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CONVENTIONS USED IN THIS MANUAL

The following conventions are used in this manual:

@ Note: This icon to the left of bold italicized text denotes a note, which alerts you to
important information.

@ Caution: This icon to the left of bold italicized text denotes a caution, which alerts you
to the possibility of data loss or a system crash.

‘ Warning: This icon to the left of bold italicized text denotes a warning, which alerts
you to the possibility of damage to you or your equipment.

8 INTERSOFT
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1. Introduction

TRACKAN is a 24h/7d real time radar data monitoring and analysis tool. It calculates Pd and
accuracy for individual trajectories. It has full Mode S capabilities and therefore can perform
BDS register analysis. TRACKAN uses the RASS-R Data Handler Module (DHM) as radar data

I/O. All results are stored in format files.
i Input ,;
Data Handling Server

’ conversion

i Session -
o

@ manipulation o
Output
Configuration
& monitor

Figure 1-1: TRACKAN data flow

TRACKAN consists out of a central processing unit and several viewers.

1.1. Benefits and possibilities of the system

24/7d radar data monitoring and analysis; no snapshot analysis.

Real time; immediate response to problems.

Multiple radar data streams may be processed sequentially.

The same input data may be processed in different ways and be presented in different

views.

Analysis based on individual trajectories; identify problematic transponders.

e Full Mode S capabilities; includes BDS register analysis.

e Client specific demands are easily integrated.
(For example: Status reports and alarm signalling via e-mail, pager, mobile phone
messages or www.)

e Multiple history windows for long/short term trend analysis.

8 INTERSOFT
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2. General Overview

2.1. TRACKAN as part of RASS-R

Data Handling Server(s) Display System
conversion
correction/modification

Quality Analysis

Data clients
Report
Generation
Hardware 10

network

Figure 2-1: RASS-R Structure

The radar data that is converted/corrected/modified by the Data Handler Module is redirected to
different components of the RASS-R configuration. One of these RASS-R components is
TRACKAN. TRACKAN performs radar data quality analysis.

2.2. TRACKAN processing unit

The TRACKAN processing unit also acts as the main GUI to operate the TRACKAN software.
All features are accessed using this GUL. TRACKAN configuration is done through one
Configuration window. Radar data analysis results can be presented using different viewers.

2.3. TRACKAN configuration

All configuration of TRACKAN is done using the Configuration window. The Configuration
window can be accessed through the TRACKAN GUI. The configuration window allows you to
create, edit and enable/disable processing threads in TRACKAN. The last used configuration is
always stored and used upon start-up. A configuration includes the desktop layout of the
different available windows.

3] INTERSOFT
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2.4. TRACKAN viewers

TRACKAN has several viewers to present the results of the radar data analysis to the user. Each
viewer can be opened multiple times to represent the results in different views. TRACKAN
viewers communicate with the TRACKAN processing unit via data containers. A data container
is a temporary storage place for the most recent results of the radar data analysis.

2.5. Network operation

TRACKAN uses several TCP/IP ports for different purposes, it is important that these ports are
free for use on the target system. The following table shows an overview of the ports used by the
TRACKAN.

Table 1: TRACKAN TPC/IP Ports

Port Number Used by Usage

5570 TRACKAN Inter-application communication with DHM

ELECTRONICS
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3. Installation, verification and startup

3.1. Running the DHM background server

@3 You might need to be logged on as an administrator or a member of the Administrators
group in order to perform some tasks.

In case that the TRACKAN performs analysis on real time data, the Data Handling Module
background server needs to be running before the TRACKAN software is started. The Data
Handling Module background server can be started using the Windows XP services management
console. For more details, please consult the DHM user manual. If the TRACKAN performs
analysis on data that was already recorded, it is not necessary to have the DHM running.

3.2. Running the TRACKAN Processing unit

The TRACKAN module can be started from the RASS-R toolbox or the Windows Start Menu.
The following window (or similar) will appear.

&>/ ARTHQC Dev ¥1.3.0

‘Work in Progress

File: Marne | None |Status |

Progress | .

Figure 3-1: TRACKAN main GUI in compact mode

This is the TRACKAN processing unit and main GUI used to operate the TRACKAN tool.

@ The last used configuration is automatically loaded upon start-up. By clicking the =
button (lower right corner) the TRACKAN main GUI is displayed in full mode.

&1 ARTIQC Dev ¥1.3.0

[ ] (=] (o] o) (o]

Work in Progress

File Mame | Mone | status [ ... Ready ko Start ., | ’
Progress |

~Log
Mb. | Thread MName Start End Samples |Status | &

"

Figure 3-2: TRACKAN main GUI in full mode

i1 INTERSOFT
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4. Configuration

Configuration of the TRACKAN tool is done with the Configuration window which is evoked
by clicking the [ button in the TRACKAN main GUI. The following window appears:

i) TRACKAN V1.3.4 Preferences

~ Threads

Advanced | Alarm | Radar's Digest | Distribution
Blank Zones [

joo wa | HEEEE

ld=g]

Lcance [ o 1] ooy |

Figure 4-1: TRACKAN configuration window.

@3 Only the first time after installation, no processing threads are defined. All other times,
the current processing threads are shown in the configuration window.

A processing thread can be considered a set of parameters that will be applied to a radar data
stream in order to perform an analysis. Multiple processing threads can be defined, they will be
executed sequentially. One radar data stream can be used in different processing threads to
obtain different analysis figures.

INTERSOFT
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4.1. Add/Edit processing threads
5] ] [ ) ] e[

Figure 4-2: Menu bar

A new processing thread can be added by clicking the E button. Notice that the “new” thread is
added to the list at the right hand side of the configuration window. The settings of the last used
thread (or default) are automatically used for the new thread. When multiple threads are defined,
use the threads list to select the one of interest by clicking on the corresponding item.

Clicking the button deletes the selected processing thread from the list.
Clicking the button copies the selected processing thread into memory.

Clicking the button pastes the previously copied processing thread into the selected
processing thread.

Clicking the button clears all processing threads from the list. Use the four tabs to navigate
through the different thread configuration parameters.

41.1. Generaltab

The general tab contains parameters that are typical for a specific radar data stream: site
parameters, radar data source path and coverage maps.

4.1.1.1. Site

@3 The name of the site will be used throughout the TRACKAN tool to identify a specific
processing thread. It is advised to choose this name so that it can easily be interpreted.

Longitude and latitude are in the following format; ©:MM:SS.ssss, east and north being positive,
west and south being negative. The altitude is the altitude of the antenna above mean sea level in
WGS 84. The revolution time is an important parameter for the trajectory reconstruction and
therefore needs to be accurate. (Choose 1 second for ADS-B data analysis) Minimum elevation,
maximum elevation, minimum range, maximum range, minimum altitude and maximum altitude
are used to define the general coverage volume boundaries. Target reports located outside this
coverage volume are not taken into account during the analysis.

8 INTERSOFT
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4.1.1.2. Data source

The data source defines the path where TRACKAN retrieves the radar data to be processed. This
path should contain an archive folder created by the DHM. The format of the archive files should
be the .D6 format. For more information on how to create a .D6 format archive, please consult

the DHM user manual. When you click the open button , a dialog to browse follows. Browse
to the folder where all the .D6 files are stored.

Please specify the Data Source folder for BERTEM.

