Primary Extractor System - TA10

Technical manual
Edition 15
Edition Date 23/0608
Status Draft

imtesSafijelectionics!

H



DOCUMENT IDENTIFICATION SHEET

DOCUMENT DESCRIPTION

Document Title
Primary Extractor SystemTA10: Technical manual

Document Reference Number EDITION : 15
EDITION DATE 20/11/09
Abstract
Description and technical specs of theéractor system parts.
Keywords
CONTACT PERSON': Tom De Wit TEL : +32 14 231811

DOCUMENT STATUS AND TYPE

STATUS CATEGORY
Working Draft A | Executive Task A
Draft A | Specialist Task X
Proposed Issue A | Lower Layer Task A
Released Issue X
ELECTRONIC BACKUP
INTERNAL REFERENCE NAME | IE-TM-00036006 PSR Extractor PRE790.doc
HOST SYSTEM MEDIA SOFTWARE(S)
Dell Dimension 9150 Type: Hard disk Word 2003
Windows XPprofessional | Media dentification:

2
= . S
Hintersofifelectianics)

I




Technical manual DOCUMENT APPROVAL

Primary Extractor System TA10

DOCUMENT APPROVAL
The following table identifies all authorities who have successively approved the present

issue of this document.
AUTHORITY NAME AND SIGNATURE DATE
Author Tom De Wit 20/11/09
Bert Sauviller 23/06/08

Editor

Ing. M. Vanuytven

Director ATC

Director Software | Ir. E. Moons
Department

3

= .
et dadueniss

I
Iuﬂl




Primary Extractor System TA10 Technical manual DOCUMENT CHANGE RECORD

DOCUMENT CHANGE RECORD

The following table records the complete history of the successive editions of the present
document.

SECTIONS
EDITION DATE REASON FOR CHANGE PAGES
AFFECTED
1.0 New document All
1.2 First official release All
1.3 29/0408 Added CAM protocol 59, 6770, 7983,
Completed INI file descriptions 92
1.4 23/06/08 Layout updated All
Correct convert to pdf
1.5 20/11/09 Updated for nev softwareverions: All
TA10 Extractor V1.4.0
TA10 CAM V1.3.3
TA10 Tracker V1.3.4

4
Y

intessofiielectianics)




Primary Extractor System TA10 Technical manual TABLE OF CONTENTS

TABLE OF CONTENTS

DOCUMENT APPROV AL .ottt ettt e eet et e e e e a e rn e e e e e s aeae s s s e e e eeeeeeeennnnnnnnnan 3
DOCUMENT CHANGE RECO RD ....ouiiiiiiii ettt eee e e e e e eeeeenn s sn e 4
TABLE OF CONTENTS L.ttt eeee e e e e e e e e ettt e et bbb st et et e e e e e e e e e e e eeeeeenanas 5
LIST OF FIGURES ...ttt e et e ettt bttt te bt e e e e e e e e aaeeeeannneeaaeeeees 8
LIST OF TABLES ...ttt oottt et ee e e et e eee e bbb b o e e e e s 2aaaae s e e e eeaaeeeeessbanbanmmmeeseenanan 10
ABOUT THIS MANUAL ot e ettt ettt e e et e e e et ee e ba b e e e e e e e e aaaaaaaaeaaaeeaeeeeansbannnn s nnn 12
DISCLAIMER NOTICE ...ttt s e e e e e e e e e e e e e e e nee e e et e e e snnnnnnna e e e e e eneas 12
TECHNICAL SUPPORT ...ttt eee oottt ree e s e e e e e e et e e e e esmeme e e e e eeennbnnna e e e e e eeeean 12
ORGANIZATION OF THIS MANUAL ..o e et ee e e e e e e e e e e e eeeern e s emennnns 12
CONVENTIONS USED IN THIS MANUAL ..ottt ane e e e e e e e e e e eeeennnnnnnnan 13
1. INTRODUGCTION ..ttt st s e e e e e e e e e e e e eettnaaeeeeeeeeebebbnnaaeeeeeeeaanns 14
2. HARDWARE OVERVIEW ...ttt taees e ettt e e 15
2.1 PROGRAMMABLE CONTROLLED TIMING UNIT (PCT79L)....cciiiiiiiiiiiiiiiiiit ettt 16

P N R - T () PSP P PP PPPT TP 16

N O o 1Yo o= 11 0] o PPN 16
N G T B 1< ot o [T o od 1 o] o PP, 16
N O S |V = 1 o W oo . 0T 1T £ URR 18
2.1.4.1 M5757 PSR Controlled Timing UNIL...........coooiiiiiiiiieeeee e sireeere e 19

2.1.4.2 Power source TracOPower TML 15512C........cccoiiiiiiiiiiieeeieei et e e e 19

2.1.4.3 Inletfilter Shaffner FNO2BR/OB............oeeeiiiriieeiiiieeee ettt eeee et reene e 20

2% W ST = Vg Tox 1o F= 1o L= T o] 1o 21
2.1.6  CONNECIOIS.....ciiiiiiiiiii it ere e e e e bbb e e e e e e s seaeb bbb b e b s e s seeeereereeeesean 24
20 L T Y 2 0 PR PPR TR 24

B L T 2 0 R PTUPRPPR TR 25

2 L T T 2 0 TSP PPPTR 25

A L T 0 SRR PPR TR 26

2.1.6.5 PRET790 CONNECIAL.......uuuiiiieeiiiiiiitireei it et e e e e e e eeaes e e e e e e e s s assse e e e e s esemr e et e e e e e e s sanennnneeeeeesean 26

2.1.6.6 Maintenance USB CONNECLAL.............uuuiiiiiiieieaeee e ettt e e e e s e ameee e et e e e e e e s s ieeee s s aenneeeeeas 27

2.1.6.7 30MHZ in (OABIM) CONNECLOL. ... ..uutiiiiiieeeiiiiiee ettt et e e e e e e be e e et bbb e e e e e e e e e annebbeeeenantbeeeeeaeaeeas 27

2.1.6.8  EXIra SYNC COMMECIOL. .. ... seeeebebebe bbb mmme e e e e e e e e esesebebebs bbb s b beeneeeseeeeeeeeeeeeeenennne 27

2.1.6.9  SSR SYNC CONMMEBCION. .. uuututuiuiiiiie s smeeeeeesebetbeaebes s mmme e ettt et e eeeesesessesbs b s bmeeeeeeseeeeeeeeeeeeeenenennnen 27

2.2 PRIMARY RADAR EXTRACTOR (PRET790).......eiiiiiiiiiiiiiie e iiteei ittt seee e 28
N R - T (=) P PP PPU TR 28
2.2.2  SPECIHICALIONS .. .eeiieeiitiieiie et e et e et e et e e e s st b bt e e e e s st e e eabbe e e e e e s e anbbreeaeeeane 28
2.2.3  DEVICE UEPICLION. ... .eeiiiieiiiiteiee et ettt e e e rme et e e e s et e e e e s ammee s e nb e e e e e e e annaeeas 28
2.2.4  MAIN COMPONENTS... ..ottt ee e e ettt e e e e e e e asaeb bbb bebbe s st e ee e e e aaaassbsbbesseeeeaeeaaeas 29
2.2.4.1 MB597T UVR fOr PRET0.... . ceiiiiiiiiiiiiiieiieeeeieet e e e e e s ettt e e e eeete e e e e e e e s s sntbeaeeaaeessmmmneeeeesanssnenenees 29

2.2.4.2 M5761 PCT791 interface for UVR........cooouiiiiiiiiii ettt 30

2.2.4.3 M35LT USB Rt sttt bt bbb bbb 31

2.2.4.4 POWEIN SOUICE LPTAZ ...t e e bbb neaaas 32

2.2.45 Inletfilter Shurter CD44. 1101151 .. .. it mmee e e e e e e e e s eesbe e e snees 34

2.2.4.8 USB NUD ..ottt etttk et h et s 35

2.2.5  FUNCHONA AESCHPLION. ...ciiiiiitiiiii ettt e e e e s et e e e e s seb b e eneseeeeeesannes 35
2 S T O o] ] =T o (] = 39
2.2.6.1  GP S COMMEBCIOL ...ttt e e e eeee e e e e e e e e e e s emes e s e s b bbb e s emmnnnne 39

2.2.6.2 PCT79L CONNECIOL......ciiiiiiiiiiiiiieiet it eee e e e e e e ettt ettt eeea e e e e e e e e e e e e e e e e e e e e e e et aeaaaa s s e e e e s e e aeaaeaeeeeeeenaan 39

A2 ST T - o 1o B @ R oo o 1= Tox (o) (PP 40

o= °

=i intersofifelectianics)



