of interrogation.)

P2 and P5 pulses are measured on the SLS channel, P1,P3, P4 and P6 are measured on Sum
channel.
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P
P2
FZ
P4
F5
(3]
Int

Common Plots P |

Point Style
Line Style
Line Width
Bar Plots

Fill Baseline
Interpolation

Color

none

+

b

=

The seven graphs each have a legend which can be adapted accordingly.
This legend can easily be adapted to the preference of the user.

Details and the contents of the interrogation selected with the cursor are displayed
below the graph.

- Interrogation detail

t= 2242819 =
UF=11:PR=1:I1=1::4&=FFFFFF
Fower | 2832 | [dBm]

Few - RC Reply 7 0

A filter can be applied to the interrogation display function. Check the apply filter

check box #PPu Fitter M a1 click the Edit Filter button.
Enter the specific search criteria for the filter. See above for detail.

When paging through the data, only the interrogations which comply with the search
criteria will be displayed.

Checking the List Interrogations

List Interragations [ check box will add a table with

details about the interrogations displayed in the graph. The graph will shrink to half
its size on the window and the interrogations are shown in a graphical table.
The selected interrogation ( using the cursor in the graph) is also highlighted in the

table.

TTT ChIV v4.11 / 21-03-2000
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3.6 BITE Data Analysis

This function only works for TTT generated files on S2 ( Airsys) type POEMS radars.

9. The Interrogator Analyser allows us to display the recorded interrogations BITE
messages as a function of time or azimuth. For this function choose Interrogation Graph
from the analysis menu.

The Y scale should be set to “BITE data” for this type of graph . ( For other possibilities,
see above).

Stagger Time
i3EE Power[dBm]

[ BITE data

Ref.

A set of recorded interrogation BITE messages will be displayed in the graph each time a
new page is selected:

3 [EITE] BITE1
EITEZ
co-
EITEZ
80| EITE4
EITES
40—
0=y 1 1 1 1 1 1 1
125623 150.000 1£0.000 170.000 120,000 190,000 205020
1 54| B[F | Eurzar o lierzs] i ool 1) ®
IFE 22| ) x| lg]

The pages can be controlled using the Page Up E or Page Down @ buttons.
Alternatively, a specific start page and the number of pages to be displayed can be
entered directly in the respective controls. The graph will be update immediately.

50 Page #
12 # Pages

The X-axis scale unit can be selected from the following list, and may show time or

azimuthal data . ( Azimuth, ACP, Time or Scan numbers)

J [deg]
[ACP]
[sec]
[Revs]

The BITE messages are shown in five different graphs, each containing one BITE
message.

The BITE contents is displayed as a 8 bit number ( 0..255), but the Y scale can be set to Hex
or Binary representation if required. The Legend of each graph can also be adjusted.

TTT ChIV v4.11 / 21-03-2000
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EITE1 [CommonPlots b |
Point Style
BITEZ Line Style
BITEZ I;::P\'I\;I'l::lsth none
EITE4 Fill BaseLine o - - o Eﬂﬂ ‘g’T
Interpolation | B2 Decimal
BITES Color R . R R Precision P | Scientific
Mapping Mode } Engineering
Binary
* |:| Octal
+ Hexadecimal
* * = Relative Time
Absolute Time

Details and the contents of the interrogation selected with the cursor are displayed
below the graph.

~ Interrogation detail

t= 8242819 5
UF=11:PR=1:lI=1 ::4 A=FFFFFF

[dBrm ]

RC Reply 7

28.32
1.00

Fower

Rew nr

A filter can be applied to the interrogation display function. Check the apply filter

check box ##1 Fitter I ang click the Edit Filter button.
Enter the specific search criteria for the filter. See above for detail.

When paging through the data, only the interrogations which comply with the search
criteria will be displayed.

Checking the List Interrogations Listnterregations [ check box will add a table with
details about the interrogations displayed in the graph. The graph will shrink to half
its size on the window and the interrogations are shown in a graphical table.

The selected interrogation ( using the cursor in the graph) is also highlighted in the
table.

Load Analysis

TTT ChIV v4.11 / 21-03-2000

This Type of analysis calculates the load ( # interrogations per second) in a specific
sliding window for a complete interrogation file. This function is available for PTE-P1
and PTE-P2A.

10. Select # Interrogations/sec from the analysis selection menu.

« Interrogation Graph
*|nterrogations/Sec

Interrogation Duty Cycle

TTT Power Check
TTT Power droE ¥ dut: c:cle

This selection requires processing before any results can be displayed. Some extra
analysis parameters need to be set before processing the data.

window size[ms]é
Window step[mg]é

The window size parameter determines the interval in which the processing is done. In

-
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this case, the number of interrogations of a specific type are counted in that interval. The
window step parameters defines the step size that the calculation window takes for each
calculation.

Window size can vary between 50 ps and 15 seconds. Window step can vary between 50us
and 15 seconds.

Click the Start E button to start the processing. A progress indicator will appear to
show the processing.

= I

The processing can be stopped at any time by clicking the Stop El button. The results of
the data already processed will be displayed in the graph and in the table.

Interrogation Rates [ints/s]

[# ints]

_ Roll Call
A1 CaTl
Ehg 3SR
40-
- 9 1 I e MY 1
0 [ [ I [ 1 1
0.176 1000.000 2000000 000,000 4000.000 5273808
i =53] B[+ | Eurzer 0 |[1ee7 72200 IElEEI ®
i 93 ) ) e

Roll Call ATl Call SSR
Min 0.0 0.0 0.0
Max 3.0 5.0 oo
Average 1.7 3.8 oo
Std Dew 123 05 0.0

The Y-axis scale unit can be selected from the following list.

[intsfsec]
« [®*Ints]

[# Ints] means the number of interrogations of a specific type counted in an interval
defined by the window size .

[# Ints/sec] means the the number of interrogations in the window is recalculated to an
interval of 1 second. In the window size is set to 1 second, both results will be the same.

Filtering, printing and exporting the data is available in this analysis mode.

3.8 Transmitter Duty Cycle Analysis

This Type of analysis calculates the duty cycle ( Time transmitter is sending power /
total time) in a specific sliding window for a complete interrogation file.

Each type of interrogation is given a fixed time “on-time” duration.

Times are shown hereunder:

12,AC: 1.6pus

SSR only All Call : 2.4 ps

Intermode S All Call : 3.2 ps

TTT ChIV v4.11 / 21-03-2000
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S Short : 17.85us
Slong: 31.85 ps
This function is available for PTE-P1 and PTE-P2A.