Save in: |_." 080125_BERTEM_D& v| Q ‘IJ‘ il E|v

C3080125_0000 (£5h080125_1500
[ £ C3)080125_0100 [£5H080125_1600
- C)080125_0200 (H080125_1700

My Recent

e e CO30125_0300 030125

1300
C080125_0400 (£080125_1900
= C3)080125_0500 ([5)080125_2000

C)080125_0600 [H080125_2100

Desktop C3)080125_0700
£53080125_0800

- £5)080125_0900
[_/;, C)080125_1000
C)080125_1100

My Documents | [5)080125_1200

[CJ080125_1300
- [)080125_1400
58
My Computer
File name: |Index.bd hd | [ Save l
S| Save as type: |AII Files (") v | ’ Cancel ]

Select Cur Dir

@ It is important to select a folder or group of folders that contains the .D6 files. You
cannot select an individual .D6 file!

When the path to the Data Source is correctly filled in, you should see all the files in the
Recalculation Window. (See paragraph 5.1)

4.1.1.3. DTED

DTED screening maps are calculated by the RASS-R Coverage Map Calculator (CMC). They
originate from Digital Terrain Elevation Data with a resolution of 3 Arcsec. For more details on
how to create DTED screening maps, please consult the corresponding user manual.

Click the button to browse for a DTED screening map. DTED screening files have a .hrscr
extension. The default path for the DTED screening maps in RASS-R is:
C:\Program Files\Intersoft Electronics\RASS\Maps\DTED

Use the checkbox ™ to enable/disable the use of the DTED screening map in the TRACKAN
tool. The visibility offset angle value is added to the DTED screening map angle to
reduce/increase the DTED screening angles.

ELECTRONICS
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4.1.1.4. SALADT

SALADT screening files can be imported in the TRACKAN tool. Click the button to browse
for a SALADT screening map. SALADT screening files have a .scr extension.

Use the checkbox ® to enable/disable the use of the SALADT screening map in the TRACKAN
tool. The visibility offset angle value is added to the SALADT screening map angle to
reduce/increase the SALADT screening angles.

Refer to [2] for further details.

4.1.1.5. SMGET

SMGET cluster maps can be imported in the TRACKAN tool. Click the button to browse
for a SMGET cluster map. Use the checkbox ™ to enable/disable the use of the SMGET cluster
map in the TRACKAN tool. The value of the SCF cluster state is mandatory in order to use the
SMGET cluster maps.

Refer to the “Mode-S System Map Generator and Extractor Tool” on EUROCONTROL website
for further details.

4.1.1.6. Blank Zones

Blank zones are areas defined by the user to be excluded from the analysis. Use the checkbox &
to enable/disable the use of the blank zones in the TRACKAN tool. There is no limit on the
number of blank zone within a processing thread. A blank zone is defined as a cubical volume
(X min, X max, Y min, Y max, Z min and Z max) within the general coverage volume.

4.1.1.7. Local Screening

A local screening file is a tab separated file containing a table of the local screening angle versus
azimuth. (For example if you do not have a DTED or SALADT file)

Finally, the result can be as follows:
=] TRACKAN V1.3.4 Preferences

(7] ][+ ][] o] )
—Set Up - Threads ——————————
General | Process I Advanced I Alarm I Radar's Digest I Distribution | o BERTEM

— Site — DTED [ — Blank Zones [ ]

‘ BERTEM || | vty offset ange 4 000 [dedl E\

Longiude [ 04:57:00.01 | [H:M:s] D:\CAMPATGN-56\General RCY wvn 3 00 M

Latitude [H:M:5] screening\BERTEM. hrscr o o o
Altitude m]

Rev. Time [s]

Min, Elev. [deq] | —saLaoTd va N
Rt [deg] visbiity Offset Angle © 0.0 [deg] - A .
Min. Range [Nm] ) o - i

Max. Range [ 140.0 | EHDATA_RASS_R\Aricq_Demo w3 o [
Min, Alt, i o
Max. Alt. [ft]

—Data Source —————— —SMGET[]

D:\DATA RASS-R\BERTEM
080124\RMCDE OPS\,
080125_BERTEM_D6

———
1 I

— Local Screening []

Lcancel §_ o [ seot |

Figure 4-3: Preferences - General tab
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4.1.2. Processtab

The processing tab contains parameters that are typical for a specific way of processing the radar
data: parameters and exclude list.

[ TRACKAN V1.3.4 Preferences

] ] ) () [

—SetUp ~Threads ——
[ General | Process | Advanced I Alarm I Radar's Digest I Distribution | o BERTEM
Parameters Exclude List
Thread v
Enabled S Address [hex] Mode A [oct] A|
Timing Time of Recording v
Mode Mode 5 +MSSR ~
BDS Register Analysis Disabled b
Radar Data Format ASTERIX s
Combine Files 9 1 [#
Minimum Track Length 9 ] [#
Track Extrapolate 9 3 [#]
Extrapolation Window 9 2 [#
Late Track Initiation 9 3 [#
A
Early Track Termination j) 2 [#
Maximum Code Absence 9 1 [#]
5
Mode 5 Pd Threshold f) 98.0 [=4]
Mode A/C Pd Threshold 9 98.0 [2%]

Incorrect Mode € Threshold i 100 [m] T |

[cancet §_ox [ seor |

Figure 4-4: Preferences - Process tab

4.1.2.1. Parameters

A processing Thread can be enabled/disabled using the processing selector. A disabled
processing thread is not executed during the processing, but the processing parameters remain

available for later use.
Threads

i BERTEM
= 5T HUBERT

Figure 4-5: Enabled (Bertem) and Disabled (St-Hubert) thread

When available it is advised to select Time of Detection for timing purposes. Time of
Recording includes the processing and transmission delay and can possibly be less accurate for
the analysis.

Use the Mode selector to excluded/included specific types of detection during the analysis:

Parameters

Thread Mode S Only
i MSSE. Only
Tming | pep only

Mode 5 + PSR
M55SR + PSR
Mode 5 + MS5R + PSR

BDS Register Analysis

|
|

Mode |
|

Radar Data Format |

Figure 4-6: Different modes

Detection types that are excluded are not taken into account during the processing and will be
categorized as Non Initiated.

The BDS Register Analysis can be enabled/disabled individually for each processing thread.
Notice that enabling the BDS register analysis will increase the required processing time.
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The Radar Data format can be Asterix or Aircat (2 possibilities).

Radar Data Format | ¢ ASTERIY

AIRCAT SOH|SELECT |ADDRESS |DLE|STX |DATA|DLE|ETX [BCC1|BCC2

Combine Files — AJRCAT SELECT|DATA

Figure 4-7: Radar data format

Combine a number of files in order to have a bigger data set for the analysis. The combined files
will act as a sliding window each time a new file becomes available.

@'53 Because the analysis is trajectory based, it is advised to combine a number of files for a
period equal to the average time a target spends in the coverage.

Below the Minimum Track Length, a trajectory is not used in the processing.

The individual target reports will be marked as not initialized in the TRACKAN Main Viewer.
The Track Extrapolate parameter defines the number of extrapolated target reports added at the
beginning and the end of each trajectory (for the extrapolation on the beginning of a track, you
need to combine files. Otherwise the TRACKAN does not know whether the track really started
or it is just present in this .D6 file).