Primary Extractor System TA10 Technical manual TABLE OF CONTENTS

2.2.6.4 EXITACIOr USB.... .ottt e e ee e et e e e e et e e e et e e e et e aeemstan e eaaneeesanaassnnassnnnnnnnns 40
2.2.6.7 DatahandIer USB..........cooiiiiiieiiiiieeeee ettt eeet e et ee e nab et e e e s abe e sesate s snbbeeeeantbeeeeannreesnanad 41
2.3 GPSAB0 et r e e bbbt ettt e ee e e e aanentbrnpeeeeeesd A2
0 T T I T 2 TSRS 42
A B o 1= Tod o L o] o < PSEESURR 42
A TR T o T T (=Y o1 o SO 42
2.3.4  MaAIN COMPONENTS.....ccii it iie ittt eree s s et ee s s et aeee s aee e ssnnseeseeetessseeeeeessmnnsssesenssnnnnnereeess 42
2.3.4.1 M-264 weathgroof GPS DBOArd.............vuviiiiiiiiiieee et 42
2.3.4.2 Jupiter 12 GPS Receiver TUBBALO03L.......coeiiiiiiieiiiie e reemaiee et e ree e e e nnneee s 43
P22 TS = V1 o) 0 F= o 1= <o 0] 1 0] o SRR 43
2 B T o o1 g =Tt (o] 3 T PSSR 44
2.4 RACKSERVERDELL PES8BOL..... .ottt eree ettt st 45
241 TASK(S) e ttttteetiitiei ettt ettt e e e e na e e e e e b b e e e e e e n e e e 45
2.4.2  SPECIHICALIONS .. .eeeiiiiitiieiee ettt e ettt e et e e et e e e e skt e e e e e s ab e e et b e e e e e e sanbrr e e e e e e e 45
2.5 SWITCH DELL POWERCONNECTZ2708......cciiiiiiiiiaiaie e eeeeea e e ettt smmme st e e e e e e e e e e e eeeeees 47
2 T R I 1] (=) a7
A T o 1T | o= 11 0] o PPN a7
2.6 COMPUTER(CAM DISPLAY) DELL DIMENSION 9200........ccuuiiiieieeeiiiiieieeeeeeeee e eeee e 49
3. SOFTWARE OVERVIEW ...ttt e ettt e e et aeansb b bbb e e neeeeees 50
3.1 EXTRACTOR SERVER.....cctttittttutuuiaaeaeaeaaaaaasaeaaaeaeteetaetsssan s aaaatassaa s eaeeeaaaeeeeeessanneeeeeesesbatnnnaaeeeens 51
0 0 R B L= ol 10 1T [P OO P PO PPPPO 51
3.1.2 PSR eXIraCtor DLL......coioiiiiiiiiiiiiie ettt e e e e e e e aaae s e e e e e e e eeeeaaeee 52
1 00 007205 R e g T 1 o T F= U0 [ o ] ) 1o o PR OPPRN 53
O I T O (011 1= 1 = T o PRSP 54
3.1.2.2.1  CIULEFMAP COMPAIE PIrOCES ... eeteeiutrireeittreeesiaeassueeesaasteeeesasseeaessianasseeeesanseeeessssseeesaseenmsees 55
3.1.2.2.2  Cluttermap BUild PrOCESS ... ..eeiiiiiiiie ettt sttt e e e st e e eemne s neeeees 55
3.1.2.2.3  Cluttermap adaptation PrOCESS........ciiuurteeiiirreeeaaeeeitieeeeatieeesateeesaamnesstaeeeeaaseeeeesanseeessmnens 56
N 0 T O o o SO OO PO TS UTR T OUTPPPPPPP 57
700 UG T = O I = o T | 1= 58
3.1.3. 1 TimINGPIEfS INIfIlE....eeiiii ettt et e et e e e st ennee e e e e snbe e e e s anteeeeeenneen 58
700 T A = =T o] VA 0] o] o1 1= =T o Y= PR 60
0 o R B | I =T o N = o[ OO PPPPP SRR 61
3.1.4.2 COMDBING FEPIES. ... et ee ettt e e e e e ettt e e ee et et e e e e e e s et b e e e e e e e e e s 61
0 I S T = o A= 7= 11U - o o PSPPSRI 61
0 I 0 A @ V=T o T To I 1V =Tl o =T g1 o OSSO RURRRN 62
N I T o 0] S ] (== 10 1= PP PPPPPTPPPP 63
0 LG T = o PP PPURRR PP PPPPPPPN 64
3.1.7  Probe SIrEAIMEN.......cci ittt eees ettt e e e eeees et eeeeeeeeeeeeeeeeensnseeeeeneeneaeaeeeeees ] 65
.18 EDR _REPIAY. .. eteeeee ettt et et e e s ee s 66
TN L T OF N1V I =T o= SRR 66
3.1.9.1 Socket 1 COMMUNICALIAN........ciiiiiitiiiiiee e eeeee e e e ettt e e e e e smme e e e e e s ibbbr e et e e e e e e s srmnee e e s anebnnneeeeeeesd 6.7
3.1.9.2 SoCKet 2 COMMUNICALIAN........ciiiiiiiiiii et eeet ettt e e e e s smme e e e e et e et e e e e e e s srmnee e e e anebneneeeeaeesd 6.7
3.1.10 L LTS o 1Y £ RS 68
3.1.11 WINAOWS ReQiIStry CONLEMLS.........uuiiiieiiiiii ettt 74
3.1.12 RUNNING the EXIraCiOr SEIVEE....ccoi ittt e e 74
3.2 COMBINER/TRACKER SERVICE......ututttttttettttttatteeaaaassseeettettattaaaaaaaaaasaaamtatataaaaaaaaaaasassaaaamnneaaaeaasaess 76
T N B =T Tol ¢ o [ PP PP PUUPPPPPPPPRE 76
T A ©Te 111 o1 = AU UUTPRTP PP 77
3.2.2.1 FUNCHIONAl DESCHIPLION. ... ..eiiiiiiiiieiiiiie ettt ettt e esmee st e e e e e s snnneeesmessnneeessnnneeessnnnnedod
I D 1= (o [ RO O PP T PR PPPPPPTI 77
T T I - (o (=] TSSO PPPPPPPPRPPRRRNRRY £ -
3.2.3.1  FUNCHONAI DESEPLON ......iviiiiiiiiie ettt ermee st e et e e smessne e e e s sbneeeeeneeee LD
N T B 1= (o [ RO PSPPSR PPP PP 81
I I = (o Qo 1 1= 7= 0 1= OSSO PPPPPR 82
.25 THACKEN CAM ...ttt ettt ettt e e aaat bbbt b et et ettt e et e e e e e ease s et e eeeeaaaaaaaaaaaaaans 83
3.2.5.1 SOCKEt 1 COMMUNICALIAN ... ...ceiiiiiiiiiiiieeeeeeteee e e e e e et treereeeeeesmmeaeeeesstnbebeeeeeaeeesssmnnessssnssnsseeeseeend 84
3.2.5.2 SOCKEt 2 COMMUNICALIAN ... ...ceiiiiiiiiiiieie e eeeteee e e e e e ettt et e e e e e s smmeeeeessstsbtbeeteeaeeessamnaessesnssnsneeeseesnd 84
I T U 1= T4 o 1= £ PP PP PP UUPPPPP PP 85
3.2.7  WINAOWS REQISITY CONIENTS .. ...uuiiiiiiiiitiiiiiiieaeitiibetbe e et e e e e e e eeetebe e e e eaaaaaaaaeaeeeessameeeens 92
3.2.8  RUNNING the TIraCKEr SEIVEL.......oiiiiiiiie it ieeee ettt e e e s e eb e e nenees 92
= 6




Primary Extractor System TA10 Technical manual TABLE OF CONTENTS

TR B 11 S = =/ Tt =S 94
TR TR N U1 T = = <Y1 [ 94

TR T AV A 310 YTy o T N 95
T R T X (=] ) TS T (0] T 96
TR R R ¥ o (Yo JE=Y 1Ty (o] o TN 97
3.3.5  DIGIAI SESSION......eieeiiieiiiiiie ittt rmee et e e s et smne e e e 97

R B N I (@ T 1Y N S 99
4.1 INTERROGATION SWEEP BTA FORMAT ..vuuteiiettanteetestunseesesemmsssssessestaneesestansssaeeeesssssnseesrsssseessesnnn 100
4.2 CAM COMMUNICATION PROTOGDL. ... cievtunsieristuneessesrmnntanseesessaneesssssasestrentessaneesesrsneessessn s 101

5. NETWORK OVERVIEW ...ttt et eeeeee s s e e s et s e e s eebas s e e s enaaneeaees 104

o !