11. Select Interrogation Duty Cycle from the analysis selection menu.

Interrogation Graph
v ®Interrogations/Sec

Interrogation Duty Cycle

TTT Power Check
TTT Power drop vs duty cycle

This selection requires processing before any results can be displayed. Enter the preferred
analysis parameters settings.
Some extra analysis parameters need to be set before processing the data:

window S'iZE'[mS]E
S indonw step[mg]é

The window size parameter determines the interval in which the processing is done. In
this case, the number of interrogations of a specific type are counted in that interval. The
window step parameters defines the step size that the calculation window takes for each
calculation. Window size can vary between 50 ps and 15 seconds. Window step can vary
between 50pus and 15 seconds.

Click the Start E button to start the processing.
The following window shows the result. Remember that the duty cycle statistics are

calculated with the window size as time interval.
Dty Cycle

(%] [ty Cy»

Z.500-
Z.000-
2.500-
2.000-

I I I 1 | | | I |
230000 500000 70000 1000000 1250000 1500000 1750000 2106 705

W] 20| [ +|| Eurser o Eezz el mIE ]| @
Iz 2yl | x|

Duty Cyecle(F)

[deg]

Min 0.04
Max z.21
dverage 0.&3
Std Dew 053

Filtering, printing and exporting the data is available in this analysis mode.

TTT ChIV v4.11 / 21-03-2000
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3.9

TTT Result Power and Presence Analysis

TTT ChIV v4.11 / 21-03-2000

This Type of analysis checks all the interrogations generated by the TTT main tool and
recorded in a Tres -file for errors interrogations or patterns . The analysis also
calculates the average interrogation power ( overall for all interrogations) and min and
max power. The analysis does not work on RES recorded data.

1. A Pattern will be declared correct if the following conditions are met for all the
Interrogations included in that Pattern :

= all the pulses (P1, P2, P3, P4, P5, short or long P6) requested have been actually
transmitted on the corresponding channel (sum or control). This condition is included in
the next condition:

= The average power of the pulse of an interrogation transmitted on the sum or control
channel is within (taking into account the measurement errors) a user selectable value
(0.1..10,1.3) dB of the requested power level. In case of 16 consecutive long
interrogations, only the first interrogation of the set will be evaluated.

= The amplitude variation during any transmitted P6 pulse is less than 1 dB (=Tolerance
1) (taking into account the measurement errors).

= The amplitude variation along P6 pulses corresponding to a set of consecutive long
Mode S Interrogations (UELM transmission) is less than a user selectable value
(0.1..10,2.3) dB (=Tolerance 2) (taking into account the measurement errors). Note that
in the data preparation phase the checkbox “ELM test” has to be marked, see chapter
Il, paragraph 2.4.

Note : With a measurement error with a standard deviation of .1 dB on amplitude, the
amplitude condition is met (with 97.5% of confidence), when the measured amplitude
variation is <1.3 dB (one P6) or < 2.3 dB (16 consecutive long P6).

2 . Select Power Error Check from the analysis selection menu:

Interrogation Graph
#Interrogations fSec
 Interrogation Duty Cycle

TTT Power Check
TTT Power drop ¥s duty cycle

3. For this type of analysis, you must enter the expected output power of the Radar

Under Test plus the allowable tolerances for two types of tests ( see above)

r Analysis parameters

W indow size[ms]

Window step[ms]
Ts power [dErn
Tolerancel [dE]
Tolerance2 [dE]

4. Click the Start E\ button to start the processing.
The following table will show the results:

g N Volume 7
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P24 power check
Result % correct #errors # ints /patterns
Total#Interrogation 52.0 6120 14600
Total ‘Pattern 95.2 100 2101
F1 &8T5 4745 14600
Pz 670 4751 14600
FZ 100.0 u] 2300
P4 - u] u]
3] 100.0 u] 12100
F&+Tol dB T2 2385 2500
P& jitter <1dE 955 S44 12100
ELM jitter <2dB (ajin) 1200 1200
frverage P [dEm] 42.52
Maz Fwr [dBim ] 4314
rin Puwr[dBna] 3626

| | |

5. The table shows the % of correct Interrogations, the % of correct patterns ( as defined in
the interrogation scenario generator), Correct Pulses ( P1 trough P6) , correct P6 power
drop, correct ELM tolerances, , the average power of all interrogations , the minimum
detected power ( on Sum) of all interrogations and the maximum detected power on Sum.

Filtering, printing and exporting the data is available in this analysis mode.

3.10.P6 power Drop analysis versus Duty cycle

TTT ChIV v4.11 / 21-03-2000

This Type of analysis calculates the power drop of each P6 pulse ( Mode S interrogation )
and the power drop along the 16 interrogations of an UELM and displays it versus time,
azimuth or duty cycle before the interrogation in a specific sliding window for a
complete interrogation file. This analysis does not work for PTE-P1 files.

The calculation of duty cycle is the same as in the above analysis.

1. Select TTT Power Drop vs duty cycle from the analysis selection menu:

Interrogation Graph
FInterrogationsfSec
Interrogation Duty Cycle

« TTT Power Check

TTT Power drop ¥s duty cycle

2. This selection requires processing before any results can be displayed. Enter the window
size in the analysis parameters: It is the window before a specific interrogation. A
measurement is made for each Mode S interrogation.

window size[ms]é
Window step[mg]é

The window size parameter determines the interval in which the processing is done. In
this case, the number of interrogations are counted in that interval and the “on “ time is
determined. Window size can vary between 50 ps and 15 seconds. (typ 40 ms).

3. Click the Start E\ button to start the processing.

g N Volume 7
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A progress bar becomes visible and disappears after certain time.

The graph shows the result:

[4E]
2182~ P
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2.000- + e
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LR
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LR

1.200-
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g ee g e s
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0044625 1.000000 2.000000 3.000000 <.000000 S5.000000

‘I
56671730

Wi w## | [8 +|| [Cursor o [moo |[roo ] ®
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4. The contents of the graph depends on the X axis and Y axis selectors:

The X axis can be Azimuth (Azimuth[deg] selection), ACPs ([16 bit ACP] selection) , time
(time [sec] selection), scans (scans [Revs] selection) or Duty cycle (Duty cycle[% ]
selection).

The Y axis can be power drop ( Power drop [dB] selection) or duty cycle (Duty cycle [%]
selection ) .

Filtering, printing and exporting the data is available in this analysis mode.