This extrapolation is done using the average speed and heading calculated with the last N target
reports, N being the Extrapolation Window parameter. The extrapolated target reports are
checked against the defined coverage volume and each extrapolated target report is marked as
in/out coverage.

@ Extrapolated target reports marked as in coverage are considered as missed by the radar
and are taken into account during the analysis. (Red color in Viewer)

Time of Recording:B3:43:48,846088 [him:is] N

CatB48, Length = GE&Z
(B1810ata Source Ident ifier
H (5151

SIC = BEA3
(1481 Tirie of Day_(0TE
= BZ:dEr 39 3516
[BEB]Target Report Descriptor
le Mode S Roll Call
TV SIN RDP SPI) RHB Feol
1 5] 5] 5}

(B4B]Measured Posttlon in_Slant Folar_Coordinates
E.z2 (Hm) _, THETH = 154.7E [deal
[B?B]Hode S/R C e in Dctal Representation
BiL = @ Mode—3-H = 7147

[B98]Node C Code in Binary Representatjon
SFELF

@i Mode-T = 2& ]
3 targets ar? (13B]Radar Plot Chafgcterlstlcs
rlmar‘
added and judged Sl %R Sei1: PRL i PRNIRPD 1 APDEFY |
out of coverage gﬁaber of recelved reDlles For (M S5R

Hraj lLtude of [MISSR reply
=73 [dBm]
(228)Aireraft address
(248 Aircraft Identif ication
[2E@IMode S ME
ME data

[l

5t &
BE BA &1 2F &R @3 AR

5]
BB BE B B8 B3 84 DF

BDS 2 B
(181 Track Hunber
3t 1365

(B42]Calculated[Po?LtL$n Ln C iy
[2EE1Calcu Lated Tracﬁ Ueloclt
Ground Speed = 471.46 [k
He- d g 1E9. a5 (deg)
1 1 1 [ 1 1 1 1 1 1 (l?B]Track Tatys

0 0 ] 1 ] 1 ] 1
50 55 50 65 70 75 80 85 a0 a5 100 103 {CHF | RADTRAD § DOU HAH §COMECOMEFs b

EDS =
HB data

artesian Coordinates
21,35 [Hm)

Fa
%1

Figure 4-8: Track Extrapolate=3
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5 targets are
added and judged
out of coverage

50 55 &0 65 70 75 80 85

1
90

95

1 |
100 103

Tirme of Recording:@3:48:4@. A46088 Chimis]

Cat@48, Length = BASZ

[E1610ata Source Identifier
SIC = Bg3
(1480 Tine of biay (0T
S:42:29, 3618
(BEB]Target Feport O pt
=in g g Mode & Roll-Cal
'TV VSIMTROP TSP IRAE | F
5] 1 Bia
[B4B]Neasured POSltan in

45,22 [Hml

[B?B]Hode 3/ﬂ Code ln Octal Representatlon
=N @i HMode—3-H = 7l47
[BQB]HOde—C EodeaLn BlnarE Regresent?tfon

Folar Coordinates
A = 154.75 (deg)

IISB]Radar Flot Characteristios
rg Subf ield
'SRL SSRISAMPELIPAMIREDIAPDIF: |
Gililiaieln
Euﬁber of recetued replles For [N]SSR

Amplitude of (MISSR reply
=73 [dBEm]
(2281 Airoraft address
(2481 Airoraft Identificat ion

T

o

=
00 = 00 - 0
Omo Ci—-for- D2 T
00 _ Lo !

W part

o

=

m

ata
28 BA 61 2F &A@ B3 8@

BOS 2
ME _data
BOZ 1
BD= 2 5]
(1811 Track Tugger
T
[B42]Calculatid Posttlgn lnICartes%ﬁn Coordinates

EEBB]Calculated Tracﬁ e locity
G nd Speed = 47146 (kT

d [degl
[l?B]Track gtatus
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Figure 4-9: Track Extrapolate=5

Trajectories are marked as Late Track Initiation when the number of in coverage extrapolated
target reports added at the beginning of a trajectory exceeds the Late Track Initiation value.

Similar, trajectories are marked as Early Track Termination when the number of in coverage
extrapolated target reports added at the end of a trajectory exceeds the Early Track Termination

value.

|At the beginning of the track, 3 targets
are extrapolated and judged as in
coverage and therefore missed targets.
This number (3) is greater than the Late
Track Initiation number, so the track is
displayed as Late Initiation track.

< 4 < Detection Expected > »

Mode 5 Address:4BEAFE [hexl

Mode A Cods:@BbE [oct]

ﬂltltud 16312 Lft]
e

Figure 4-10: Late Track initiation

The Maximum Code Absence parameter is used to flag trajectories with at least the predefined
number of consecutive Mode3/A code, mode C code or Mode S address absences.

Mode S/SSR Trajectories with a Pd below the Mode S/SSR Pd threshold are marked below Pd,
mode S/SSR Trajectories with a Pd above the Mode S/SSR Pd threshold are marked above Pd.
Incorrect Mode C Threshold [m]: the height difference between the predicted by the C-code
reconstruction and actual C-code for flagging incorrect Mode C Code.
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Based on several parameters above, the results can be filtered with the Display functionality in
the Viewer. (See paragraph 6.4.1)

all
Below Pd Threshald
Above Pd Threshold
Late Initiation
Early Termination
Late Initiation & Early Termination
Mode &/C/S Code Abscence
Mode A Code Change
Track Mumber Change
Duplicate Mode 5
Duplicate Mode &
Duplicate Track Number
Mixed Track

J Split Track

Figure 4-11: Viewer display options

4.1.2.2. Exclude list

Use the exclude list to exclude specific trajectories from the analysis. Trajectories can be
identified using a Mode S address [hex] or a Mode A code [oct].
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4.1.3. Advanced Tab

[ TRACKAN V1.3.4 Preferences

[ ] [+ ][]

[~ Setup ~Threads ———————
Process | Advanced | Alarm I Radar's Digest I Distribution o BERTEM
Object Correlator
Maximum Mode AC Gap :r) 5 [#]
Maximumn Mode 5 Gap 9 30 [#]
L J‘
Origin Approach Range ‘r) 10.0 [ram]
Random Azimuth Error :r) 0.30 [Ded]
Range Offset :r) 20.0 [ram]
A
Azimuth Error with Range \r) 0.020 [1/mm]
" 7 .
Allowed Speed Jitter Factor d 2.5 [#]
Split Plots
Delta Azimuth 9 100  [Ded]
2

DeltaRange ¢} 0.50 ]

Delta Timestamp 9 0.30 [s]

Lcancet § ok [ seot |

Figure 4-12: Preferences - Advanced tab

4.1.3.1. Object correlator

The Object Correlator correlates the individual plots and tries to build tracks again, based on the
parameters below. These correlated tracks are visible as the Nr. in the Trackan Viewer. In this
way, the TRACKAN can be a reference for analysis for different radar sources which were
influence of different tracker systems.

Maximum MODE AC Gap: a parameter setting the maximum SSR trajectory gap bridged by
the algorithm

Maximum MODE S Gap: a parameter setting the maximum MODES trajectory gap bridged by
the algorithm

Origin Approach Range [NM]: the range band where the next plot can be expected to have any
azimuth (applicable for the vicinity of the radar origin when a fast moving target may produce
azimuth change of about 180 degrees or greater.)