= st dadveni=s




Primary Extractor System TA10 Technical manual LIST OF FIGURES

LIST OF FIGURES

Figure 1-1 Hardware SYStEM OVEIVIEM . ......cieiiieeeeeeie e i s icmeeeee e e e e e e e e et s s s seessenee e e e e e s e s s sssnannsnneeessereessaasnnnnnnes 14
Figure 221 PCT791 froNt PANEL.... ... e e e eeeeat e e e e e e e e eeeeeeemnnreseeeeeeaaaaaaaaenaens 17
Figure 22 PCTT79L 1Eft PANEGL......oeiiiiii et e s e e 18
Figure 23 PCT79L rgNt PANEL........ooiiiiiiieiii et smme e e e e e 18
Figure 24 M575- PSR Controlled Timing UNIL..........ooiiiiiiiiiii e eas 19
Figure 25 TracoPower TML 15512C (other type in figUIE)..........oeeviiiiiiiiieeeiiie e 19
Figure 2-6 Inlet fiter Shaffner FNO26@/06.............cccoiieiiiiecceeee e e e e e s s eeeeeesenensne 20
Figure 27 Inlet filter Shaffner FN926@/06 electrical diagram.............cccvvvveiieiiiccesiiiiiieiiceecee e 21
Figure 228 PCT791 SCheMALtIC OVEIVIEW .....ccviiiiiiiieee ettt e enee e e e 21
Figure 229 PCT791 flash OrgamBtioN............cviieeeeiii i eeee e e e e s ee e e s s e nnnnne 22
Figure 2210 PRET790 frONT PANEL........uiiiiiiiiiiiii ettt et e et e e emme e e e st e e e e e s anne 28
Figure 211 M597- UVR fOr PRETO0.......c.uitiiiiiie ittt ettt e e nabe e e s saeenseeaesnnaee s 29
Figure 212 M576- PCT791 interface for UVR .......co ittt 30
Figure 213 M351- USB RDR.......uuiiiiiiiie ittt iteei ettt ettt ettt e ame et et e e st e e e s sabe e e st b ename e s ambeeeaanbeeeennneas 31
FIQUIE 214 LPTA2. .. ettt ettt rm e et e e s skt e ek b et e e 1h b e e eamee s a b et e e aabe e e e sabe e e e s b ennmeeesnnee s 32
Figure 215 Shurter CD44. 1101151 ......uiii ittt eeee etttk esee e s e e sab e e s snb e e e s sneensneessnnneeen 34
Figure 216 PRE790 SCheMALiC OVEIVIEW..........vuiiieiiie i et cceeiis s s i e e e e e e e ee et mmme et s e e e e e e e e e e eneneaeaeees 35
Figure 217 M5 SChemMatiC OVEIVIEW........cceuiiieiiiie e ceeeicss e e e e e et e ettt s e s e e e e e aeeeesaeeneeaeeeeennes 36
Figure 2218 M597 analog input circuit frequency vs attenuatian............ccooccvveiieeeiieeenriiee e 37
Figure 2219 M576 SChEMALIC OVEIVIEW. ........uveiiiiiii ittt ieeee et e ettt e e et eeer et e e e s s it et e e e s abbb e enereeeeeeeaae 37
FIGUIE 2220 GPSA50 PICTUIE. ..cii ittt ettt ettt e e e e e bbbt e e e e e st bt eeer e e e e e s anbb b e e e e e e e nnnnes 42
Figure 221 M-264 weatherproof GPS board PiCtUIE..........cooiiiiiiiiiiieee e 43
Figure 222 PEBBO frONt VIEW........cceeeiieiiieeeiiiemmee e s e e e e e e e e s eeeee e e e e e e s eeeansnnnnnn s e s smemsnnnneseeaeeneeeeenesss 4D
Figure 223 PowerConnect 2708 frONT VIEW........euuuiiiiiii i s ceeeiiis e e e e e s e s e e e e e e e e e esaennee e A7
Figure 224 CAMAISPIAY COMPULEN........uuuiiii e e e e e e e e e ieeer e e e e e e e ettt seente s e e e e eeeaeeseeesstsaennreeeesssssnnnnns 49
Figure 31 PSR extractOr SOftWare OVEIVIEM............uuuueiiiii i ceceiiisie s e e e e e e e e e et mmmr e e e e s e e e e e e e e eneneeas 50
FIgUre 32 EXIraCtOr SEIVEI OVEIVIEW........uuiiiieiiiiiiteeeeeme e e ettt e e e e sttt e e eamme e e e s bt e e e e e sabbe e e e e semme e e e anereeas 52
Figure 33 PSR eXIracCtor DLL OVEIVIEW........coiiuuiiiiieiiieeeitie et e e s sttt e e ee et e e s st e e e e s s smenesnsbeeas 52
Figure 34 16-bin FFT calculation MeChaniSmL...........ooiiiiiiii i 53
Figure 35 ClUtteFMAP QIMENSIONS. ... .ueiiiiiiiiii ettt e e emee ettt e e e e st bt e e e e smne e s abbbeeeeeeans 55
Figure 3-6 build cluttermap approxXimation ProCeSS.L........cooviiiiiiiiiiiieeeiii e e e e e e e ernr e e e 56
Figure 3-7 buid cluttermap approxXimation PrOCESS.2........cccvvuuuuuuuiiiieeeiniiaae s e e e e e eereeeasseenreeeeesrrn 56
Figure 3-8 Cluttermap adaptation PrOCESS........uuuiiiiiieeeeeieieeei e e e e et s eeeet s e s e e e e e e e eeeeessennnnnreees 57
Figure 39 CFAR AlgOMtNML. ... cue et e e e eee e s s e e e e e e e e e e e e et s smra s e e e e eaeeeeeennnes 58
FIQUre 310 PCT ENQINE OVEIVIEW. ....ciiitiiiiii ettt ieeett et e e e sttt ee e e e it seeaesse e e e e s aebba e e e e e s anbbsenanbseeeeesannnneeeas 58
Figure 311 Reply COMDINET OVEIVIEM. ......ccciiiiiiiiie e iieeiiiie et ettt rne e e e e s sebneeee e e s smnessannneeeed 61
Figure 312 range and iNterrogation SIZES........oouuueiiiiiiiiieeeii ittt e s e e e s e e e e 62
Figure 313 0verload MECNANISINL.........uuiiiiie ittt eeeet et eet et e sttt e e e s sab b eeenbb e e e e e s aneeneeeas 63
Figure 314 PlOt StrEAIMET OVEIIE. ..........uuuuuuiiiee et e eeieaesieeeeeeeeeeeeeatatt s raastsaaa e seeeaeseeesesssrnnnreeeessrennnnns 64
FIQUIE 315 PPl OVEIVIEW. ...t eeees ettt s e e e e e e e e e e e e e e e e tenaeeeeeeeesetrn b s eeeeeanaas 65
Figure 316 Probe StreamMEI OVEIVIEW.......uuuuie i e e e e eeeiieieeee e e eeee ettt e s s s e eeess s s e e e e e e e e e eeeeansensnmmnssssnnnnnnnnd 66
FIgUIe 317 CAM SEIVEE OVEIVIEW......ceiiiieiiiieitiie et eeeeteta e asseeeeeeeatesessss emnteeeessessasan e seaeaeesaaanseaaeaeeeeeeesnnes 67
Figure 318 Extractor Servewindows registry CONTEML.........oiiuiuiiieeiiiieeeiii et 74
Figure 319 Services Management CONSALE..........uuiiiii it e e e 75
Figure 320 Tracker/CombBDiNer SEIVEr OVEIVIEW. .........cuiiiiiiiiiiieareee e s aiiiiee e et eeeeee e e s snbbreeae e s aeeeeeeaas 77
Figure 321 COMDINET OVEIVIEW. ..ottt eeet ettt ettt e e sttt e e e e s aab e ens bt et e e e s s annneeeeeens 78
Figure 3-22 Theoretical prediction for 2.7GHz carrier, Doppler shift 375 Hz, (red dots limited resolution

R Y Ao o AL o 1] g o] ) TP U TP TP TP PPPPTPPTT 79
Figure 3-23 Doppler bin difference vs. radial acceleration (experimental)...........ccccccoiiieeniiiiiininnnnn. 79
Figure 3-24 Doppler bin difference vs. radial acceleration (experimental)...........ccccccoiiieeniiiiiininnn. 80
Figure 3-25 Doppler bin difference vs. radial acceleration (theoretical) delta frequency bin is 46.875. 189
Figure 3-26 Joint likelihood evaluation (when multiple associating hypotheses are present)................ 81
FIQUIE 327 TraCKer OVEIVIEW. .....ciiiiiiiiiiiie ettt eet ettt et e ettt e e s sttt e e s s e e e st e e e e e e s annbeaeeeeeas 82
Figure 328 TracCk StrEAMET OVEIVIEW. ... ....ciiie ittt ettt e e ettt e esme e e ettt e e e e e s snbb e e e e e semme e e e enbreeas 383
FIgure 329 TracKer CAM OVEIVIBM. ........uuuuueeieiieiiieaaaetettesteeeeeettaaaaaaaaeesaaaseeeettaataaaaaaaaaasaasaammtaaaaaaaaaaaaens 84
Figure 3-30 prohibited PSR INItIAte ZONES.......eeiiiiiiiiiiii e 91
Figure 331 Tracker Server WindOWS regiStry CONTBNL..........uuuiiiiiiiiiiaaeiiieiiiie e e e e e e eeeeee e e eeeaeaaaaeeas 92
Figure 332 Serices Management Console 93