TTT ChIV v4.11 / 21-03-2000
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3.11 TTT Result Exporting to Spreadsheet Data

The interrogation analyser allows the exporting of interrogation data to a spreadsheet style
table which can be imported into Excel or any other type of spreadsheet program.
The tool includes as many data as possible in the exported table.

1. Click the Export button to start the processing.
Next, enter a filename for the export file:

File Dialog

[ ALAIN SIMPLE SCEN 2] (Piaystatio 2 |
= | Eject |

[ alain simple scen.ints
0 alain ple scen.TDet
[1 alain simple scen.Tres
[ alain simple scen.TTTI
[ alain simple scen.bxt

Please enter a fllename
forthe export data
[atain simple scen.bt | [_cancer |

[ View All =]

@IET1293

The file can be imported by excel using the following steps:
File; Open; Using Tab delimited text import function

lain simple scen.bct HE

B C D E F G | H I [ J [k L & N i F R 5 T ] W W "

1 [intor Timels]  AzimuttSean 5 address Int EITEY BITEZ BITEZ EBITE4EITES Pwr F1Fwr P2 Fwr PE Pwr P4 Pur PS Pwr PS Pwr Int 5td dev Max pwr Min pwr Error 7 Error P1Er—

z 0 0002500 01 0 BT & TS T4 TEFF 21z 211 04 e 207 i o
z 1) 0005000 0225 O C & 7S T4 TEFF R - 2z 01 #HE | i o
4 2 0.007SO0 0337 0 T & TS T4 TEFF 21z 21 211 04 e 207 il o
s I 0010000 045 0 C & TS T4 TEFF IR 2E 0z e 21 i 0
3 4 0012500 0562 0 Bih & 7S T4 TEFF IR W1 HE 0E HE | i o
7 S 0015000 0TS O C & TS T4 TEFF 2E 2E 2NE 2E 0z e 21 il o
2 & 001TSO0 0FEF O BT & TS T4 TEFF 21 A BE 211 0F e 207 i 0
a 7 0020000 08 0 C & 7S T4 TEFF IR AR NE 0z #HE | i o
10 2 0022500 1012 O T & TS T4 TEFF 21 2 ZIE 211 0F e 207 il o
1 3 0025000 1425 O C & TS T4 TEFF 21 2 2E 2z 01 #E 21 i 0
12 | 10 0025600 1.052 O FFFFFF UF=11FR=OCI=Z: 76 75 74 T2 FF HEIR E-IE 213 & 25 02 2E FE 1 o
15 | 11 0026200 1.173 0 FFFFFF dl=Z: | V& TS T4 TEFF BRI 215 5 24 01 e PE 1 0
14 | 12 0028700 1302 O FFFFFF . TE 75 74 TEFF e 21 zE 215 25 215 03 23 21 1 1
15 | 1% 0027200 1333 0 FFFFFF . TE 75 T4 TEFF HNE NI FE 1% 5 25 02 & ZE 1 1
16 | 14 0.029300 1341 0 FFFFFF . TE 7S 74 TEFF BRI 215 5 24 01 e PE 1 0
17 | 15 0.0ZZE00 1.454 0 FFFFFF . TE 75 74 TEFF B 215 Fe 215 02 23 ZE 1 0
18 | 16 004800 1566 O FFFFFF . TE 75 T4 TEFF 2EF 2F ES 213 5 4 02 2E FE 1 o
19| 17 O0.0FTE00 1673 0 FFFFFF . TE 7S 74 TEFF BRI 215 5 24 01 e PE 1 0
20 | 18 009800 1791 O FFFFFF . TE 75 74 TEFF BRI 215 5 215 02 23 ZE 1 0
] 19 0.042300 1904 O FFFFFF . TE 75 T4 TEFF 2EF 2F ES 213 5 4 02 2E FE 1 o
22 | 20 0044800 2016 O FFFFFF . TE 7S 74 TEFF BRI 215 F5 215 02 23 PE 1 0
2% | 21 0.047E00 2123 O FFFFFF . TE 75 74 TEFF B EIR-TIE 215 25 2E 02 26 21 1 0
24 | 22 0049800 2241 O FFFFFF = TE 7S 74 TIFF 23 23 215 213 25 25 02 28 23 1 o
25 | 2E 0.0SZE00 2354 O FFFFFF . TE 7S 74 TEFF BRI 215 5 24 02 23 PE 1 0
26 | 24 0054800 z466 O FFFFFF UF=11FR=0:II=Z: 76 75 74 75 FF B 215 Fe 215 02 23 ZE 1 0
27 | 25 00OSTE00 2579 O FFFFFF UP=11FR=0:=2: 76 75 74 T3 FF 23 23 215 213 25 24 01 2E  E 1 o
28 | 26 00SSE00 2ez4 O & Only All Call & TS T4 TEFF 21 2 24 0z 08 08 #E 194 1 0
23 | 27 00500 Zes O C45 Al Call & TS T4 TEFF BRI 2E 0E e 21 1 0
20| 22 00S0Z00 2714 0 2 TE 75 T4 TIFF 213 08 215 24 0F 2 21 1 o
21| 73 00EEEOD 2826 O 1 & TS T4 TEFF ISR 211 04 e 207 i 0
22z | =0 0055300 29E3 O C & TS T4 TEFF 21 2E 2E 2z 01 #E 21 il 0
2T | 1 00STEOD E0S1 O Tih & 7S T4 TEFF 21 21 24 211 04 e 207 i o
24 | Ez 0O070E00 Eie4 O C & TS T4 TEFF B EIEE 2EF 0z e 21 il 0
25| EE 007EEO0 EIVE O T & TS T4 TEFF 21z 21 211 04 e 207 il o
26 | 4 007SI00 EEE 0 C & 7S T4 TEFF AR AR 23F 02 e 21 i o
7| =5 007TEO0 2SN O T & TS T4 TEFF 21z = 211 04 e 207 il 0
23 | @& 000200 Eel4 0 C & TS T4 TEFF B EIIR 2z 0E e 21 il o
23| I7T 00SEE00 EVZE O Tih & 7S T4 TEFF 21 21 2E 211 0F e 207 i o
40 | Z2 0085300 2833 O C & TS T4 TEFF B EIEE 2EF 0z e 21 il 0
41 | 3 0055900 E.866 O FFFFFF UF=11FR=0:I=2: 76 75 74 T3 FF BT 215 25 215 03 23 21 1 1
42 | 40 0086500 Z.893 O FFFFFF UF=11: & 7S T4 TEFF 23 2 214 213 24 2E 02 A& 21 1 o
4% | 41 0.0STO00 2315 O FFFFFF UF=11: & TS T4 TEFF BRI 215 5 24 02 A 2E 1 0
44 | 42 0.0STE00 E.942 O FFFFFF UF=11: & TS T4 TEFF 2E 2EF 25 215 5 215 02 23 2E 1 o