The following three parameters are designed to model the random azimuth error in general using
the formula
Opn =0no ta(R=R))
Where
e RO is the Range Offset [NM]

o 90 i5the Random Azimuth Error [deg]
e @ isthe Azimuth Error with Range [NM]

Allowed Speed Jitter Factor:
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4.1.3.2. Split Tracks

Three following parameters are dedicated for detection of the split plots:

e Delta Azimuth [deg]
e Delta Range [NM]
e Delta Timestamp [s]

Tracks that are assigned the label “Split Track” can be displayed with the following menu:
(See paragraph 6.4.1)

Below Pd Threshold
Above Pd Threshold
Late Initiation
Early Termination
Late Initiation & Early Termination
Mode 4/C/5 Code Abscence
Mode A Code Change
Track Mumber Change
Duplicate Mode 5
Duplicate Mode &
Duplicate Track Number
Mixed Track

o Split Track

Figure 4-13: Viewer display options
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4.1.4. Alarm tab

The alarm tab contains settings to trigger alarms when certain predefined values are exceeded.

[ TRACKAN V1.3.4 Preferences

FEFEEEE
rSetUp ~Threads ————
[ General I Process I Advanced | Alarm | Radar's Digest I Distribution |
Parameter On/Off | Target [#] | Limit [#] |Target[%]| Limit [%] | Allowed [#] &
Pd All [%] On 99.5 99.0 99.5 99.0 3
Pd Below [%] Off 0
Pd Above [%] off 0
Reported Off 0
Coasted off 0
Not Init. off 1]
Linked Al off 0
Linked In off 0
Linked Out off 0 ‘
Missed off 5 10 0
All TRKs off 0
Pd Below off 0
Pd Above off 0
Late Init. off 0
Early Term Off 0
LI&ET off 0
Code Abs Off [ =l
[cancel | ox [ ceot |

Figure 4-14: Alarm configuration window

Switch an individual alarm on/off by typing on or off in the corresponding table entry. Every
parameter can have a target value and a limit value, the target value being the expected or
desired value, the limit value being the alarm trigger value.

When the target value is greater than the limit value, an alarm is triggered whenever the
measured value is smaller than the limit value and this for a consecutive number of times equal
to the Allowed value plus one.

Explanation of the theoretical example as in the figure above:

e The target of Pd is 99.5%. When the Pd drops to 99.0% or lower for 4 consecutive scans
(3+1), it will trigger an alarm

e The target of Missed targets is 5. When the number of missed targets increases till 10 or
higher in one scan, it will trigger an alarm.
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4.1.5. Radar’s Digest tab

This tab allows the user to accumulate a specific set of trajectories over a longer period. Use the
filter/category controls to define a specific set of trajectories and check the box to enable the
processing. All the trajectories that comply are stored in a separate file called Digest 1. This file
has can be used as a data source in an extra processing thread allowing the automatic processing
of the accumulated set of trajectories just as any of the other treads.

4.1.6. Distribution tab

The distribution tab contains the information required to distribute the results of the radar data
analysis according to the user’s needs. In the current version of the TRACKAN tool, the results

can only be saved to disk. All other possibilities are for future developments. Click the
button to browse for a destination path. Use the checkbox & to enable/disable the saving of the
result to disk. All results are stored in file format.

4.2. Save/lLoad configurations

A complete configuration can be saved to disk by clicking the button. Notice that the
TRACKAN main GUI also has this save configuration button. A complete configuration can

loaded from disk by clicking the @ button. Notice that the TRACKAN main GUI also has this
load configuration button.
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5. Running

Running TRACKAN is done by pressing the E button in the main GUI. TRACKAN will be
idle until a file becomes available from the DHM. When a .D6 file is released by the DHM,
processing by TRACKAN will start automatically. This process is repeated every time a new file
is made available by the DHM. The processing status and progress can be monitored using the
work in progress information.

‘work in Progress
File Mame [ 040917_1600.06 | Status | ... Processing Radar 1 ..,

Progress  RIEE

Figure 5-1: Work in progress information.

@ This means that there is a processing delay on the results equal to the period of one file
and that there is an update of the results every period of one file.

Stopping TRACKAN is done by pressing the E button. TRACKAN will always complete the
work in progress before the processing is stopped. TRACKAN will resume with the next

available file when the E button is pressed.

@ The combination of stop and restart will automatically clear all results from memory.
This means that all history is cleared.

Click the @ button to pause TRACKAN. TRACKAN will always complete the work in

progress before the processing is paused. By clicking the @ button, the next and only the next
file will be processed when it becomes available.

Whenever a file is processed, an entry is put in the log. The status of the file is changed to done.

~Log

Mb. | Thread Mame Start End Samples |Status |
1 Radar 1 040917 _1500.06 |15:37:08 15:37:15 13803 Done
2 Radar 1 040917 _1515.06 1557114 1557118 14919 Done
3 Radar 1 040917 _1530.06 [1%:37:19 1513723 12976 Done
4 Radar 1 040917 _1545.06 1537124 153727 12445 Done
5 Radar 1 040917 _1600.06 |15:37:28 1503732 15415 Done
& Radar 1 040917 _1615.06 |15:37:33 15:37:358 16356 Done
7 Radar 1 040917 _1630.06 1537139 15137144 17461 Done
g Radar 1 040917 _1645.06 15037145 1503751 15198 Dane
9 Radar 1 040917 _1700.06 |15:37:53 15:37:59 15054 Done
w

Figure 5-2: Work done information.

At any time, all results in memory can be cleared by clicking the button. This has the same
effect as stopping and starting the TRACKAN tool.
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5.1. Recalculation

While TRACKAN is running, any file that already has been processed can be re-processed at

any time. Click the
similar) will appear.

Thread

Radar 1 L

Path
’7 T CAMPAIGH-551SKYGUIDE\ RESLL TS GY2S

040917_1345
040917 _1400
040917_1415
040917 _1430
040917_1445
040917 _1500
040917_1515
040917 _1530
040917 _1545
040917 _1600
040917_1615
040917 _1630
040917 _1645
040917_1700
040917_1715
040917_1730
040917_1745
040917 _1600
040917_1815
040917 _1530
040917_1845
040917 _1500
040917_1915
040917 _1930
040917_1945
040917 _2000
040917 _2015
040917 _20350
040917 _2045
040917 _2100
040917_2115

[Dane]
[Done]
Dane
Done
Dane
[Dane]
[Done]
Dane
Done
Dane
[Done]
[Done]
Dane
Done
Done
Dane
Cone
Dane
Done
Done
Dane
Cone
Dane
[Done]
[Done]
Dane
Cone
Dane
[Dane]
[Done]
[Done]

~ Select

| all ||D0ne||ToDo||None|

—hange
| Change to "Done" ‘

| Change to "Tao Do" '

~Update

Add Recaloulated
results ko current
analysis (history)

r Counk

T
N
Selected III [#]

Tatal [#]

— Size

To00[_0.00 i
Done [ 2445.75 (b
Selected [ 0,00 |[Mb]

Tatal [ 244578 |[Mb]

| Cancel '| o4 ‘l Apply '

Figure 5-3: Recalculation window.

button to open the Recalculation window. The following window (or

The thread selector can be used to select a specific thread for the recalculation. The path to the
archive and a list of the available files is displayed. All files that are already processed are
indicated by [Done]. Select the file of interest or shift-click for selecting multiple files.
Alternatively, use the row of select buttons to define a specific selection range. Use the

| Zhange ko "To Do"

‘button to change the status of the selected files from [Done] to [To Do]. Use

the L ShengetoBane’ | pyttom to change the status of the selected files from [To Do] to [Done].

d

Uncheck the Update checkbox when the results of the recalculation do not need to be
added to the current analysis results (history).
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5.2. On-line help

Clicking the button opens the on-line user manual. The on-line user manual is in PDF
format.