8




Primary Extractor System TA10 Technical manual LIST OF FIGURES

Figure 333 Serial input UDR CONfIQUIAtION..........ccoiiiii i eeee e e ee s s e e e e enennne 94
Figure 334 Beauvechain UDR SESSION..........cccciiuuiiiiieees i isssiisiiesreeeeeeesseesssantenssssseeeeeeeeeeaeesenssessreeeeees 95
Figure 335 Beauvechain RASSIECOrAer SEIUD........iiuuuiiiieiiiiit ettt e e 95
FIQUIE 336 EV 760 SESSION....ccciiiutiiiiiietiiitieaettte et e e s aibb et e e s st e eaa st b et e e e e asb b b et e e e s ansmeea st b et e e e e e annbbeeeeeeennnns 96
Figure 337 EVT760 CONVEIT SEUUD. ... .eetieiiitiieeteeiiimeeiaitteeeee s ettt e e s s ameesaassbbe e e e e s asebe et e e s s ammeeaannbeeeeeeaannnes 96
FIQUIE 338 ASTEIIX SESSIONL....uuteieiiee ittt eeet ettt e e e ettt eeat e e e s s bbbt e e e e s aabbb et e eeame e e e s anbbreeeeesannneneeaan 97
T [0 I TS A Ao [T o TR =1 (o o PP 97
FIQUrE 340 DigItal SESSIONL.....uuuuiiiuiiitiiiiiieieieeeeetenteeareeereereeeeeeeeessstsreereeraetaaaaeaessesiaareeaeaeaaeaessessnnsnnnnnnns 98
Figure 41 Interrogation SWeep reCOrd SITUCIUME. .......ceiveeeeeee i i it crnee e e e e e s ennenes 100
L1001 A @7 AN 1Y I o] o) (o o7 | RSP SEESPURRRRRR 101
Figure 51 PSR extractor NEtWOIK tOPOIOGY. ... ..ccuiiurrieieeiiieeeiitie et ettt e e ee et e et e e e s s sieeee e 104

o °

=i intersofifelectianics)




Primary Extractor System TA10 Technical manual LIST OF TABLES

LIST OF TABLES
Table 21 PCT791 SPECITICALIONS. .....ciiiiiiiiiiiie s ieee ettt e e e m e et e e e e nnnneas 16
Table 22 PSR Controlled Timing Unit SPeCIfiCatiONS............ccoiiiiiiiiieeriie e 19
Table 23 TML 15512C SPECIfICALIONS .......cceeeeeiie i i e s ieeee e e e e e e e e s e e s e res s s s s s e eeeeeeeeeensnnsnnnrnnes 20
Table 24 Inlet filter Shaffner FN926@/06 SPECIfiCatiONS.............cccciiuiviiiierer e eeee e 21
Table 25 Flash Memory CEll CONTENL..........uviiiiiiiiic e 23
Table 26 PCT791PRE790 communication iINtErfate...........couiiiiiiiiiieerie ettt 23
TADIE 27 J2L0L TAYOUL ....ceieieieeee ettt ettt e et eeet et e e s et e e s e s bbb e eeeb et e e e e e anb b e e e e e e e nbbeeaareeas 24
TaADIE 28 J2L102 TAYOUL .....cciueeeeieie ettt ettt e ekt teet et e e e s e bbbt e e s e s bbb e eaab et e e e s e nnb et e e e e ansbeenereeas 25
TaADIE 29 J2L03 TAYOUL ...ttt e ettt ettt ettt e e skttt teet et e e e e bbb et e e e e s et b e eeeb et e e e e e nnbbe e e e e e e nnbrennreeas 25
TaADIE 210 J2L04 TAYOUL. ....ceeiiiiiieee et ie ettt ettt e e e e e e et et e e e e e a b e et e e e e s bbb eaanbe et e e e e aanbb et e e e e e ansbsennrees 26
Table 211 PRE790 CONNECION [AYOUL ... ...uvieiieiieiiie e e e ceeetieeee ettt e e e e e e e e s e s s s smmr e e e e e ae e e e e e e e e e s aa s s ssnnneaeeeeaeesenan 26
Table 212 Maintenance USB [y QUL...........cccuuuiiiiiiieeer i eee e s sssesensrersaeaeererrereeeeesenesseseesreeereees 27
Table 213 30MHz in (0dBm) cONNECOr SPECITICAtIONS. ... ..uuiiiiiiiiiiiiiicecetiiiieie e e 27
Table 214 Extra Sync connector SPECIfICAtIONS. ........uuuiiii e ccee e e e e e e e e e eeaaaees 27
Table 215 SSR sync connector SPECIfiCAIONS. ........ciiiiiiriiii e 27
Table 216 PRE790 SPECITICALIONS ... .ciiiiiiiiiiiiee i iicees sttt ree et e st e e e e s rme et e e e e naeees 28
Table 217 M597- UVR fOr PRETO0..... oottt eee e sn e 30
Table 218 M5761 PCT791 interface for UVR SPeCifiCatiQNS...........occuvviiiiiiiieniiiieiee e 31
Table 219 M351- USB RDR SPECIfICALIONS ... ..ottt i i eeiieieeeieteeee et e e e e et eeeee e e e e e e e e e e e e e eennas 31
Table 220 M351- USB RDR serial input/output Specifications..............oevuviiiireeeiiiiiie e eeveeeee e 32
Table 221 LPT42 output voltages SPeCIfiCAtiONS..........cccoiiiiiiiiiieier e erees e e e e 32
Table 222 LPT42 SPECITICALIONS.......uuieiiiii i eeees e e e e e e e e e e e e e et mnmr e e e s re e e e eeas 33
Table 223 Shurter CD44.1101.151 SPECfiCatiQIS . ........vvveiieiiiiiieeeiiee ettt e e 34
Table 224 Shurter CD44.1101.151 iNPREIET ......ccoiiiiiiiiie et e e enns 34
Table 225 USB hub SPECIfiCALIONS........iiuiiiiiiieiiiieeet et e e e e 35
Table 226 PRE796PCT791 communiCation iNtEIfaCe..........uueiiiiiiiiiiiceeeiiiieiieeeeeee e 38
Table 227 PRE790UDR communication INtEIfACE...........oooiiiiiiieeee e e 38
Table 228 PRE790GPS450 communiCation INTEIMTACE. .........uuiiiiiiiiiiii e 38
Table 229 GPS CONNECLON [AYOLLL..........ooeiiiiiii e ee e e e e e e et emer e e e et s e s e e eaeaeanensaeaaeaaeeensssnnnes 39
Table 230 PCT791 CONNECION [AYQUL.......uuuiiiiie e ieees e et et e e e e e e e e e e e eeeae s emneeeesesannnnns 39
Table 231 lvideo conNeCtOSPECfiCAtiONS..........uviiieiiiiiiiiceeeee e A0
Table 232 Qvideo coONNECOr SPECITICALIONS........iiuviiiiie it eeeeed 40
Table 233 Maintenance USB layQUL............cccoiiiiiiieeriieeiiiicee e sineeeseseee e e snenne . 40
Table 234 HDLC Out1/2 cONNECIOr [AYOUL...........ccceiiiiiiiiiiieeree et sivnee e A0
Table 235 EV760 INPUL L/2....cci ettt ettt e st eeete e e e e s ettt e e e e s e st e eanteeeeeseanstbeeaeeeeensreen 41
Table 236 Maintenance USB layOUL..............cooviiiiiiimii e eeeeereeeen e eeee e s snnnnnn e AL
Table 237 GPS450 SPECITICALIONS........ccceiiieieeee et ee e e e e e et et e e e e e e e e e 42
Table 238 TU35D410:031 SPECIfICAtIONS .......ciiiiiiiiiiiie e meme e e e e e e e e e e e aneeeaees 43
Table 239 P450 Weatherproof GPS cONNECIOr [aylQUE............uuviiiiiiiieei e 44
Table 240 PEBBO SPECITICALIONS......ciiiiiiiiiiiie e ieeee ettt e s e e e e bbb e e e e e e anbaeas 46
Table 241 PowerConnect 2708 SPeCIfiCatIQNS .........uuiiiiiiiiiie et e 48
Table 31 PCT TimiNGPrefs INI file VAIUES. ... 60
Table 32 Extractor server UserPrefSExtractor CONtrol SECHON............eeviiiiiiiiiiiiceniiiie e 71
Table 33 Extractor server UserPreisReply Combiner SeCtiQn...............evvviiiiiiiceciiiiiiiiiiceeieeeeee e 72
Table 34 Extractor server UserPrefsPlot Streamer SECHAN............oooiiiieiiieeee e eeee e 72
Table 35 Extractor server UserPrefsProbe Streamer SECHON...........oooiiiiiiiiiieenn e ee s 73
Table 36 Extractor server UserPrefSCAM SErver SECHOM...........covceiciviiiiinees s seeseeeieeeeeeeeeeesssenneenes 73
Table 37 Extractor server USerPrefsSPPI SECHON............ooi i e e e 73
Table 38 Extractor server USerPrefSPCT SECHON..........cicicceiiiiiiiiiieees s s e eeemssereneeeeeeeeeeeeees 73
Table 39 Extractor server UserPrefSEDR_Replay SECHON...........cooiiiiiiiiiiiieen e 74
Table 310 Tracker/combiner server UserPréfsracker control SECHON. ............uuuviiiiiiiiiieeniiiiiiiiiieeeeeeeend 38
Table 311 Tracker/combiner server UserPréfeombiner SECtON............iiiiiiiiiien e 88
Table 312 Tracker/combineserver UserPref Tracker SECHON...........coooiiiiiiiiiiiiice e 91
Table 313 Tracker/combiner server UserPréf3rack streamer SECHOM..........coovvveiiiiiiiiiiicciiiiaeee 91
Table 314 Tracker/combiner server UserPréf3racker CAM SECHON.........cvvvveeeeiiiiiiiiicceeeee e 91
Table 41 Interrogation sweep recordfield deSCHPLION...........oii i e 100
Table 42 EXIractOr COMMIANUS. .. ...uviiiiiiiiieee e e sttt et e e e e e e e st e s e e s e s srmmmr e e e e e e s e et e s s esasnssnseneeseessnnnnnnennrnnes 102
TES-,