45 | 42 0090100 4.055 O FFFFFF UF=11: o 7S T4 TEFF 23 2 24 213 24 I 02 A& 21 1 o

46 | 44 0092600 4967 O FFFFFF UF=11: & TS T4 TEFF e 21 2E 215 5 215 03 23 21 1 1 |-

14| 4 p [ M alain simple scen txt [T«10T a P
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Chapter V : Window Based Video Recording

1.0. Introduction

The Windowed interrogation recording allows us to visualise the transmitter video data
of sum and control beam in great detail. This tool allows the user to record interrogation
video on an operational radar using the TTT PDM modules. These modules detect the RF
interrogations and transfer the RF power into video level signals. These are recorded in a
“windowed” way, meaning that only video is recorded in a specific ( Azimuth) slice and
during the time transmission is send.

This chapter will explain you how to make a window based recording using the RASS-
S/PTE Radar Video Recorder (with the RVI) and two PDM modules.

TTT ChV RVRv4.1 / 21-12-1999
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2.0. Windowed Interrogation Recorder and Related Files

TTT ChV RVRv4.1 / 21-12-1999

We will start with a short explanation of the functions implemented for window based
interrogation recording.

When performing the RVR measurements, you will be confronted with the functions in
order as listed below. For each of the functions, the most important program front panels
are shown. In case you want detailed information, please select the related paragraphs
for each function further on in this chapter.

. The RVR Windowed Interrogation recording can be loaded by selecting “ TTT Windowed

Recording” under the TTT menu. Its main function is to perform the measurement setup
and most important, the actual recording of interrogations.
Indicators visualise the presence of the necessary trigger signals. The azimuth indicator
displays the sector selected for recording. The video data is shown in an intensity graph
display, showing the recorded video data within the defined window. A cursor is
foreseen to slice the data vertically or horizontally to be able to visualise the signals in
a simple horizontal graph (at the bottom).

[0 =————————TIT_windowed_recordingvi=——— 85

B[O FHEEOE
o]

Filesize Kb | | ‘@‘
Ch1 (Sigma) VI

— FFI Fict

23.0-

20.0-

15.0-

10.0- &

- Window

5.0-
Az start 3 4500 |*

a1 | = [ 4z > |2 10,00 |*

] | | | I | T T
450 450 470 480 490 500 510 520 S530 540 55 .
Azimuth Range  Yoltage ACPR
I vl @F xlere oo Jpoo WISEE ﬁ_m L —

Qe g] s ] 14:28:10.000 —im
29/07/1939 —on [ update
A Stack ELM=
- . . - : ;
. Dl_ ] IScaIe Sliced Video | Y wideo VI\.-'u:Ieo Kind| | 4. logged :
10— [Trigger lewel
- '
0.0- 2= Hoso | v
15-
-1.0-, 1 | | | 1 | 1
-0.1 5.0 10.0 15.0 20.0 250 200324 [1.0-

B I =8 +| [zz38] Cp— =
ﬂﬁlﬂﬂ ﬂ deg offset

R(Mmd Chi [~ (2 0,5-14
e Ch2 0.0-

-

2. A calibration of the PDM modules is needed to rescale the values from measured ADs in
the RVR in to dBs for the Radars Transmitter power. By clicking the “Calibration”

L
button a window will appear to sample the calibration data of the PDM modules.

3. After recording, the recorded interrogation windows can be viewed using the ‘View TTT
Windowed’ window. The tool can be loaded by selecting “View Windowed Video” under
the Video Analysis menu. Its main function is to display the actual recorded video for

= 5 & tlizael dadiemntzs _Yolume 7
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3.0. Setting up the Windowed Recording Equipment

3.1. Components

A complete configuration contains the following elements:

1. The Radar Video R

ecorder and its accessories:
I 5 oy e <0 =
[]

- Radar Video Recorder RVR183.
- mains power cable.

- SCSI 50p-50p cable.

- SCSI terminator.

- 2x 2m RG223 cables.

- 1x 5m RG223 cable.

- 2x 270 MB or 1 GB cartridges.

TTT ChV RVRv4.1 / 21-12-1999
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2. The Radar Video Interface and related cables:
- Radar Video Interface RVI1299.

- 1x 2m 15p interface cable (to connect the digital signals between RVR and RVI)
- 1x 2m 15pHD to 5x BNC (to connect the analog signals between RVR and RVI)
- 2x 2m 15pHD to 5x BNC (to connect digital and analog radar signals to RVI inputs)

- 1x 2m 15pHD to 5x BNC (spare)

Connection cables between RVR and RVI: analog (left) and digital (right).

also included, but beyond the scope of the measurement:
- 1x 3m15pHD(m) to 15pHD(m) (RVI - RIU connection)

To distribute timing signals: RVI-RIU /RFT cable.

3. Two PDM modules with additional accessories
2 x Power Detection Module Serial number: 29/1/. . .

Volume 7
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2 x Attenuator Narda 766-20: 29/1/. ..

f_

A 20dB medium power attenuator. Power Average: 20W Max., Power Peak: 1kW
Max., DC-4GHz, 2040.25dB (DC-3GHz), VSWR: 1.1 (DC-1GHz), 1.15 (1GHz-
4GHz). Two attenuators are supplied, one for each PDM. Use the one with the
same serial number as the PDM for highest precision.

2x Attenuator Mini-Circuits NAT-10-60: 29/1/. . .
Note that this component has the same package as the NAT-20-21 (of the next
paragraph).
A 10dB low power attenuator. DC-6GHz, 10+0.2dB, 0.225W. Two attenuators are
supplied, one for each PDM. Use the one with the same serial number as the PDM
for highest precision. This attenuator should always be used in combination with
the Narda 766-20. This attenuator is meant for low power radars.

2x Attenuator Mini-Circuits NAT-20-21: 29/1/..

T

A 20dB low power attenuator. DC-2.1GHz, 20+0.3dB, 0.2W. Two attenuators are
supplied, one for each PDM. Use the one with the same serial number as the PDM
for highest precision. This attenuator should always be used in combination with
the Narda 766-20. This attenuator is meant for high power radars.

