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Trackan
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 algrtsto

G

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 tothe left of bold italicized text denotes a warning, which alerts

M
you to the possibility of damage to you or your equipment.

|
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1. Introduction

TRACKAN is a 24h/7d real time radar datenitoring andanalysis toallt calculates Pd and
accuacy for individual trajectoriest has full Mode S capabilities and therefore can perform
BDS register analysiS.RACKAN uses the RASR Data Handler Module (DHM) as radar data

I/0. All resultsare stored ifiormat files
4_’ Input ;
Data Handling Server

’ conversion

Session -
o
@ manipulation

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 wayiseardsented in different
views.
Analysis based on individual trajectories; identify problematic transponders.
Full Mode S capabilities; includes BDS register analysis
¢ Client specific demands are easily integrated.
(For exampleStatus reports arelarmsigraling via email, pagermobile phone
messagesr Www.)
e Multiple historywindowsfor long/short terntrend analysis

|
I
3
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2. General Overview

2.1. TRACKANas part of RASSR

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

Quality Analysis

Data clients
Report
Generation
@ Hardware 10

UDR

™~

COMM

EDR

/

File / network

Figure 2-1: RASSR Structure

Theradardata that is converted/corrected/modified by the Data Hahttiduleis redirected to
different components of the RASS configurationOne of these RASR components is
TRACKAN. TRACKAN performs radar data quality analysis.

2.2. TRACKAN processing u nit

The TRACKAN processing unidlsoacts as the main GUI to operate the TRACKAN software.
All features are accessed using this GTRACKAN configuration is done through one
Configuration window. Radar dasaalysis results can be presenisthg different viewers.

2.3. TRACKAN configuration

All configuration of TRACKAN is done using the Configuration windoWhe Configuration
window can be accessed through the TRACKAN Glle configuratiorwindow allows you to
create editand enable/disable processing threadBRACKAN. The last used configuration is
always stored and used upon stgst A configuration includes trgesktoplayout of the
different available windows.

|
I -
3
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TRACKAN viewers

2.4.
TRACKAN has several viewers to present the results of the dadaranalysis to the us&ach
viewer can be opened multiple times to repreti@ntesults in different view3RACKAN

viewerscommunicate withthe TRACKAN processing unitia data containerd\ data container

is a temporary storage place for the mesentresults of the radar data analysis

2.5. Network operation

TRACKAN uses several TCP/IP ports for differgnirposes, it is important that these ports are
free for use on the target systefime following tableshows an overview of the ports used by the

TRACKAN.
Tablel: TRACKAN TPC/IP Ports
Port Number Used by Usage
5570 TRACKAN Inter-application communication with DHM

A
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3. Installation , verification and startup

3.1. Running the DHM background server

G 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 analysisreal time data, theata Handling Module
background server needs to be running before the TRACKAN software is stdmeldata
Handling Module background server can be started using the Windows XP sengicagement
console For moredetails, please consult the DHM user maniighe 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 RAB$o0lboxor the Windows Start Menu
The following window(or similar)will appear.

& ARTHOC Dev V1.3.0 EoR

‘Work in Progress

File: Marne | None | status | | .
Progress |

Figure 3-1: TRACKAN main GUI in compact mode

This is the TRACKANprocessing unit anchain GUI used to operate the TRACKAooI.

G The last useatonfiguration is automatically loaded upon statp. By clicking the=
button (lower right corner) the TRACKAN main GUI is displdyia full mode.

&1 ARTIQC Dev ¥1.3.0

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

iptecsaftfeleclionics
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4. Configuration

Configuration of theFRACKAN tool is done with the Configuratiomindow whichis evoked
by clicking the buttan in the TRACKANmainGUI. The following window appears:

i) TRACKAN V1.3.4 Preferences

~ Threads

Blank Zones [
deal | || (][ [ ] o]
04:37:00.01 |[H
50:52:25.88 | [H:M
] =dl
0
5 C:_D 0 Srreening
Locg eening

Lcance [ o 1] ooy |

Figure 4-1: TRACKAN configuration window.

G Only the first time after installation, no processing threads are defin&lll 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 cified, they will be
executed sequentially. One radar data stream can be used in different processing threads to
obtain different analysis figures.

=inteisaifelectionics
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4.1. Add/Edit processing thread s

2] ] ][+ )2

Figure 4-2: Menu bar

A new processing thread can be added by clickinELde)utton.N otice that the
added to the list at the right hand side of the configuration win@ilbe/settings of the last used
thread (or default) ar@automatically used for the new thre&dhen multiple threads are defined,
use the threads list to select the one of interest biirdjon the corresponding item.

Clicking the button deletes the selectpbcessing thread from the listicking the[® button
copies the selected processing thredol memory

Clicking the button pastes the previously copied processing threathatselected
processing thread.