=i intersofifelectianics)

10



Primary Extractor System TA10 Technical manual LIST OF TABLES

LI o LR A o =03 (o] <1 V/ =] | N 102
Table 44 TracKer COMMANAS........uuuuiiiiiiie e e ieeer et et et e e s e et eree s e et se b e e s esbaaeessssbmmntan s eesesbaneesesranns 103
TADIE 45 TraCKEr BVENLS. .. coueiiiei ittt e et e et eeeee s e e et e e e et e e st s et mma s esba e saansesbaseesnnannns 103
Table 51 NEtWOIK SOCKETS OVEIVIBW.......u.iiieeiiiie et cee et e et e et e et e e s e e st e ee b e s san s s et s senmeteesansesees 105
_=:§\ 11

N .
Hintersofifelectianics)



Primary Extractor System TA10 Technical manual About this manual

About this manual

The PSR extractor technical manual describestechnical aspects of the primary radar extractor system
designed by Intersoft Electronics. This manual assumes that you are familiar with that material. You
should also be familiar with the operation of your computer, your comp UUT Uz UwOx1 UEUDPOT wUa Ul

Disclaimer Notice

The PSR extractor Software takes advantage of the data processing methods that are believed to be
strict and accurate. This User Manual is believed to be accurate and complete. On no account Intersoft
Electronics will be liable for any direc t, indirect, special, incidental or consequential damage resulting
from any defect or malfunction. Intersoft Electronics NV declines any responsibility for its usage.

Technical support

Should you have any problems with the tool, and/or do not readily find an answer in the present
document or need further assistance please contact us using the following contact address:

Intersoft Electronics
Lammerdries, 27

B-2250 Olen

BELGIUM

Telephone : (+32)14.23.18.11
FAX : (+32)14.23.19.44

We appreciate your feedback and welcome your comments about the tool and this document. You
may want to send your comments and remarks to the following e-mail address:

support@intersoft-electronics.com

Organization of this manual

ThePSR extractor technicatanual is organizkas follows.

e Chapterl, Introduction contains a basic introductiar the primary radar extractor system.

e Chapter, Hardware overviewdescribeshe hardware componera§the primary extractor system

e Chapter3, Software overvieycontains all the details about the software components of the extractor
system.

e Chapterd, Data formatsthis chapter gives a detailed view on the data formats used in the
communication between the different hardware and software components

e Chapters, Network overviewthe network topology is discussed in detail in g@stion

12
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Conventions used in this manual

The following conventions are used in this manual:

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

0
/0 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.

M Warning: This icon to the left of bold italicized text denotes a wangni which alerts
you to the possibility of damage to you or your equipment.
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1. Introduction

ThePrimary RadarExtractor system exists of hardware and software componenkglrel-1a
schematic overview is giveof the hardwareystem setup.

router to
external world

serial E|

outputs
timing IE
signals PCT791 [ -

N —|

19 IE
video ™ PREFAD

SSR sync
EV7E0 @————
(seral)

Figure 1-1 Hardwaresystem overview

In software there are 3 modules: extractor service, combiner/ tracker service and CAM application.
Fordetaik about these modules see chag@@&oftware overview

switch

server

~ UsBzo —

~ uUseil -—

GPS

14

Atersoftelectionics)




Primary Extractor System TA10 Technical manual Hardware overview

2. Hardware overview

In this section you can find all details about the hardware of the primary radar extractor designed by
IntersoftElectronics.

Hardware components:

e PCT791
e PRE790
e GPS&50

e Racksever Dell PE86G= processing computer
e Switch Dell Powerconnect 2708
e Computer Dell Dimension 9208 CAM computer

ﬁf\\ 1o
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2.1 Programmable Controlled Timing Unit (  PCT79))

2.1.1 Task(s)

Generate Timings signals in Master modanmiter Sync,premodulation synanaster
1 sync,SSR sync)

Beamswitching control
STC control
Receives ACP/ ARP from th&ntennaand forwards it to th® RE790

System clock generation.

2.1.2  Specifications

Specifications

Specification \ Value
Dimensions 220 x 103 x 53mm
Input voltage 851 250VAC
Input frequency 47-400Hz
Power consumption Slavei normal: 10.&A
(230VAC supply, no other Slavei generator: 11 8A
connection¥ Masteri normal: 11.&A
Masteri generator: 129A
Fuse(s) 1.5A Slow

Table2-1 PCT 791specifications

2.1.3  Device depiction
The front pane|Figure2-1] is divided inthreesections:
Status
Tx On=This LED will light up when the timing generation is active.
NoClock= This LED wi |l l' i ght u preserit.en t her ebds noc
Operationak lights up when th®CT791unit is in operational mod®perational
mode means that therebés no flash programmin
selected.
ARP = lights up by an antennidorth crossing
Fx ind.= not used for the momemdlways on

Power= power indicator

Settings

16
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Normal/ Generatarthis switch must be in normal settings for standard operation. If
it 6s s wgehecaboefdnctiom the unit will output ACP, ARP,¥81z and 625
KHz (Radar simulation). This mode can be usedest anothePCT791unit.

Slave/ Masterlf slave mode is selected, the unit will slave to the active system
(TPL800 in the TA10 case). In master mode, the unit geherateghe radar sync
signals, STC and beam switching.

Other

30MHz in (0dBm)= can beused as external clock source input.

SSR sync out (TTL¥ SSR sync output

J2101= interconnection panel connector

J2102= interconnection panel connector

J2103= interconnection panel connector

J2104= interconnection panel connector

Figure2-1 PCT791 front panel

On the left panel you can find the power input. The input power can vary between:
85-250VAC/ 47-400Hz[see alsdrable2-1].

17
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Figure2-2 PCT791 left panel

On the right panel you can find following connections:

Extrasync output [SMAF this output can be used as a pretrigger. This signal has an
offset of-401 sec duration 1 sec

PRE790connector [HDMI]= used to connect the PCT791 with the PRE790

Maintenance USB [USB type B} this connector is used to update the PLD firmware.
In normal operatiorhis isnot used.