2X BNC T-adapter

~

intersafifelectionics AL
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1X BNC cable 3m re

1X BNC cable 3m green

.y

1X DB9male Calibration Dongle

1X DBlSmaIé-DBleemaIe 15cm ACP-ARP isolation cable

This cable is used between the digital input of the RVR and the RVI.

4. Macintosh computer and a printer:
- PowerPC-based Macintosh Powerbook or other Macintosh PowerPC.
- Powerbook power supply + power cord.
- HDI-30 Powerbook SCSI System Cable.
- HDI-30 Powerbook Disk Adapter Cable.
- Carrying case.
- Colour Inktjet printer.

3.2. Connections
This section describes the connections to be made at the radar transmitter side in order to

perform a windowed interrogation recording .

TTT ChV RVRv4.1 / 21-12-1999 Volume 7




TTT User Manual

@Gapter V : Window Based Video Recording -V.7 -

TTT ChV RVRv4.1 / 21-12-1999

For this measurement, the Radar Video Recorder needs to be set up in combination with
the Radar Video Interface (RVI). The complete setup is illustrated in fig. 5, showing
both front and back panel of the RVI and the PDM connections to the radar system and to
the Radar Video Recorder.

The Radar Video Interface has two modes of operation, selectable by a front panel
switch. For Windowed Interrogation recording it must be operated in NORMAL mode.

vl

Il Select NORMAL mode for Windowed
Recording

Make sure that the switch is set to normal mode, otherwise no useful measurement result
can be obtained !

STEP 1 : SCSI Connections - Connecting the host computer to the RVR

When setting up the Radar Video Recorder , first connect the SCSI port of the RVR to
the host computer. A SCSI cable to connect to the 50p SCSI connector of the RVR is
included in the standard configuration.

The Radar Video Recorder is foreseen with two 50p SCSI connectors placed at the back
panel. It has no internal termination for SCSI.

One connector is needed to connect the Radar Video Recorder to the host computer. The
second one can be used to connect a second device.

Since the RVR is not internally terminated, an external SCSI terminator (shown in the
picture below) must be connected in all cases where no further devices are connected.

Please note that the following SCSI addresses are used by default by the RVR:

3: Internal fixed harddisk (2GB)

4: Built-in lomega JAZ drive

5: RVR DSP controller
Since the addresses of the RVR devices are fixed, make sure that in case more devices are
connected to the SCSI bus, they are not conflicting with these addresses.

Volume 7
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STEP 2 : Connecting the RVI to the RVR

The RVI analog and digital output connectors are situated on the back panel:

RVI Back Panel Connections.

For TTT interrogation recording, Only the digital cable is required. It can be recognised
since it has a DB15 connector at both sides. It connects the timing outputs of the RVI to
the digital input port of the RVR, and also supplies power to the RVI.

Beware! In order to correctly operate, it is required to connect the “ACP-ARP isolation”
cable between the digital cable and the RVR digital input.

Connection cables between RVR and RVI: digital cable (right).

The analog inputs of the RVR are connected directly to the outputs of the PDM modules
using a BNC T junction and 50 ohm terminators. Make sure to connect to the detailed
output of the PDM modules (marked ‘-16 to 4dBm’).

The ‘DB9male-DB9female 3m power supply cables’ give power from the sport connector
of the RVR, to the first PDM module; where the second cable is used to go from the first
PDM to the second.

For the Windowed recording , following signal connections should be made:

- Y, SUM (red) = channel 1
- Q, SLS (Green) = channel 2

- S S Volume 7
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computer

T-piece with 50Q
termination

SCSI cable

Analogue port igital port .
ut | Radar Video Recorder

=

o)

RVR D:Digital out ‘ARP-ACP isolation’-cable
DB15 male

1=Gnd 5=Gnd

2=ARP 6=Gnd

3=ACP 7=Gnd

4=Gnd 8=Gnd

Connector for Calibration Dongle
RVI Radar Video Interface

b
b] 'RF[/RIU l l SGR l Digital port RVR)  |Analog port RVR
L) Radar Video Signals /" Radar Timing Signals 1 =
[ ~looog. (I |IQ, [ IR
g B i :
333 % £

Coupler with appropriate attenuators

' ' ' B i 1 P lebens ‘yk]
Radar Anin Dig in
System | Ay
conn QCR;E | RVI: Radar Timing signals
’ (0BI) a@ DB15 HD female
P1-P3 - 6,7,8,11=GND
1=Red=ARP (in)
5 @ ' 2=Green=ACP(in)
A a ; . , 3=Blue=Event (in)
0 Switch on ‘Normal 13=Grey=0BI (in)
OBA 14=Black=Trigger in(P1-P3)

Figure 5: Interrogation Windowed recording using RVR and RVI : setup.

When RVR and RVI are connected, power up the Radar Video Recorder. Both RVR and
RVI have a power led indicator. After 30 seconds (to allow the RVR internal harddisk
to spin up) also the host computer may be booted.

-
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STEP 3 : Connect the radar signals to the PDM module :

The PDM modules must be connected to the coupler outputs of the Radar under test.
The input power of the PDM must lie between -16 and +4 dBm, so the powers must be
attenuated until a match is reached.

e.g.

A POEMS radar with +51 to + 63 dBm output power is coupled using a 20 dB coupler. Use
the 20 dB power attenuator ( NARDA) and the 20 dB N type attenuator, to reduce the
power to -9 to +3 dBm, which in turn can be measured by the PDM modules.

Please take grate care when working with Rf powers. Mistakes may cause damage. Make
sure that the transmitter is terminated properly (50Q), with an appropriate terminator
(enough power).

Connecting the radars timing signals

The RVI provides signal conditioning for the digital radar signals needed to perform the
measurement. The digital inputs are fed into a comparator circuit with hysteresis. The
threshold level is adjustable from 1V up to 20V. Input impedance is determined by the 1
kQ trimmer of the input circuitry.

Digital signals that need to be connected:
-ACP GREEN Cable
- ARP RED Cable

RVI Connector for digital signals, trimmers and LED indication.

ACP: Use the ACP generator output of the radar. This signal can have different duty
cycles, depending on the position where you tap it from the radar or depending on the
type of radar. The duty cycle is irrelevant for the video recorder, since only the rising
edges are used for analysis. (Green connector on “Radar Timing Signals” of RVI).

ARP: Use the North reference pulse supplied by the interrogators ACP generator. The
signal should be a short positive or negative going pulse. The pulse can be offset
sometimes (using software or hardware counters in the radar). Be aware of this if you use
the software and note this offset. (Red connector on “Radar Timing Signals” of RVI).