Clicking the button clears all processing threads from thelise the four tabs to ngyate
through the differenthreadconfiguration parameters.

4.1.1. Generaltab

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

41.1.1. Site

G 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 foNong format: HH:MM:SS.sss®ast and north being

positive, west and south being negatiliee altitude is the altitude of the antenna above mean
sea level in WGS 84 he revolution time is an important parameter for the trajectory
reconstruction and thei@®e needs to be accurate. Minimum elevation, maximum elevation,
minimum range, maximum range, minimum altitude and maximum altitude are used to define
the general coverage volume boundariesget report$ocatedoutside this coverage volume are
not takeninto account during the analysis

i
e
I /
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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 DHi.format of the archive files should
be the .D6 format-or more information on how to create a .D6 format archive, please consult

the DHM user manualWhen you click the open butt, a dialog to browse follows. Browse
to the folder where all the .D@ds are stored.

Please specify the Data Source folder for BERTEM.

Save in: | I 080125_BERTEM_D6& - Q ¥ E|v

LY [C)080125_0000 |Z)080125_1500
{ JB Co80125_0100 |3)080125_1600
- Cos0125_0200 |3)080125_1700

My Recent | o, 080125 0300 (£)080125_1800

Documents
[CJ080125_0400 | )080125_1900

) C080125_0500 (C5)080125_2000

[080125_0600 [C5)080125_2100

Desktop [080125_0700

C3080125_0800

- 3080125_0900

L /', C3)080125_1000
—

[)080125_1100
My Documerts | |Z5080125_1200
0801251300
— CH080125_1400
vo8
Ry
My Computer
File name: Inde b hd
S| Save as type: All Files (%) v

Select Cur Dir

G 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 filik¢hie the
Recalculation Window. (See paragrédph)

41.1.3. DTED

DTED screeningnaps are calculated by the RABRSCoverage Mp Calculator (CMC). They
originate from Digital Terrain ElevatioData with a resolution of 3 Arcsec. For more details on
how to create DTEBcreeningnaps, please constifte corresponding user manual.

Click the button to browse for a DTEBcreeningnap.DTED screening files have a .hrscr
extensionThe default pattior the DTEDscreeningnapsin RASSRis:
C: \ Program Files  \ Intersoft Electronics \ RASS Maps\ DTED

Use the checkbox to enable/disable the use of the DTEfeeningnapin the TRACKAN
tool. The visibility offset angle value is added to the DT&lIbeening rapangle to
reduce/increase tHeTED screening angles

i
L8
] K{
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41.1.4. SALADT

SALADT screenindiles can be imported in the TRACKAN tool. Click t button to browse
for a SALADT screening map. SALADT screenifilgs have ascr extension.

Use the checkbos 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.

41.1.5. SMGET

SMGET cluster mapcan be imported in the TRACKA#Mdol. Click th button to browse

for a SMGET cluster map. Use the checklad® enable/disable the use of B®IGET cluster
map in the TRACKAN toolThe value of the SCF cluststate is mandatory in order to use the
SMGET cluster maps.

4.1.1.6. Blank Zones

Blank zones are areas definleg the user to be excluded from the analysis. Use the chemkbox

to enable/disable the use oéthlank zones in the TRACKAN todlhere 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

] ][+ ][ ][] ]

— Set Up rThreads ———————————
General | Process I Advanced I Alarm I Radar's Digest I Distribution | o BERTEM

— Site — OTED [A — Blank Zones []

\ BERTEM || | visibitty offset Ange 9 000  [deg] E
Lot H:M:S] | | o CAVPATGN S8 General RCY o 00 ]
Latitude [H:M:5] screening\BERTEM. hrscr o o o
Altitude m
Rev. Time [s]
Min, Elev. [ed] | —saLaDTd =
Max. Elev. [deg] visibility Offset Angle 0.0 [deq] — . :__.-
Min. Range [Mm] ) - : s
A ] Er\DATA_RASS_R\ArticQ_Demo e )
Min. Alt 7
Max. Alt. [ft]

— Data Source —————— —SMGET[]

D:\DATA RASS-R \BERTEM SCF Cluster State
0801241RMCDE OPS}
080125_BERTEM_D6

—————
1 T

— Local Screening []

Lo {01 |

Figure 4-3: Preferences General tab

= == ek cladvenss
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4.1.2. Process tab

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
rea Enabled S Address [hex] Mode A [oct] &
Timing Time of Recording

Mode Mode 5 +MSSR
BDS Register Analysis Disabled
Radar Data Format ASTERIX

<<l |l=

Combine Files [#
[#
#
[#
=
[#

Minimum Track Length

Track Extrapolate

Extrapolation Window

Late Track Initiation

R R W@ e

Early Track Termination

Gl gl i Gl Gl b

Maximum Code Absence

Mode S Pd Threshald ¢ 98.0 [24]
Mode A/CPd Threshald )| 98.0  [2]
Incorrect Mode € Threshold 9 100 [m] T |