Figure2-3 PCT791 right panel

2.1.4  Main components
M575- PSR contred Timing Unit

Power supplylracopower TML 15512C

Inlet filter ShaffnerFN 92602/ 06

ﬂ\ 18
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2.1.4.1 M575 d PSRControlled Timing Unit

IE reference = M575 (16756)

::::ﬁitﬁﬁﬁﬁﬁﬁﬁ@r L bl

.
ut A

Figure2-4 M575- PSRControlled Timing Unit

Specifications

Specification \ Value
Input voltage +5V
Input current power
Slavei normal 524mA/ 2.62W
Slavei generator 635mA/ 3.175W
Masteri normal 625mA/ 3.125W
Masteri generator 734mA |/ 3.67W
Operational temperature 0°C-60°C
limits
Storage temperature limits -65°C to 150°C

Table2-2 PSRControlled Timing Unit specifications

2.1.4.2 Power source TracoPower TML 15512C

IE reference = 6600004

Figure 2-5 TracoPower TML 15512C (other type in figure)

1
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Specifications
Specification \ Value
Input voltage range 857 264VAC
Input frequency 4771 440 Hz
Input current, no load 18mA / 25mA typ
Input aurrent, full load 280mA / 165mA typ.
External fuse 1.5A slow blow type
Temperature ranges
Operating 25ACé+71AC
Power derating above 50°C 3.75%/°C
storage -40ACé€85
Temperature coefficient 0.02% / °C
Efficiency 727 80%
Humidity (non condensing) 95% rel max
Switching frequency 100KHz typ (PWM)
Isolation voltage (in/ out) 3000VAC
MTBF (MIL HDBK 217E) > 660000h @ 25°C
EMI/ RFI conducted EN 55022, class B, FCC part 15, level f
EMC compliance
Electrostatic discharge ESD IEC/ EN 610004-2 4kV/ 8kV
RF field susceptibility IEC/ EN 6100&4-3 3V/ m
Electrical fast transients / bursts on IEC/ EN 610004-4 1kV
mainsline
Safety standards UL 1950, IEC 60950, EN 60950
Safety approval cUL/ UL File E188913
Case material Plastic resin + Fiberglasddimmability
to UL 94V0)
Table2-3 TML 15512C specifications

Inlet filter Shaffner FN9260-2/06

2.1.4.3
IE reference = €11000060

Approvals

HNE O

Figure 2-6 Inlet filter ShaffnerFN9260-2/06
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Specifications

Specification Value
Maximum operating voltage 250VAC
Operating frequency DC to 400Hz
High potential test voltage
PN->E 2000 VAC
P->N 1700 VDC
Capacitance Cx 100nF
Capacitance Cy 2.2nF
Maximum leakagé A/ phase 190
Resistance R 1 MQ

Table2-4 Inlet filter Shaffner FN 926€2/06 specifications

Fi 9260 (B-types without Cy capacitors)
Cx. R 2xL 21,:}.

o

N o———

=

il (& ]
= E 5
— ur|
P o—— I -—T—o 2
| IS—
Figure 2-7 Inlet filter Shaffner FN 926€2/06 electrical diagram
Legend
‘ [FEET o] LMz552HVT-3.3 | F33Y : [connecte ]
+54 Flash memory | |Flash memory |
M2 040 M2W 0408 | |
data {16bit) b
=5TC + BS =
N § [ ¥ Becper
RS422 Drivers = = 7HACTOS P
DS26LE31 a
5
L
R3422 Receivers ke ITAG USE
AMZELEIZ
address {Bhit) Cr7Ceg013A
data (16bit) usB
buff ispkPLD i ol
uffer isp 24MH;
| i Sjie T4ACTOR LCS512MY Fx2 =
: I , Tu/Rx
| SEReme || 7§:g%a| ¥
. ] ["Opamp | - RS232 Transceiver
| eetim | | apge1l | -— - MAXIZ32
trigger
wral ACP
* ek 60MHz ARP PRE
M3 ACP 1 clack
STC latch HRP T PLD Rix/Tx
/1 15MHz o T LEDS | LYDS Transceiver
BS_latch 600KHz SMNESLYDMOSLP W
Radar_PEMR Radar_MS
Radar_PEFR Radar_Ps
Radar_LS Radar_LS
Radar_M= Radar_BCho
Radar_PS

Figure2-8 PCT791 schematic overview

Figure2-8 gives a schematic overview of tleCT791 unit. The system is builp
around anspXPLD (In System Programmable eXpandBdogammable Logic

= 21
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Device)running on a 60MHz crystal oscillater50ppm (CFPS'3B). This device is in
system programmable via the USB controller. This allows an easy way to upgrade the
PLD firmware via the maintenance USB connection.

ThePCT791system is als provided with flash memory (512Kx16). This memory is
used to store the STC and beam switchpn{sedrigure2-9 PCT791flash
organization. Programming of the flash content can be done via the maintenance

USB connection or via th PRE90USB connection.

Flash address

&
0x01HF 005K 005k
o]
n
9
™~
E D000 ] Kpgn D01
==
v
g
g L []u ]l e <) 2 1) D004 1)
3. 2us
D001 AN Hpeg D01
L Gus
1 []u]i ] e f0 2 1) =004 1]
L Jus ACP— A a 5

1N

FFH

7]

E0]

7]

E0]

1N

=

1EE

E0]

4095

Figure2-9 PCT 791flash organization

Az({1024 cells)

Flash address is calculated based on the following formula:

Flash_Address fAzimuth counter/ 4)*0x200 Min(RangeCounter(625kHz);0x1FF)]

The siz of one cell is 0.13Nm x 0.352°

Y

Hintersofifelectianics)
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Data content of a memory cell:

Bit Function Bit Function
b0 STC CH1 b8 STC CB4
bl STC CH2 b9 STC CB5
b2 STC CH3 b10 Beam Switch
(O=high;
1=lowbeam)
b3 STC CH4 b1l -
b4 STC CH5 b12 -
b5 STC CB1 b13 -
b6 STC CB2 b14 -
b7 STC CB3 b15 -

Table2-5 Flash memory cell content

The value of STC is calculated at the following manner:

High beam: STC attenuation=min[value(bd0) x 1.5d B; 40d B] [d B]

Low beam: STC attenuation=min[vale(b9b5) x 1.5d B; 40d B] [d B]

For communication with the PRRBOthere are some communication lines foreseen.
The following table gives an overview of these signals.

Name Function Interface type Direction
Trigger +/- Range 0 trigger LVDS PCT791-> PRE/90
Radar Clock +f | System sample LVDS PCT791-> PREZ90
clock
ACP Azimuth RS232 PCT791-> PREZ90
Change Pulse
ARP Azimuth Reset RS232 PCT791-> PRE790
Pulse
Fx_Tx USB processor RS232 PCT791-> PRE/90
serial
communication
port
Fx_Rx USB processor RS232 PRE/90-> PCT791
serial
communication
port
PLD_Tx +/- PLD serial LVDS PCT791-> PRE/90
communication
port
PLD_Rx +/- PLD serial LVDS PRE790-> PCT791
communication
port

ThePCT791unit can generate timing signals for the Thom3d®-10 radar. These

Table2-6 PCT791-PRE790communication iterface

signals are available on four58in flatcable connectors who can mate diyeo the
TA-10 interconnection panel. The signals are made RS422 compatible by using
26LS31drivers and 26LS32 receivers.

For

status i

ndicat.

on

explained in sectio2.1.3Device depiction

t her e

ar e

The systen clock can be chosen out of three sources:

S

X

.
et dadueniss
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External 15MHz clock on flatableconnectorgsee2.1.6Connectos)

External 30MHz clock connected on tlrent pane] 0dBmat 5@2. Buffered by an
AD8611 opamp.

Internal generated 15MHz clock (based on the 60MHz PLD clock)

2.1.6 Connector s

2161 J2101
Connector type = 50 wire (2x25) right male flatcable connector with fasteners.
Pin number signal direction
Work mode

Master

9 Limiter sync +

10 Limiter sync- I I © ©

23 AZ|_muth + | | | o

24 Azimuth -

25 North signal + | | | o

26 North signal

39 STC CH clock + | | o o

40 STC CH clock-

41 STC CH1 +

42 STC CH1- I I © ©

43 STC CH2 +

44 STC CH2- I I © ©

45 STC CH3 +

46 STC CH3- I I © ©

47 STC CH4 +

48 STC CH4- I I © ©

Table2-7 J2101 layout

;
et dadueniss
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2.1.6.2 J2102
Connector type = 50 wire (2x25) right male flatcable connector with fasteners
Pin number signal direction
Work mode
Slave | Master
G
3 Master 1 sync (SP) + | | 0 o
4 Master 1 sync (SP)
5 Premodulator sync + | | o 0
6 Premodulator syne
19 PEMR +
20 PEMR- ! ! © ©
21 PEFR+
22 PEFR- ! ! © ©
24 15MHz clock+ | | | o
25 15MHz clock-
27 625KHz clock+ | | | o
28 625KHz clock-
30 Beam comb bl_t G | | o 0
31 Beam comb bit 0
Table2-8 J21@ layout
2.1.6.3 J2103
Connector type = 50 wir@x25) right male flatcable connector with fasteners.
Pin number signal direction
Work mode
Slave Master
\ €
43 STC CH5 +
44 STC CH5- ! ! © ©
Table2-9 J21( layout
FE-

iptersef

eleGlioniGS)
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2.1.6.4 J2104

Connector type 50 wire (2x25) right male flatcable connector with fasteners.