Clicking the button opens the context help window. Position the cursor over a control to get
context help for that control.

5.3. Quitting TRACKAN

Click the @ button to quit TRACKAN. The current configuration will automatically be stored
and re-used as default configuration next time. All open window will be closed automatically
and their layout is saved as part of the configuration.

@ The layout (position and settings) of all the open TRACKAN windows will be stored as
part of a configuration. The content of the windows is NOT part of a configuration.
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6. Software components

This chapter provides an overview of all the available software components in TRACKAN.
Some of them have already been described in the paragraphs above.

6.1. TRACKAN Main GUI

i TRACKAN V1.3.4

Work in Progress

File Mame | 080125_0400.D6 | Status | ... Processing BERTEM ... | °
Progress RN
Thread MName Start End Samples |Status |4
BERTEM 080125_0000.0& |07:31:38 |07:31:42 15103 Daone
BERTEM 080125_0100.D6 |07:31:44 (07231043 14603 Done
BERTEM 080125_0200.06 |07:31:50 |07:31:56 |16699 Done
BERTEM 080125_0300.0D& |07:31:58 |07:32:06 |23644 Done
v

Figure 6-1: TRACKAN Main GUI in action
The use of the TRACKAN main GUI is described in paragraph 5.

6.2. Configuration window

&> TRACKAN V/1.3.4 Preferences

FFRBEE

— Set Up Threads
General | Process | Advanced | Mlarm | Radar's Digest | Distibution | > BERTEM
— Site — DTED [ —Blank Zones [ ————
BERTEM Visibility Offset Angle 9 0.00  [deg) EI
i M
tongitude | 04:37.00.01 1IHM:S] | | 5 e pios o seaenaralc xun @ 00 Mg
Latitude [H:M:S] | | lscreening\BERTEM. hrscr "G =
Altitude il xmax g 00 e
Rev.Tme [ 1200 [ vin 00 M

in. Elev. [deg] rSALADTL] YMax 7) 0.0 [MM]
Mi v) :
Max. Elev. 45.0 [deg] Visibility Offset Angle

0.0 [deg) -
N : o B
E SS_RIArtcQ mo
Max. Range [_1a0.0__ | INm] = S w0 M
.t 200 | [
e, att. s IF) i ‘
— Data Source —SMGET[]

— Local Screening []

D:\DATA RASS-RIBERTEM SCF Cluster State |
080124\RMCDE OPS\
080125_BERTEM_D6

canee §[ o [ somn |
Figure 6-2: TRACKAN Configuration window

The use of the TRACKAN configuration window is described in paragraph 4.
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6.3. Recalculation window

! TRACKAN V1.3.4 Recalculation =3

Thread | BERTEM |

Path
D:\DATA RASS-R\BERTEM 080124\RMCDE OPS\,
080125_BERTEM_D6

r Select

oo o~ ([ doenelronslnencl
080125 0200  [Done]
080125_0300  [Done]

0801250400  [Done] Change

080125_0500 [To Do] | Change to Done”™ '
080125 0600  [Ta Do)

080125_0700 [Ta Da] | Change to "To Do”™ |
080125_0800 [Ta Da]

080125_0900 [To Do] r Update

080125_1000 [To Do] Add Recalculated
080125_1100 [To Dol results to current

080125_1200 [T Do)

080125 1300  [To Do) TEiEs(EEY]

080125_1400  [To Do) —Cont ———————————
080125_1500  [To Do) = =
080125_1600  [To Do] o= =]
080125 1700  [To Do) To Do [#
080125_1800  [To Do) .
0801251900  [Te Dol Dene[ 5 |r#]
0801252000 [T Do) o =
080125 2100  [TeDa] = 7]
0801252200  [To Do) S
080125_2300  [ToDo] [olee ——————————
Total [ 65124 |[Mb]
ToDo| 615.33 |[Mb]
Done 45,91 [Mb]
Selected Me]

Lcance ] o || ooy |

Figure 6-3: TRACKAN Recalculation window

The use of the TRACKAN recalculation window is described in paragraph 5.

6.4. Viewers

The last processed set of files for each processing thread is available for real time viewing and
analysis. They remain available until the next set of files is processed. This way the latest up-to-
date information is always ready for viewing and analysis. Several viewers are at the disposal of
the user to monitor and verify these analysis results in real time.

@ Each type of viewer can be opened multiple times with different settings. This allows the
user to represent the results in different ways.

All Viewers can be launched from the TRACKAN Main GUI by using the drop down menu.

I TRACKAN V1.3.4

[oool (]
TRACKAN V1.3.4 Viewer
TRACKAN W1.3.4 History
TRACKAN ¥1,3.4 Histogram
TRACKAN V1.3.4 BDS Register

Figure 6-4: Viewer selection drop down menu

The following paragraphs explain the use of these viewers in more detail.
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6.4.1. TRACKAN Main Viewer

The TRACKAN Main Viewer always displays the latest processed data set for a specific
processing thread. Whenever a new data set is processed, the TRACKAN Main viewer is
updated automatically.

There is an entry in the table for every individual trajectory encountered in the analysis.
Individual trajectories can be enabled/disabled by right clicking the trajectory of interest and
selecting Enable/Disable from the popup menu. The symbol in front of the trajectory will
change from v to @ when it becomes disabled. Disabled trajectories are not shown in the PPI
display.

The content of the table can be customised by the user. The table can be sorted in
ascending/descending order by clicking on the corresponding column header in the table. The
table can be filtered using the Filter function. A specific set of transponders can be selected by
using the Display selector. The customised table/PPI content can be exported to a .csv/.bmp

formatted file by clicking the button and selecting the appropriate menu item.

Export Table to .CSV
Export Graph to .BMP
Auto Report Table & Graph

1] TRACKAN V1 5.4 Viewer

Current File(s) |D:\DATA RASS-R\BERTEM 080124\RMCDE OPS\080125_BERTEM_D6080125_0800 <—=> 080125_0800 ‘

Thread Filter Display
Below Pd Threshold

[ Nr. [ 5 Address | ACode | RaSTD \ Az5TD_| Detect | Used | Miss | Fd | VBC A | VBl A \ VAL C | VEIC | RNGIn | AZMIn_ | ALTIn f:;“fn;jag:;em'd 3
Al 700 = 147 0 0 === = 6607 1268 7 | fa Termination 5
418 [P oo | e | e g 0 TR omRw smR S SSSO1373 0 21714 Ut Initistion & Early Termination
7 g 700 === === pg 0 0 mms s mmss s s 6236 253,779 ***= | Mode A/C/S Code Abscence
S 1 s 5255 10227 0085 194 183 2 9892 10000 000 9835 0.00 14287 297.361 26900| Mode A Code Changs
S [ === 6120  =xx  sm= g3y 0 D =ess smse mesx osmss ssss G754 245484 = | TrackNumber Change
S |12 === 7016 8568 0.038 44 1 3 8421 8750 000 10000 0.00 11655 248.187 11400| Duplicate Mode S
g 13 EEEE== 1560 i — 28 i} 0 IS | aEEs | amas | sas s g) 1) 99,196 === Duplicate Mode A
./k NEREEENC O o+ 143 141 16 8981 8365 000 4610 426 7474 241447 11100| Duplicate Track Number
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Figure 6-5: TRACKAN History window
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The PPI display below the table show the table content in a graphical representation. Only
trajectories listed in the table are drawn in the PPI display. The trajectory corresponding with the
selected entry of interest in the table is colored blue in the PPI display. The TRACKAN Main
Viewer legend is as follows:

Ml Cossted : coasted target reports (= miss reported by the radar)
Ml selected ; selected trajectory
B Mot Init. : not initialized (meaning assigned by TRACKAN, based on minimum
trajectory length not reached)

Linked : reported target in coverage linked to trajectory (meaning assigned by
TRACKAN, based on object correlator parameters)

LOout . reported target out coverage linked to trajectory (meaning assigned by

TRACKAN, based on coverage file)
M vissed : Missed in coverage by the radar and added by the TRACKAN analysis.
M cut Cov.: Missed out coverage by the radar and added by the TRACKAN analysis.

Use the corresponding checkboxes 4 to add/deleted specific data sets from the PPI
display.

| PEIREL] _@IT Home 'I‘ + Lock '| Colour |
I Xjr-vy| am| X Zoom 'I‘ - Single I| Label |

B cossted 4| 394/ 1.4
B select=d /0
Reported | 62742
= ‘E B ot nit. (A 804/ 1.3
Linked 61044 [ 97,3
|—|:| out M| 71347114

M vissed [ 205
Not Reported [ 2952 _E. OutCov.pA4| 2754

Used| 53g10 |[#] Valid & Corr, A | 92,568 |[%]
Pd| 99.621 |[%G] Valid & InCorr. A 0,000 [%%]

Az STD| 0.043 [deq] Valid & Corr. C | 99.351 [[%]
RasTD| 17.412 |[[m] Valid &Incorr. C | 0,312 |[%%]

Figure 6-6: Legend and statistics

Explanation about the different figures:

J

The number of reported targets is split in number of coasted, not initiated and linked
targets, both expressed in absolute and per cent value:

62742=894+804+61044 or 100%=1.4%+1.3%+97.3%

7134 targets or 11.4% from 62742 reported targets are linked but out of coverage.
62742-(894+804+7134)=53910 are used for the Pd calculation
Used-missed=53910-205 gives a Pd of 99.621% from 53910.

If the number of used targets is zero (because for example all targets are assumed as out

of coverage) no statistics will be calculated.
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Click the utton to view the full scale PPL.
Click the button to automatically zoom to the selected trajectory +10%, or /1:' to

zoom stepwise. Click the button to display the selected trajectory only. Click the
H

ik

| button to lock the cursor onto the selected trajectory. Click the button to give

each trajectory a different color. Click the button to display a label attached to the
cursor. Press the space bar to rotate the label content.

Click X to enable the cursor, click the [+ button to center the cursor and ¥l to drag the PPI
view.

Click & to enable the view select window. Use the standard Labview menus for scaling,

precision, color etc. IR JF|*+

45 PEET N ECIE | Home: + Lack " Colour _‘
44~ <
rasprasf ol ¢ | zoom | - | single J[Tiael |
42+
o Coasted (J| 622713
40~ sl u
i renorted [ om0 M selected 28206
E eparte;
S 2 Mot ine, O] 133020
36 Linked 44636 | 95.8
34 L|:| out M| 11108)23.8
32 M rissed [ 666
Mot Reported | 4170
- F _E.cmt Cov. & 3504
28 Pd (all} [98.014 | Pd(above) [99.626 | Pd (Below) [52.318
26
2o Time of Recording:@6:21:62, 553850 [himes] s
2 CstA4d, Lenath = Padd
(816105 Source Tdentifler
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Figure 6-7: Detailed PPI view with label and corresponding ASTERIX data
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6.4.2. TRACKAN History Viewer

% Radar, 1 _ Pd| AIL[%] History:

PN Radar 1 v Pd Al [%] v Al Surm Absolute
A Radar 1 v | Pdabove [3R] 0 v Al Sum Absolute
O™ Radar 1 Pd Al [%] al Sum Shsolute

et R I Tt
e AP A Al S
ol x|

96,500 - v 1\1
i 0,000
EEHEEDS | DL:00:00
e 01/01§1904
Reset
97.000 — T T T T T T 1
13:45:00  18:00:00  22:00:00  02:00:00  06:00:00  10:00:00 15:45:001 [JL0g ko Disk
17109104 17109104 17/09/04 18109104 18/09/04 18109104 18109104

Figure 6-8: TRACKAN History window

The top row selectors allow any parameter from any processing thread to be displayed in the
history window. Every set of processed files adds an entry in the histogram window. One history
window can display up to three different parameters from on processing thread or one parameter
from three different processing threads or any combination of the above. Whenever alarm levels
are defined in the configuration window (see paragraph 4) they will be displayed in the history
window as a green (target value) and a red (limit value) line.

@ Alarm settings are only applicable for the top row selectors. This means that there can
only be one alarm setting active for each history window.

When an alarm stage is reached, the history window will turn red and the title bar will flash as
long as the alarm stage is maintained. When the alarm stage is released, the window will stay red
as an indication that an alarm stage has been encountered. Click the button to reset the
alarm conditions.

The content of the history window can be logged to disk (.csv format) by checking the bt
box. Every increment in the history window is added to log file. This way, the log file is always
updated with the latest information. Switching on the log function will allow the user to browse
for a destination file.
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6.4.3.

B

TRACKAN Histogram Viewer

Radar 1 f ALl f Azimuth STD [mdeg] Histogram

Radar 1 v ||

Al

] ] 1 1 ] ] 1 1 ] 1 ] ] ] ] ]
10 15 20 25 30 35 40 45 50 55 &0 65 70 75 &0
Azimuth STD [mdeg]

Legend |-==a=

% Walue a

¥ Value a
Sum | 18115.00

Mean 3712

STD 40.62
RMS 54,99
Max | 549,00
Min 0,00

Figure 6-9: TRACKAN Histogram window

The top row selectors allow any parameter from any processing thread to be displayed in the
histogram window. On the right hand side the statistics calculated from the histogram are shown.
A cursor can be put on the histogram to query specific values in more detail.

6.4.4.

TRACKAN BDS Register Viewer

Whenever Mode S data is available (ASTERIX cat048), the BDS register analysis is
automatically enabled. Select the thread of interest with the thread selection menu.