[cancet §_ox [ seor |

Figure 4-4: Preferences Process tab

4.1.2.1. Parameters

A processingl hread can be enabtidisabled using the processing selector. A disabled
processing thread is not executed during the processing, but the processing parameters remai

available for later use.
Threads

i BERTEM
= 5T HUBERT

Figure 4-5: Enabled (Bertem) and Disabled {Btibert) thread

When available it is advised to sel@aine of Detectionfor timing purposeslime of
Recordingincludes the processj and transmission delay and can possibly be less accurate for
the analysis.

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

Parameters
Thread | Mode S Only

MSSE. Only
PSR Only

L% = ./ Mode S + MSSR
BDS Register Analysis | Mode 5 +PSR

MSSR + PSR
Radar Data Format | Mode 5 +MSSR +PSR

Timing |

Figure 4-6: Different modes

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

TheBDS Register Aalysiscan be enabled/disabled individually for each processing thread.
Notice that enabling the BDS register anayasill increase the required processing time.
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TheRadar 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 datdmdahe analysisThe combined files
will act as a sliding window eh time a new fildbecomes available.

G Because the analysis is trajectory based, it is advised to combine a number dbfiles
periodequal to the averagertie a target spends in the coverage.

Below theMinimum Track L ength, a trajectory is natised inthe processing.

The individual target reports will be marked as ingtalized in the TRACKAN Main Viewer.
TheTrack Extrapolate parameter defines the numladrextrapolated target reports added at the
beginning and the end of each traject@oy 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 presentithis .D6 file).

This extrapolation is done using the average speed and heading calculated with the last N target
reports, N being thExtrapolation Window parameterThe extrapolated target reports are

checked against the defined coverage volume andexdidpolaed target repoiis marked as

in/out coverage

G Extrapolated target reports marked as in coverage are considered as missed by the radar
and are taken into account during the analysig&ed colorin Viewer)

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

CatB48, Length = GE&Z
(B1810ata Source Ident ifier
H 1 FIEE

SIC = BEA3
(1481 Tirie of Day_(0TE
= BZ:dEr 39 3516
[BEB]Target Report Descriptor
in le Mode S Roll Call
TV SIN R?P SEI {REE ] Fé i

(B4B]Measured Position in Slant Polar Coordinates
E.z2 (Hm) _, THETH = 154.7E [deal
[B7PEIMode—3-A Code in Ooctal Representatlon
Mode—3-A = 7147

(@281 Mode-L Code_in Binar Regresenﬁ?tion

=BG = gl Hode—
3 targets ar? (13B]Radar Plot Chafggtgrlstlcs
added and judged rmar%a {SHNPRL L PEN{REOLARD Y |

out of coverage

gﬁmber DF recelved reDlles For (M1 S5R
Hraj lLtude of [MISSR reply
=73 [dBm]
(228)Aireraft address
(248 Aircraft Identif ication

[ 256 Mode S ME datsa
ME_da EB BA &1 Z2F @ B3 68

5]
BB BE B B8 B3 84 DF

BDS 2 B

(181 Track Number
3t 1365

(B42]Calculated[Po?Ltlon Ln C iy
[2EE1Calcu Lated Tracﬁ Ueloclt

Ground Speed = 471,46 (k)

He- d = 159,85 (deq)

1 1 1 [ 1 1 1 1 1 1 (l?B]TEﬁEk Tatys W

I I ,
50 55 &0 &5 70 75 80 85 90 95 100 103 RACH FAD § 00U MAHECOMICOMEFE

EDS =
HB data

artesian Coordinates
21,35 [Hm)
Fa
t

Figure 4-8: Track Extrapolate=3
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" . Time of Recording:@S:48:46. 46000 Chines] 2
5:443187 ' '

R:1T147 . . B Cat@48, Length = BASZ

R1t:263975 ft (6181 0ata Source Ideg%éFleEBS
Ra-145.22 NM (1481 Time of Dau (0T8I -

A=:154_753 4 i Time = B2:48; 39 3516
{ = ﬂaa =1 (BEB]Target Feport Descriptor
E1:0.82 deg Ol i g ode S Roll Call
2] UT Cov. (Range) VTRF P SIFY R?P SEI {REE Fé |

[B4B]Neasur~ed Position in Slant Polar Coordinates
45,22 (Mm) _, THETH = 154.75 [deg)