Pin number signal direction
Work mode
Slave Master
G
9 STC CBclock +
10 STC CB clock- ! ! © ©
11 STC CB1 +
12 STC CB1- ! ! © ©
13 STC CB2 +
14 STC CB2- ! ! © ©
15 STC CB3 +
16 STC CB3- ! ! © ©
17 STC CB4 +
18 STC CB4- ! ! © ©
19 STC CB5 +
20 STC CB5- ! ! © ©
Table2-10J2104 layout
2.1.6.5 PRE790connector
Connector type = HDMI right angle flangepyg (Molex500254193)1
Pin number Signal Direction
1 Trigger + PCT791-> PRE790
2 GND
3 Trigger - PCT791-> PRE790
4 PLD_Rx_0+ PRE790-> PCT791
5 GND
6 PLD_Rx_0O PRE790-> PCT791
7 PLD_Tx_ 0+ PCT791-> PRE790
8 GND
9 PLD_Tx O PCT791-> PRE790
10 Radar_Clock+ PCT791-> PRE790
11 GND
12 Radar_Clock PCT791-> PRE790
13 [ Fx_Tx_1 PCT791-> PRE790
14 / Fx_Rx_1 PRE790-> PCT791
15 /| ACP PCT791-> PRE790
16 / ARP PCT791-> PRE790
17 GND
18 +5Vin PRE790-> PCT791
(optional)
19 +5Vin PRE790-> PCT791
(optional)

M devices.

Table2-11 PRE790connectodayout

This connector is not compatible with connectors foundH&@MI multimedia

.
et dadueniss
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Maintenance USB connector

2.1.6.6
Connector type = USBtype B
Pin name Description
Shield Connected via 1M and 100nF to Gnd
Gnd Gnd
D+ USB data +
D- USB data-
Vce Not connected, self powered device
Table2-12 Maintenance USBayout
2.1.6.7 30MHZin (0dBm) connect or
Connector type BNC-50
Specifications
Specification Value
Input impedance 50Q
Minimum input level -15dBm
Recommended input level 0dBm
Maximum input level 15dBm
30MHz

Input frequency
Table2-1330MHz in (0dBm) conneat specifications

2.1.6.8 Extra Sync connector
Connector type = SMA
Specifications

Specification

standard
Table2-14 Extra Sync connector specifications

TTL

2.1.6.9 SSRsync connector
Connector type = BN&O
Specifications

TTL

Specification

standard
Table2-15 SSR sync connector specifications

= [
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2.2 Primary Radar Extractor ( PRE790

2.2.1 Task(s)
Sampling IQvideo signas from the radar receiver

Control (parameter write, fih programmingand interface th®CT791unit
GPS interfacing

Serial inr and output

2.2.2  Specifications

Specifications
Specification \

Value
Dimensions

45 x 395 x 88mn(mounting
brackets excluded)

Input voltage

85- 250VAC / 120i 200VDC
Input frequency 447 440Hz
Power consumption 20.35W

(230VAC, no other connections)
Fuses
Operational temperature limits
Storage temperature limits
Humidity

1.6A slow (5x20mm)
OACé+40AC
30ACé+50AC
10%...80% (norcondensing)
Table2-16 PRE790 specifications

2.2.3  Device depiction

On the front panel there ispower LED

Primary Radar Extractor =

PRE790

Figure2-10 PRE790 front panel
On the back panel you can findree sections:

Power: input power connector, IEC étl

L] Extractor connections

o GPSthis connector is used to connect an Intersoft Weatherproof GPS

P-450. This connector type is the same as a network connector type
(RJ45), but is not compatible.

I
I{'ﬂ/L
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o PCT791connectorused to connect a PC91lunit
o Video I/ Q:input for the radar receiver | and Q video.

o Extractor USBUSB2.0 connection to thgrocessing computer
(running the extraction service)

e DHM connections
o HDLC out 1/ 2 serial output of DHM data
o EV760 Input 1/ 2serial input of the EV760 output

o Datahandler USBUSBL1.1 connection to thgrocessing computer
(running aDHM service)

2.2.4  Main components
M597-UVR for PRE790
M351i USB RDR(2x)
M576-PCT79linterface for UVR
Power source BT42
Inletfilter Shurter CD44.1101.151

USB hub

2.24.1 M597 8 UVR for PRE®0

IE reference = MS7

Figure2-11M597- UVR for PRE790

oy _®
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This module receives the video inputs | and Q. These signals are sampled by an AD
converter and preprocessed by a DSP (Digital Signal Processor). The result is
streamedo theprocessing computerver USB2.0.
Other tasks performed by this module are:

e Communication with the PC7B1unit

e GPS messages processing to Time stamp information

e ACP/ ARP/ PP&Triggersignals generation for the UDR modules

The UVR module is connected an extension board (s@e2.4.2M5761 PCT791
interface for UVRf or per forming itds tasks

Specifications

Specification \ Value

Operational temperature limits 0 A C é€0rC
Storage temperature limits -30°Cé +50°C
Humidity 10%...80% (norcondensing)
power SeeTable2-18

Table2-17M597- UVR for PRE790

2.2.42 M576 d PCT791linterface for UVR

IE reference = M576

===
3] Intersqr,

Cie
i PCageT i Omes g

Figure2-12M576- PCT 791interface for UVR

The module is used as an extension of the UVR moduleZ2:41M5977 UVR for
PRE™®0]

Tasks performed by this module are:
e Power poviding of the UVR module

e Interface the UVR module with thRCT791unit (level translation, connector
support, é)

e Interface for the GP&Omodule fee2.3GPS45(

e Passonthe ACP, ARPPS and Trigger signals to M3flee2.2.4.3M3517
USB RDR

\\ 30
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Specifications

Specification \ Value
Input voltages +12V; +5V;-12V(optional)
Input current/ power
+12V 243mA | 2.62W
+5V 38.1mA / 0.19W
-12v 20.8mA / 0.25W
Operational temperature limits 0°Cé +40°C
Storage temperature limits -30°C...+50°C
Humidity 10%...80% (norcondensing)

Table2-18 M5761 PCT 791linterface for UV R specifications

The specifications iMable2-18are measured with and UVR boacdnnected;
furtherno other connections.

2.2.4.3 M351 6 USB RDR

IE reference = M351

Intersoft Electronics NV
PCBO0207.02

-—f;

-
-
=1
=1
b=
-
=,

o

tfyeer

g

Figure2-13M351- USB RDR

The PRE790 system is provided twice with this module. The function of this module
is to handle serial communications. It can provide serial input and serial output as
well. The functions are fully controllable in the DHM service softwpsee3.3DHM

Servicq.
Specifications
Specification Value
Operational temperature limits 0°Cé +40°C
Storage temperature limits -30°C é +50°C
Humidity 10%...80% (non
condensing)
Max. operating altitde 3080m
Power supply +12vDC
Input current/ power 93mA@+12vDC/ 1.1W
(no other connections than power
supply)

Table2-19M 351- USB RDR specifications
31
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Specification
RS232C Receivers

Serial inputs/ outputs specifications

3kQ min, 5kQ typ, 7kQ max

1.2V typ, 0.8 min.
1.7V typ, 3.0 max.

Input resistance

Low (logic zero) threshold
High (logic one) threshold
RS232C Drivers
High level output +5V min, +15Vmax
Low level output -15V min,-5V max
Short circuit current +-100mA
Power off impedance 30002
Slew rate R=3K, C =50pF 30V/1s
RS 422 Receivers
Input resistance 4kQ min
Low (logic zero) threshold -6.0V min,-0.3V max
High (logic one) threshold 0.3V min, 6.0V max
Common mode range -7.0V min, +7.0V max.
RS 422 Drivers
Differential output +2.0V min
Short circuit current +150mA
Transistion time 40 ns max. (10990%)
Table2-20M351- USB RDR serial input/output specifications

Power source LPT42

2.2.4.4
IE reference = €66000034

Figure2-14LPT42

This module provides the necessary voltages for the system.
Output voltages
Output Maximum load | Peak load 1 Regulation 2 Ripple P/ P
voltage (convection (PARD)3
cooling)
+5V 4A 7A +-2% 50mV
+12V 2A 4A +-5% 120mV
-12v 0.5A 1A +-5% 120mV
Talde 2-21 LPT42 output voltages specifications

%\
| PN
= — frlrsEit
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Specifications

Specification \ Value
Input range 85-265VAC
120-300vDC
Frequency 47-440Hz
Inrush current <18A peak @ 115VAC;

<36A peak @230VAC,
Cold start @ 25°C

Input current 1A max. (RMS) @ 115VAC
Efficiency 70% typical at full load
EMI filter FCC Class B conducted

CISPR 22 Class B conducted
EN55022 Class B conducted
VDE 0878 PT3 Class B conducted
Safety ground leakage current| <0.5mA @50/ 60Hz, 264VAC input

Maximum output power 40W for convection
Adjustment range -5, +10% minimum
Cross regulation +-2% on output 1; 4% on outputs
2,3
Hold-up time 20ms @40W load, 115VAC noming
line
Overload protection Short circuit protection on all

outputs. Case overdm protected @
110145% above peak rating

Operating temperature 0° to 50°C ambient; derate each
output at 2.5% per degree from 5(
to 70°C
Electromagnetic susceptibility IEC 801,-2,-3,-4,-5, -6, Level 3
Humidity Operating; norcondensing 5%5%
Vibration Three orthogonal axes, sweep at

oct/ min, 5min. dwell at four major
resonances 0.75G peak 5Hz to
500Hz, operational

Storage temperature -40° to +85°C
MTBF demonstrated >550 000hat full load and 25°C
ambient condition
Safety VDE 0805/ EN60950 (IEG50)
UL1950

CSA 22.2234 Level 3
NEMKO EN 60950/ EMKOTUE
(74-sec) 203
CB certificate and report

CE Mark (LVD)

Table2-22 L PT42 specifications

33
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2.2.4.5 Inlet filter Shurter CD44.1101.151

L
.