Since the threshold level is adjustable between 1V and 20V, the digital input signals
should be able to pass a threshold level between 1V and 20V.

For each of the digital inputs a trimmer is foreseen to adjust the threshold level. The
corresponding LED’s indicate the detection of the connected signals.

The following paragraph explains the windowed recording and all related actions on
software level necessary to perform a correct measurement.

TTT ChV RVRv4.1 / 21-12-1999
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4.0. Making a Window Recording : Checkilist

4.1. Procedure
The window based interrogation recording will be made in three steps:
a) Hardware connections
b) Start of video recording
¢) Video contents analysis
Corresponding to each step one or more programs (virtual instruments) will be used :
a+ b)_TTT_ windowed_recording.vi : This program will setup all the parameters for the

video recorder, test the trigger, ACP and ARP signals and log the video signals to the
internal hard disk.

c).View_TTT_Windowed.vi : This program is used to retrieve the logged data from file
and make detailed analysis of the data.

4.2. The Windowed Recording Program

4.2.1. Program Functionality
This program has the following functions:

1)Setup the correct parameters in the video recorder so that the digital and analog
signals can be recorded.

2)Lock on to the revolutions of the radar, so that the correct ACP and Azimuth value is
known at any given time. This is done using a sort of PLL-routine locked to the ARP
value. The program will indicate this using a turning indicator, showing the radars’
absolute Azimuth in real time.

3)Measure the radar’s interrogation per revolution rate, ACP per revolution and
revolution count.

4) Defining the logging window: The radar video recorder samples in windows with
limited Azimuth and range . The range depth of the window is limited to 34 ps, which
can contain the longest type of Mode S interrogation . The Azimuthal width of this
window is limited (theoretical) to 768 interrogations. The real maximum azimuth
width will therefore depend on the IPR rate (Interrogations per Revolutions) and can
be calculated from :

Width = 768/IPR *360°.

The term theoretical is used here because in practise, no such wide windows will be
used for recording, because the amount of data to process (analyse) will be too much.
The video data is stored as 8bit, two channel data, so 2 bytes per data point.

Therefore two parameters must be defined in the setup stage of the program:
Azimuth start and Azimuth width.

TTT ChV RVRv4.1 / 21-12-1999
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4.2.2. Overview of Functions

The following list explains the function of the buttons on the front panel of the
windowed video recording program :

Help Toggles the Help window On and Off.

E‘ Start To start the program. The RVR will synchronise to ACP and
ARP,

@ Record Starts recording the windowed video data on the internal RVR
harddisk.

E Stop Stops the recording to the internal RVR harddisk.

File Defines a file for the data to be recorded in

=
Calibration To open the PDM calibration routine.
@‘ Done Halts the program completely, without closing the window.

4.2.3. Starting the Program

1. After connecting all signals according to the specifications given above, load the
“TTT_windowed_Recording” tool.

B b:’|
TTT

Interrogation Analyser PZAvi
Interrogation Scen Gen.vi
TTT _Main.vi

TTT _windowed_recording.vi
Wigw _TTT_Windowed.vi

Click the LabVIEW ‘Run’ button to start the program.

intersoftfelectionco ML
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TIT_windowed_recordingvi=""————H

(=]

Filesize Kb | | ‘@‘

5.0

-01- | | |
450 460 470 480

Azimuth Range

Yaoltage
s s @F s e Joso Jooo mIEEE ﬁ_m L e ——

thi (Sigma) ¥ | et

0 0.00
# deg

r window

az start (2 4500 =

4z <> |% 1000 |°

] ] [ ]
490 500 510 520

JEE{ERE 14:28:10.000 -10
L] 29/07/1999 oo A Update
A Stack ELM=
i vl ¥|Scale Sliced Video [ oideo  w|videoind| | 4 azed [0 ]
1.0- [Trigger lewel
-
00— 20T foso | v
1.5-
-1a-, 1 | | | 1 | 1
-0.1 5.0 10.0 15.0 z0.0 250 300324 | 1.0-
ity 2] [ 8 +| * sverage |7 RiWm) Chi [ (%) o.s—Tl
¥ g] eug] om deg offset P Ch2 oo-1

f the Radar Video Recorder is not proper connected, an error dialog can appear.

@ Error Dialog

Error Code 111118

Possible reason

An error occured at position . GetR¥YERECalibration. vi ==
ideo windowed_recording vi

Mo RYE found, Please make sure a RVR iz connected

Make sure the RVR is connected and restart the software.

4.2.4. Calibrating the PDM Modules

TTT ChV RVRv4.1 / 21-12-1999

If you use the PDM for the first time that day, the PDM calibration window will pop

—
up automatically: Else, this function can be recalled by clicking the Calibrate
button.
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A dialog box will ask you to connect the Calibration dongle to the two PDM modules.
Perform this action before proceeding.

& Attention!

bvizke sure the two PO ouipuis ave connected to the RYR, | ]
using the 50 0 terminators
Then connect the calibration dongle to the PO modules

When ready, Click Ok. Cancel halts the calibration procedure and continues with
scenario generation.
Next, you should see the PDM test patterns in the calibration window:

0=———————Calibrate PDIMvi—————H B
|Waltmg for calibration signal to end... |
45 U—E Ser Mr Chl &
attChl 2400
40.0-|
Max Chi 440
3807 MinChi (240
1
20.0-
z
25.0-| Ser Mr Ch2 9
A ChZ 2[00 g8
20'07I 1 1 1 1 1 I 1
000 2000 4000 €000 G000 10000 12000 140.00 || MaxChz [44.0
u 5]
& =) [ ] Minchz (240
QRS REER) )

You can select the Y scale of this picture in two modes: ADs or dBms using the Y scale

o dBm
selector: I_l*‘\Ds

Once put in dBms, the minimum and maximum signal strength should read +4 and -16
dBm, plus the attenuation values of both channels.

The principle of the behind this calibration is that internally, the amplitude of the two
levels in the test pulses are matched with the video amplitudes of a Mode S
interrogation sampled at +4 or -16 dBm. In fact this procedure eliminates external
influence such as cabling, termination, AD convertor of RVR etc.

The two AD values for the two levels are sampled and referenced towards the two power
levels.

The display has been given a zoom function, which can be used to verify the accuracy of
the PDM-BITE pulses. For example, the first pulse is 20us high (almost corresponds to a
P6 pulse), and the drop over this time should stay within the specified accuracy.