[B?B]Hode 2R Code in Ooctal Representatlon
M= BiE = Bl = @] Mode—3-A = 7147
(8981 Mo de—L Code in Einar Regresentatmn
IISB]RUd EiPEl T gh ”°3 i tee
starges are R
added and judged T it iale e e ae |
Number oF recetued replles For [N]SSR
out of coverage SRR = 2
Hr lLtude of [(MISSR reply
=73 [dBEm]
(2281 Airoraft address
(2481 Airoraft Identificat ion

dat

EB BH el 2F 6@ B2 0@
5]
5]
5

T

o

=
00 = 00 - 0
DOmo oI

[v R

m

o

=

m

us)
[}
H W o Ll 50 30
part
mmnn

0 OE B8 80 oa B84 0OF

BD= 2
(1811 Track rilu Eber

T
[B42]Calculated Position in Cartesian Coordinates
4 YW= —121.35 [Hm)
EEBB]Calculated Tracl'c e locity
G _d Speed = 471,46 [kt
159,82

d [degl
1 1 1 1 1 [ 1 1 1 1 1 1 [l?B]Track gtatus = ) w
50 55 &0 &5 70 75 80 85 a0 35 100 103 iCHF{ RADTRAD | DOUEMAH  COMICOMEFR |

Figure 4-9: Track Extrapolate=5

Trajectories are marked hate 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 Barly Track Termination when the number of in coverage

extrapolated target reports added at the end of a trajectory excedtmithTrack Termination
value.

< 4 < Detection Expected » » »
Mode S Address: 4BBHFE Chexl
de A Code:B@0E@ Lo
Altitude: 12312 [fr]
Range:L. 19 [H
= Azimuthi292.628 [deal
= Time:1B:85:1
_ - Elewation: 1.7i% [deal
-
.
JAt the beginning of the track, 3 targe .
are extrapolated and judged as in . i
- .
coverage and therefore missed targg ;o
This number (3) is greater than the L . Sun R
Track Initiation number, so the track -
displayed as Late Initiation track.
=]
.

Figure 4-10: Late Track initiation

TheMaximum Code Absenceparameter is used to flag trajectories with at least the predefined
number of consecutive Mode3/A code, moded@e or Mode S address absences.

Mode S/SSR Trajectories with a Pd below khede S/SSR Pdhreshold 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 heightdifference between the predicted by theddle
reconstruction and actualé€dde for flagging incorrect Mode C Code.

eleclianics)
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Based on several parameters above, the results can be filtered with the Display functionality in
the Viewer. Seeparagrapt6.4.])

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 analysisclimags can be
identified using a Mode S address [hex] or a Mode A code [oct].

== naEeft dadieniss
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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 [#]
Maximum Mode 5 Gap - 30 [#]
Origin Approach Range Jr 10.0 [ram]

a4 0.30 [Deq]

Random Azimuth Error

Azimuth Error with Range o 0.020 [1/Mm]

9
J
9
Range Offset ¢ 200  [um]
?
Alowed Speed Jitter Factor ) 2.5 [#1

Split Plots

Delia Azmuth g 100 [Ded]
DeltaRange ¢} 0.50 ]

Delta Timestamp 9 0.30 [s]

| Cancel ‘| oK ‘| Apply ‘

Figure 4-12: Preferences Advanced tab

4.1.3.1. Object correlator

The Object Correlator correlates the individual pbotd tries to build tracks again, based on the
parameters below. These correlated tracks are visible as the Nr. in the Trackan Miéwgr.
way, the TRACKAN can be a reference for analysis for different radar sources which were
influence of different treker 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 here 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 raaziamth error in general using
the formula
Op, =0 pn ta(R-R;)
Where
¢ RO is theRange Offset{NM]

e an js theRandom Azimuth Error [deq]
& is theAzimuth Error with Range [NM]

Allowed Speed Jitter Factor

|

iptecsaftfeleclionics
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4.1.3.2. Split Tracks
Three following parameters are dedicated for detection of the split plots:
Delta Azimuth [deg]
¢ Delta Range [NM]
Delta Timestamp [s]
Tracks that are assigned the | abel #ASplit
(See paragrapb.4.])
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

Tr
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4.1.4.

Alarm tab

The alarm tab contains settsi triggeralarmswhencertain predefined values arceeded.

[ TRACKAN V1.3.4 Preferences

[ ] [+ ][]

—SetUp

rThreads

[ 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 1]
Pd Below off 0
Pd Above off 0
Late Init. off 0
Early Term Off 0
LI&ET off 0

Code Abs Off [ =l

< BERTEM

Lcancet § ok [ seot |

Figure 4-14: Alarm configuration window

Switchan individualalarm on/off by typing on or off in the corresponding table entry. Every
parameter can have a target value and a limit value, thet tzaluebeing the expected or
desired value, the limit valugeing the alarm trigger value.
When the target value is greater than the limit value, an alarm is triggered whenever the
measured value is smaller thitse limit value and this for eonsecutive 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), itwill 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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