Current Fle(s) [D:\DATA RASS-R\BERTEM 080124\RMCDE OPS\080125_BERTEM_D6\080125_0800 <—=> 080125_0800

— EBDS&0 542 [ 80.77%

Thread Filter Display
’V 9 BERTEM ’?\)Nnne 9 contains (Q Show Q Al
Nr. | S Address+| AircraftID | BDS 10 | BDS 17 | BDS 1D | ACASRA | BDS 40 | BDS 50 | BDS B0 |~
1 CO0B00  T5C40.. 100100 80E60000 FAS10100000000 00000000000000 *=== 89C80030A40000 9078 7D IE21C476 C619B3I16FEFFDE —
2 COOS4E  ACAS%.. 100100 80F50000 FAS10300000000 00000000000000 *=== C4662330AB0000 84D5133EE044DE  ATBA 133120 1400
3 AE145C  RCH5158. 10010000B50000 10000000000000 00000000000000 *=== = = =
4 AEDTC3  ESSO7S. 10010000 A60000 00000000000000 00000000000000 === = = =
5 AE0IB3  HOOKS3.0 10010000A50000 00000000000000 00000000000000 *= = = =
3 ADFE63  ROGUE.32 10010000B50000 10000000000000 00000000000000 *= = == =
7 ACECHA  NOUP.. 100100 10850000 02000000000000 00000000000000 *= = == =
8 AAMGD3 === = = == = == =
9 AATDSD  UALS4S. 10010080F50000 FE810300000000 00000000000000 *= C5500000000000 803CB532C004EA E7 1A 2D 3460 1401
10 AA4S60 100100 80E60000 FAS10300000000 00000000000000 **= BASDD4FOAADDO0 FFFDDD 327FFCF2 EF AA 7D 3420 1403
11 A95538 10000650 A0 0000 02800000000000 00000000000000 **= 00000000000005 == =
12 A95165 10010650 A60000 02810100000000 00000000000000 **= AEES7730A30004 FFFDFF2F6004D4 F10ASD 2C 600400
13 ASDAL7 100100 80FE0000 FAS10300000000 00000000000000 **= 938CSC70AAOD00 FF732321BFF47F 98 198919 200C00
14 ASCBAC 10010650 A60000 02810100000000 00000000000000 **= 938CEC70AS0004 FFS53832C00465 ASCAS3I247E4000
15 ASB760 100100 80F50000 FAS10300000000 00000000000000 **= BASDD4FOAADDO0 FFDC71363FFCF3 E59A 7D 34 3FF402
17 ATB1A4 10010000020000 00000000000000 00000000000000 **= e e e
18 ASCAD3  NWAGD... 100100 80ES0000 FAS1C100000000 00000000000000 **= 35E00032360000 3030AD IEED0474 8399 5F 16BF 2FE3
19 ASSBED  WTAD13. 10010080 A60000 32000000000000 00000000000000 **= e e -
0 AGS0EE  BOTZ... 100100 80E50000 FAS10100000000 00000000000000 *=== CE200030AB0000 803CB3323FFCED  E629D7 30FFF7FF
21 AG2A¥F  N497CD.. 10000680 A0 0000 02810000000000 00000000000000 === 00000000000005 001ADD 11000000 === v
= GED BDS 10 | EDS 17 | BDS 1D BDS 50 | EDS 60 | BDS ContentEror | 1048/230 COM Classification | ELS/EHS |
= el \M‘ ELS Transponder Classification Count [#] [ [%] EHS Transponder Classification Count [#] [[%]
|— EDS 17 & Aircraft ID present 549 | 96.72 % 43 BDS 50 True Track Angle 526 | 78.33%
& BDS 10 present 650 [ 96.87 % & BDS 50 Ground Speed 530 / 78.99 %
— BDS1D ¢ BDS 10 ACAS RA available 491 [ 7317 % ¢ BDS 50 Track Angle Rate 457 / 6B.11%
Mode 5 — & BDS 10 SI available 634 [ 9499 % & BDS 50 Magnetic Heading 542 / 80.77 %
L scosea[__17 s —
o BDS 17 present 650 [ 96.87 % & BDS 50 Indicated Airspeed 542 f 80.77 %
| BDs40 @ Flight Status avaiable 671 [ 100,00 % @ BDS 60 Vertical Rate 542 ) 80.77 %
[— BDSs50 Elementary Surveilance Compliance 473 [ 70,49 % Enhanced Surveillance Compliance 390 / 58.12%
7

Figure 6-10: TRACKAN BDS register window

There is an entry in the table for every Mode S address encountered in the analysis.
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@ The latest reported aircraft ID, BDS10, BDS17, BDS1D, ACAS RA, BDS40, BDS50 and
BDS60 are displayed in the table. This information is only available when it is present in the
ASTERIX cat048 radar data stream.

The content of the table can be customised by the user. The table can be sorted in
ascending/descending order by mode S address or aircraft ID by clicking the corresponding
column header. The table can be filtered using the value of the mode S Address or the content of
the aircraft ID using the Filter function. Use a point (.) as wild card for the filter value. Specific
set of transponders can be shown or hidden by using the two Display selectors. The customised
table content can be exported to a .csv formatted file by clicking the &l button.

The detailed content of the BDS registers for a specific transponder (Mode S address) can be
displayed by right clicking on the entry of interest. A popup menu appears that allows the user to
open a BDS register float window containing the detailed and translated BDS register content for
that specific Mode S address.

= TRACKAN V1.3.4 BDS Register Detail

= 434333
=Netherlands
Level 2 (comm & & comm B)
= BEDS 10
ACAS Failed or in Standby
Mode 5 subnetwork wersion 3 (Amdt 77)
Level Z-4 Transponder
Mode 5 Specific Sewvices Awvailable
Uplink EIM Capakility: None
Downlink EIM Capakility: Hone
No Rircraft Identification Capability
No Sgquitter Cepabkility
Surveillance Identifier Capability
GICE Cepebkility Report = 0
ACRS II
ACLS Genersting TA only
ACRS not Fitted
= EDS 17
40 Rircraft intenticn
= BDS 1D
Uplink Ch £2Z (TIS)
= BDS 40

Target Altitude Source Bits: FCU/MCP Selected Altitude

Figure 6-11: TRACKAN detailed BDS register window

Click one of the # buttons to view more details of the BDS register content or right click on the
window and select “open all” from the popup menu. From the same popup menu, the detailed
BDS register content of an individual transponder can be exported to a .csv formatted file.

Use the B button to lock the window content to a specific transponder. Alternatively, the window
content will be updated according to the selection (blue line). Multiple detailed BDS content
windows can be opened simultaneously.

By selecting the Timeline presentation, an overview of all the BDS register activity for the
selected Mode S address is given in a single window. Use the cursor in the top left graph to
select a specific BDS register activity.
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>} ARTIQC Dev ¥1.3.0 BDS RegisterTimeline

# EDS Register
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W) B0s10 = BDS 40
Barometric Pressure Setting: 1025.0 mb
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[m] acas o
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[w] eosso Mach: 0,792 Mach
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| T T T T T T |
07:48:06.016 07:50:00.000  07:52:00.000 07:54:00.000 07:56:00.000  07:58:00,000 omoniss) b IR | | X =
5L Time of Recording:@7:58:43. 189580 Chim:s] '_\
S Cat048, Lenath = Ba59
(618)0ata Source Tdentif ier
(1401 Tine of ey =
517+ 2'gditaiilaiee
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T2 Hoge s RETiieEif
516-] THOR S TRGR ST RaE e | i
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514 75211312 (1900 fadar Plgs Charactes st ics
= gy Buef i1 )
- — SSL SER S?M F‘EL PSV‘I RED RED Ha
= ’-Iljz.J g'T Hhtude of [MISSR reply
n7 4& 10016 0750:00.000 07:52:00.000 07:54:00.000 D7:56:00.000  07:58:00,000 'o8:00:52 g TR PP s L1 &

Figure 6-12: TRACKAN BDS Register Timeline representation

Below the table a general overview of the BDS register content is displayed. Each time two
values are presented: absolute [#] and relative [%]. Use the tabs to get more detailed information
for each of the BDS registers and their content.