Make sure to enter the proper attenuator values for the input of the PDM modules .
Default this should be 60 dB, namely 40 dB of external attenuator values plus 20 dB of
the POEMS coupler.

Once this is done, click the Calibrate button, which copies the sampled AD values
and equalises the sampled data values towards the preset power values.

TTT ChV RVRv4.1 / 21-12-1999
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Once calibrated, click the OK button and reply to the following dialog:

& Attention!
Cizconmect the calibration dengle before proceeding.

Wait 20 seconds

Now you Must disconnect the calibration dongle and wait for £20 seconds for the signal to
disappear. The calibration window remains open as long as the signal is present and

warns you with this message in the status bar:

|‘w’aiting for calibration signal to end... |

Once the calibration window is closed, it is safe to connect the PDM modules to the radar.

4.2.5. Setting up Parameters
4.Select the start Azimuth for the recording window and enter the Window width

(Az <->) . Beware : the window can not contain more than 512 interrogations.

(# interrogations = Azimuth width /360 * IPR)

' indow
Az start 5 4500 |*
o

Az -k
Also the video trigger level of Chl has to be selected. Triggering is only performed on
data of Chl. Note that changing the trigger level while recording, will cause a restart

at the next north.

Trigger level

S
2077 Sosa | v

5.Now start the program using the “Start” button in the top-left corner of the window.
This is the “Viewing” mode of the program, in which no recording is performed.

[*]

=~ Tliaeet dadvenias volume
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O TIT_windowed_recordingviaF—————H
“E’ \I\‘ FiIesizeKb| | ‘@‘
Ch1 (Sigma) VI

- i i i i i
Dl_ ] W] Seale Sliced Video [ wideo v Jideo Kind| | e, oaed [
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The Azimuth indicator will start turning. The blue needle indicates the current
Azimuth of the radar system. The green pie is an indication on the position of the
Azimuth window.

.If the Azimuth indicator does not start rotating, make sure the ARP and ACP pulse is

connected to the RVI and all other connections are properly made (Check the ARP LED
on the RVI box). If no ARP is detected, adjust the ARP detection level of the RVI.

The first 2 revolutions, the software will disable the “Recording” button, to prevent
the user from starting the measurement before the revolutions are stable. After 2
revolutions the IPR indicator should be stable and the Azimuth indicator should turn
regular.

If the ACPR indicator is not stable ( or an insane value), check the ACP LED on the
RVI box. If this is not continuously lit ( it should be flashing at the ACP frequency),
adjust the ACP detection value on the RVI box.

~

Radar Video Signals " Radar Timing Signals RADAR VIDEO =7,

o | |5y

N—

adjust
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7.After 2 or 3 revolutions, the video display should show some video data.
Chi (Sigma) VI

[.levl

249
30.0-]
25.0—]
20.0—|
15.0-
10.0—
-1.0) | [ | | | | | | [ [l

450 460 470 480 490 500 510 520 530 540 S5
Azirmuth Range

Yo ltage
15 ) BF  x|kz7e Joso Joco |mIEEE ﬂ_z.o

JI R W) 15:12 34.000 10

29/07/1599 —oo

The video window contains two cursors, both indicating range, azimuth and power
Azl RiNm) Pwrid)

(dBm) | XECriJeor e juEEE

The cursor can also be moved using the cursor control pad: ®
The Centre Cursor button centres the cursor in the middle of the video intensity graph.

x|

. The horizontal cursor line selects a vertical cutout of the video image and shows this

cutout in the “Sliced Video” graph when the Video Kind selector is set to X video.

This graph shows azimuth in its X axis and sampled video level (Volt -0.25->2.25V or
power (dBm) in its Y axis ( depending on the Scale selector. . )
V] ] Scale

v video W [Wides Kind

[dBrn] YI Scale

S0.0-

Slced Video

40.0-
20.0-

200-, [ 1 [ 1 1 1 [ 1 i 1
45.0 46.0 470 480 490 500 510 520 530 S4.0 S

W =4[ +] TG ot ()
g wual g  [5s0 Jdea[B] ot Chz

Fig. 6 : Y video

The curve is build up by plotting the average amplitude of the pulses under the yellow
horizontal cursor versus their azimuth.

'w'idth
A number of samples of each pulse is taken and averaged.
The number of samples can be set by the “width” parameter in the ‘sliced video’

graph.
%

amplitude

.
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9.Next, we can record the video data such that it can be stored and retrieved at a later

stage.For this, we must select a filename first by clicking the file button: E
The filename will be shown in the filename indicator:

File Dialog

[ FTE P2A '+ | [Playstatio ¥ |
[ + Eiect |
C1DSP SOFT

53 Int Analyser P2A.lIb

1 Int_Scen_Generator.llb

C1 INTERROGATIONS

£ 0D N

EaTeST
[ testint rec.win i

[ testint rec2win [#]

Please define the

windowed interrogation file:
|testint rec 3win | [_cancel |
[ View All 3]

DIE15998

Recording is started by clicking the “Record” button. The button will remain activated
until you deselect it.

E Record

When the recording is active , the progress bar shows the recording progress. The

amount of megabytes currently recorded is shown in the indicator next to it.
Analog recoding  ME

010

The recording can be halted by either deselecting the “Record” button, or by clicking
the “Halt” button.

El Halt

The ‘Record’ button can be selected and deselected as many times as required, such
creating a data file with different scans recorded one after the other.

You have to click the ‘Start’ button again and wait 2 scans before a new recording can be
started.

Start

14.Use the “Stop” button to end the video recording .

El Stop

15. After saving the measurement click the ‘Done’ button to end the program.

@‘ Done

.
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5.0. Analysing the Interrogation Data: View TTT Windowed .vi

5.1. Program Functionality

This program performs almost the same functions as the recording window in the video

recording program, except that this time data is fetched from a disk file rather than
directly from the Radar Video Recorder.

5.2. Overview of the Functions

The following list explains the function of all used buttons of the analysing tool :

Help : Toggles the Help window on and off.

@ Load file: Loads a windowed Interrogation recording file.
Export; To export the recorded interrogation data.
Print : To print out the data.

@‘ Done:

Halts the program completely, without closing the
window.

5.3. Using the Program

1.After connecting the video recorder or another device containing the video data files,
the “View TTT Windowed.vi” tool can be loaded.