6.44.1. ELS/EHS

This tab calculates the percentage of Elementary Surveillance (ELS) compliant and Enhanced
Surveillance compliant (EHS) Mode S transponders. The ELS/EHS criteria are according to the
latest EUROCONTROL rules on ELS/EHS.

BDS 10 | BDS17 | BDSID | BDS40 | BDSSO | BDS 60 | BDS Content Error || I048/230 COM Classification | ELS/EHS

ELS Transponder Classification

Counk [#] [ [%:]

EHS Transponder Classification

Count [#] 1 [%%] -

@ Aircraft ID present
¢» BDS 10 present

@ BDS 10 SI available

@ Flight Status available

Elementary Surveillance Compliance

74 | 56.49%
126 | 96.18%

131} 100,00 %

26 ) 19,85 %

¢ BDS 50 True Track Angle
¢ BDS 50 Ground Speed
¢ BDS 50 Track Angle Fate

@ BDS 60 Indicated Airspeed
@ BDS 60 Yertical Rate

Enhanced Surveillance Compliance

3] 2.29%
3] 2.29%
3] 2.29%

11 | 8.40%
11 | 8.40%

3] 229% 0

Figure 6-13:

ELS/EHS detail

These rules can be loosened or tightened by double clicking on the corresponding table entry.
Disabled rules are not taken into account for the calculations.
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ACP

ARP

Asterix

Asterix Data Block
Asterix Record

Baud

CATO001

CATO002
CATO034
CATO048

Cumulative Distribution

D6
Data bits

DCE

EHS

ELS

DTE

DTED

EDR

EDR V2
Ethernet
Flow control
Hex

I/0

MB
Mode S

Oct

Path

Record
RS323, RS422

GLOSSARY

Azimuth Count Pulse.

Azimuth Reference or Reset Pulse.

All Purpose Structured Eurocontrol Surveillance Information Exchange

Unit of information seen by the application as a discrete entity by its contents. A
Data block contains one or more Record(s) containing data of the same category.
A collection of transmitted Data Fields of the same category.

Unit of signal frequency in signals per second. Not synonymous with bits per
second since signals can represent more than one bit. Baud equals bits per second
only when the signal represents a single bit.

Monoradar Data Target Reports, from a Radar Surveillance System to an SDPS
(plots and tracks from PSRs, SSRs, MSSRs, excluding Mode S and ground
surveillance)

Monoradar Service Messages

(status, North marker, sector crossing messages)

Monoradar Service Messages, next version of CAT002

Monorader Data Target Reports, next version of CAT001

The probability that a variable takes a value less than or equal to a certain value

Intersoft Electronics internal data Radar data format, plot or track based.

In data communications, the number of bits used to send each character, not
including any added timing or error checking bits

Data Communications Equipment. The local and/or remote modem. A DCE is
usually connected to a DTE.

Enhanced Surveillance

Elementary Surveillance

Data Terminal Equipment. The computer or terminal, either local (yours), or the
remote (the one you’re communicating with). A DTE is usually connected to a
DCE.

Digital Terrain Elevation Data

Intersoft Electronics internal data format for record based data. Also stands for
Extended Data Recorder, a device for generating and capturing serial data.
Second version of the EDR format.

A network specification developed by DEC, Intel, and Xerox which provides
anywhere from 10 megabits to 1000 megabits per second transmission speeds.

A method of controlling when information is sent
Hexadecimal. 16 based numbering system ranging from 0 to F

Input/Output. The transfer of data to or from a computer system involving
communications channels, operator interface devices, and/or data acquisition and
control interfaces.

Megabytes of memory.
Selective addressing secondary surveillance radar technique

Octal value. 8 based numbering system ranging 0 to 7

A path can be described as a file’s address on your file system, describing where
the file lives: An absolute path gives the complete path, starting at the root
directory, or the very top of the filesystem; A relative path looks for a file from
the directory you are currently in down.

A collection of data forming a complete message.
The Electronics Industry Association (EIA) has produced standards for RS232
and RS422 that deal with data communications.
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S
SAC System Area Code, used in Asterix data.
SALADT Used by SASS-C Tool for visibility computation
SASS-C Surveillance Analysis Support System for ATC-Centre
SIC System Identification Code, used in Asterix data.
SMGET Mode-S System Map Generator and Extractor Tool
T
Timeout A timeout occurs when a device has waited too long for another device to send or
receive a transmission.
U
UAP User Application Profile, used in Asterix data for assigning Data Items to Data
Fields.
UDP User Datagram Protocol. A connectionless, unreliable Internet protocol.
UTC Coordinated Universal Time.
w
WGS-84 World Geodetic System 1984
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Limit ..o 16, 23 TRACKAN as part of the PPl 20
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. TRACKAN Configuration ..9 ~Q-
TRACKAN Processing Unit9 QUitueciieccce e 18
background server.................. 11 TRACKAN Viewers ........... 9 R
BDS RegiSter........ccoevvivervenene 24 GloSSary ..o 28
Benefits......ccovvnniiniiiin 8 —H-- Recalculation............c.cccoovnnene. 17
Blank Zones.........cccccevevvennne. 13 RUNNING ..o, 17
Help .o, 18
G- HisStogram........cooeeeveverrinennns 23 S
(O10] (0] SRS 22 HiStory ...cccoveveveiicciee 23 SALADT oo, 13
Configuration............c.cccceeee. 12 HOome....coviiiie 22 Save Configurations .............. 16
Alarm ..o, 15 e SEIVICE ..o 11
Blank Zones.........c.cccoeee. 13 Single...ooie 22
Data Source..........ccoevvenene 13 Installation ..........cc.cccvvvenns 6,11 SIte.eiiee 12
Distribution ...........c.ccccee.. 16 Running the background SMGET ..o, 13
DTED....ccoooiiiiiriiicee 13 SEIVEL oo 11 Software components ............ 19
Exclude List.........ccocervnee. 15 Running TRACKAN BDS Register Window ..... 24
Parameters............cc.coeveeee. 14 Processing Unit............. 11 Configuration Window ..... 19
SALADT ... 13 Introduction...........cccovveeninnnns 8 Histogram Window........... 23
SIte i 12 Benefits and possibilities of History Window ............... 23
SMGET......ccooiviviiieeenn 13 the system........cccceeeveennen. 8 Main GUl......c...ccvvveeveeen. 19
CSV Format8, 16, 21, 23, 24, 25 - PPI Window...........ceuue. 20
-D-- Recalcualtion Window...... 19
Label ... 22 VIBWENS ..., 20
Data Source .......ccccevevvevivenen, 13 Legend .......ccoeviveveeveevieecienn, 21 T
Distribution.........c.ccoceevennine 16 Load Configurations .............. 16
DTED ..o 13 LOCK .o 22 TRACKAN Processing Unit . 11
--E-- --O-- -Z--
Edit threads........cccccoeevvvnnnne 12 OPEration ........ccocevvireneiniennnn, 9 p4o10] 1 | ISR 22
ELS/EHS ..o 26 Overview See General Overview
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