” (e
TTT

Interrogation Analyser PZAvi
Interrogation Scen Gen.vi
TTT_Main.vi

TTT _windowed_recording i
Wiew _TTT_Windowed.vi

0 ="———————View Tl Windowelvi=———————H B

E=HEE ]

Ch1,Sum -

e [Mm] Reply [
584 - e —

F0.0- 0.0
25.0- 25 0
20.0-] 20,0+
15.0-
15.0-|
10.0-
10.0-
5.0

5.0
-0.1-

450 460 470 480 490 SO0 510 520 S30 540 552 "31-D|3 1 a5 b 1hos
e ) @+ oo Jieo Jooo TEME) oy B2 @ 4l v
JUEET EUY -ooo | lE el am)
[ ] =} Revnbr [0
45.0- E ]
40.0- I 6 Record T

-1

5.0 # Wvideo  w | [SUM W

200~ B X vides  w ] [SUM W

25.0- C Hvideo  w|[sum W

AE=] | i i i i | i 1 | i || o Hvideo  w|[sUM w
450 450 470 450 490 s00 510 520 S5Z.0 S4.0 54

ldeg] || Time of recording ™02 0000 nog

Date of recording 01/01 /1904

i 1) 8 ] [os.a] wien[+_+ ]
eyl ool gm|  [5o4e Jdea[#] offet:

[

2. Run the program by clicking the LabVIEW ‘Run’ button.

.
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3.After clicking the @ Load button, a file dialog window will appear, asking you to
specify a video data file. Select a file and click the “OKk” button.

=———JF|ilklilllF"""F"————
[ PTE P2A 4] [Playstatio %]
= Eject I
C1DSP SOFT
£ Int Analyser P2AlIb
™1 Int_Scen_Generator.llb
C1 INTERROGATIONS
3 0LD
CITEST
[ testint rec 3.win
[1 testint rec.win
Please specify the ¥ideo logging file:
|testint rec 3.win | [ Cancel ]
[ View All B
EIE S5

4.The selected file will then be loaded.

0= View Tl Windowedvi=——————— N B
R Bz _~1/[0]
Ll ¥ =] Reply [~
ESEE T —
30,0~
250~
.
20,0~
15.0-
10.0-
5.0
5.0-
=a ‘_\ ] ] ] ] ] ] ] ] ] [
450 460 470 480 430 500 S0 520 SE0 S48 552 O | . [
[deq] 03 05 10 1512
s ) @i xBo0 e Jnce JwEER R T PRy
T 000 | T3]
[1em] ] ===+ Revnbr 24
45.0- I 1 U -
- 0 5 D13 Recors TBJ
350 A P1 -
20.0- B F2 b
250 c P w
200~
o P4 w][50m ]
450 460 470 430 430 00 510 520 S50 sS40 sdf
= ldeg] || Time of recording ™1 5555 012
Uty )8 +] Width el Date of recording | 23/07/195%
23| vy f | [Braa Jdeg [ offset [T .25 s abs test int recZ win >
Z

The filename is also shown in a window in the right bottom corner.

5.A video recording consists of several log numbers, most commonly these log numbers
correspond to revolution numbers ( except for recordings where the recording was
intermediately halted.). Select a logging using the “record number” slider. This is a
slider and numeric control at a time, so the record number can be entered manually, or
you can page through the data to get a quick glimpse. The logging’s date and time are
shown in an additional indicator. The corresponding scan number is also shown.

| I:y Rewnbr |13

o -
u} =] 10 13 Record *D

6.Video data can be viewed in the Video Display. The X axis represents the Azimuth
(degrees), the Y axis range or time (Nm or ps). The updating of this display is
performed when the log humber is changed.
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The “Display” selection menu selects data from either channel 1 (3) or channel 2 (SLS)
of the radar video recorder.

[l ] w Yolt

1 I I 1 I [}
45.0 46.0 470 48.0 430 S0.0 510 520 53 S4.0 [55.1?
deg

L n}
% s @F  x|Bow Jieve oo |m/EEE ®ﬁ-m

—1.00
—0.00

% 23l
¥/ as]Eoz |[ras |(m]EEE

8. The video image contains two cursors. Using the mouse pointer these lines can be
moved. The horizontal cursor will be tracked by the degrees indicator just below the
video image.

The vertical line will be tracked by the range indicator below the video image. The
cursor point will be tracked by the voltage indicator of the cursor.

The cursors can also be moved using the cursor control pad: g

[Nrm] Int [
R e
2.5
2.0-
1.5-
1.0-
0.5-
-08- 1 1 [
-0.3 a5 1.0 1518
W] 21 [B ] vone
U3l )

The vertical cursor selects a vertical cutout of the video image and shows this cutout in
the “reply” graph. This graph shows time in its Y axis and sampled video level (in
Volts) in its X axis.

The “display” switch also selects if the replies image contains data from channel 1 or
channel 2.

9.The horizontal cursor line determines the position that is used for the calculation of
the amplitudes of the different pulses present in the interrogation data.

The curve is built using the same algorithms as in the windowed recording. The
diagram is plotted with Azimuth (equivalent to interrogation #) in its X axis and
averaged Volts or dBms in its Y scale.
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10.1t is possible to export the video data available in the ‘Sliced Video’ graph to a

spreadsheet. The resulting file consists of a text file containing a table.
This table is TAB separated and can be imported by any Spreadsheet program.

The file consists of three columns:
Azimuth [deg] ; CH1 [V]; CH2 [V].

The numerical data is put to a string format with a 3 digit precision.

rintTables.vi

HPD Data

FlEE N EEEE

=)

Azimuthldeg]

Ch1[Y]

ChZ[Y]

B4 974

0249

0213

85.099

0.249

0.215

25275

0.242

0215

25451

0.247

0215

B85 627

0247

0215

85803

0.250

0.217

25972

0.251

0217

26,154

0.252

0217

86 320

0249

0215

86 506

0.249

0.217

26 682

0.249

0.220

26 857

0.249

0217

87 023

0257

0215

57209

0.245

0.217

87385

0.247

0.217

27560

0.247

0210

8776

0.251

0210

87912

1339

1818

58088

1.484

1.923

22 264

1.554

1892

22439

1.642

1916

BRA1E

1722

1920

82791

1.791

1.942

11.Finally, the video data can be printed in a RASS-S/PTE report format using the print

function .

Print

A comment input window will appear to allow you to enter comment. Click the “OK”

button to confirm printing, or press cancel to return with no printing.

Please enter cornment for this printout:

This video logging was performed at Olen international airport on 141 /1995,

Figure nurnber :

[I:anl:el] [[ 0K ]]

12.Use the ‘Done’ button to stop program execution and continue with other RASS-S/PTE

functions.

@| Done
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