IE reference = €58000038

W

Figure2-15Shurter CD44.1101.151

Specifications
Specification

Value
Maximum input voltage 250VAC/ 275VDC
Maximum input current 6A

Allowable operation temp.

-25°C to +85°C
> 1.7kVDC beween L-N
> 2.7kVDC between L/ NPE
Test voltage (2sec)
< 0.5mA (250V / 60H2Zz)
25/ 085/ 21 acc. to, IEC 60068
From front side IP40 acc. to, IEC
60529
Suitable for appliances with
protection class 1 acc. to IEC6114
Thermoplastic, black, UL 940
C14 acc. to IEC/ EN 60320,
UL498, CSA C22.2 no. 42 (for cold
condition) pintemperature 70°C,
10A, Protection class 1

Dielectric Strength

Leakage Current
Climatic category
Degree of protection

Protection class

Material: housing
Appliancelnlet / -Outlet

Line Switch Rocker switch Zole, non
illuminated, acc. to IEC 61058
MTBF > 1,200,000h acc. to MHHB-217 F
L 2 x 0.8mH
Cx 68nF
Cy 2.2nF

Table2-23 Shurter CD44.1101.151 specifications

34
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2.24.6 USB hub

IE reference =C-21000451

USBpowered device

Specifications

Specification Value
Chipset Genesys GL805A
Standards USB specification 2.0
USB specification 1.1
USB specification 1.0
OHCI (Open HosController
Interface)
EHCI (Enhanced Host
Controller Interface)
ports 2 downstream |\
receptacles
Wiring Topology Tiered star
Operation Temperature 0°C to 40°C
5% to 95%, norcondensing

Humidity
Compliances CE
FCC class B
VCCI
UL
Hub is USB powered,
connected devices are self
powered

Power

Table2-25USB hub specifications

Functional description

Legend
power Powersource | e -1zvhc
B5-264VAC (47-440HzZ) LPR2 | +12vDe
120-300WDC SV, 4120, -12Y
----- +5UDC
—  UsB

ARF
ACP
RS
Trigger

UsE

g HLIE
PCTr;I;E:IeurIF:CE UWR module ¥ 3 A h J
[PCROGOT xx] [PCBO31Y xx]

UDR1 UDR2
3 3 [PCBOZO7 xx] [PCBOZ07 5]
L ] L ] b L b ¢ t ¢ ¢
GFS PCT USB 2.0 19 vid USB 1.1 SP1 sp2 SP3 5P
or higher

Figure2-16 PRE790 schematic overview

The PRE79Bystem is a combination of some main components. We can distinct three
main parts: video processing, serial port handling and power.

The video processing part is dedicated to the UWedule [se€.2.4.1M5971 UVR

for PRE®0]. The schematiof this module is displayed iRigure2-17.
35
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Legend

e
DsP

e [esromla (|

component

DsP
BF532

SDRAM

16Mxi6
- Eeprom

T f address {19hit)

data (16hit) LSE LEDZ

JTAG Cr7oE80134

Atal
Fxz 24MHz

To/Rx

PRI
{16bit)
+ CLK

Analog_CcH1 BFF — — RE232 Transceiver|
MAXIZ3Z

IspEPLD

ADC
LCS512MY LMZE92HYT-3.3

AD9Z3E-40
Fx2

— LED1
Analog_CH2 - Ta/Rx _.I—‘
+12v H-3.3W

JTAG
FLD

2x12bhit:

96p UVR connectar

Figure2-17 M597 schematic overview

The clock sources for th&ystem are generated by the USB processor (CY7C68013A),

further called FX2The Fx2 itself is clocked by a 24MHz TCXGQppm, 2ppm/ year,

2ppm 0°C-> 50°C). The DSP starts from this 24MHz to generate its core clock of

384MHz by using a PLL. The DSP outpuasl28WHz clockt hat 6s used by the
and the SDRAM devices.

The JTAG bus of the DSP is on a connector for emulation and in system debugging.
The DSP EEPROM, which contains the program, can be reprogrammed by the FX2 so
that the DSP firmware can be upeédtvia the USB connection. The JTAG connections

of the PLD are available on a connector, but are also connected to FX2 I/ O lines so
that the PLD can be reprogrammed in system via the USB connedifom FX2 can
reprogram its own EEPROM, this results ic@nplete updateable system via the

USB connection.

The | and Q video signals of the radar receiver are connected to the Analog_CH1 and
Analog_CH2 input. These inputs are terminated witR;3he input range goes from

-2V till +2V. After the input the sigals arelow passdfiltered, the 3dB point of this

filter is at IMHz. Figure2-18shows the frequency vattenuation graph.

106 -

105 -

104 -

103 -

102 -

Amplitude [dE]

101-

100-

99 _I 1 | 1 1 1 | 1 1 1 1 | 1 1 1 |
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frequency [kHz]
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powWer
+5W, +12W, 12w Y

Figure2-18 M597 analog input circuit frequency vs aitetion

The analog signal will next be digitized with 12bit resoluti@®MHz sample rate.
This digital version of the signal is given to the DSP for further preprocessing.

The DSP preprocessing will take four consecutive samples and makes an avesage; th
resolution is increased to 14bit, the sample rate decrease8t®Hz. The

resulting video signals are aligned with the trigger signal (range zarexime

stanped, ACP and ARP informatiois addedandthensend to heprocessing
computerover USB where they will be further processesep3.1.2PSR extractor

DLL]

Besides video processing the UVR will also handle the communication with the
PCT791unit, GPY50module and UDR modules. Therefore tH¥R needs an
extension module M576. A schematic overview of this module can be sdégune

2-19.

Legend

cormponent

: oo ]

MicroProcessor
MEP430F1L232

#tal
4MHz

+3.3W

trigger
ACP
ARP
clock

ACP
ARP RE232 Transcelver

MARIZ3Z

GRS

PLD R/ T

dit .
trigger
clock

v R

up PLD Rx/TH

Tu/Rx LVDS Transceiver

SNESLVDMOS1PW

Buffer

TA4ACTS4L

96p UNMR connedor |

* ok

BCP GPS Tw/Rx
ARP PPS
Trigger

PPS

Figure2-19M576 schematic overview

Main components of this extension boare ével converters, to adapt signal levels.

Thereds also a microprocessor onboard that
systemvoltagesand todo some extra 1O for future requestsmodifications
The communications lines towards tRET791unit are dsplayed inTable2-26
Name Function Interface type Direction
Trigger +/- Range 0 trigger LVDS PCT791-> M576
Radar Clock ++ | System sample LVDS PCT791-> M576
clock
ACP Azimuth RS232 PCT791-> M576
Change Pulses
ARP Azimuth Reset RS232 PCT791-> M576
Pulse
Fx_Tx USB processor RS232 M576-> PCT791
serial
37
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communication
port
Fx_Rx USB processor RS232 PCT791-> M576
serial
communication
port
UVR_Tx +/- PLD serial LVDS M576-> PCT791
communication
port
UVR_RX +/- PLD serial LVDS PCT791-> M576
communication
port

Table2-26 PRE790PCT 791communication interface

The trigger signal comes from tHRCT791unit, and is used as range zero mark to
align the video withTheradar transmittr is firedat the rising edge of this signal

The radar clock signal comes from tRE€T791unit; it is usedto generate the analog
digital conversion clock. The frequency of this clock is 30MHz, the ADC clock is 30/ 4
= 7.5MHz.ACP and ARP signals are amtea information signals. This information is
added to the video signals and forwarded to the UDR modiilesFx_Tx and

Fx_Rx signhals are used by the serial port communication between the two FX2
processors (one on the UVR, the other onRIGT79). This rial port is used to

read/ write parameters and to update the flash content #@I&91unit. UVR_Tx
andUVR_Rx | ines are reserved for a communicat.i
system (UVR and®CT79). For the moment these lines are not used.

Table2-27shows an overview of the signals going to the UDR modules. An
explanation of the meaning of these signalalieadygiven.This info is needed in
the UDR modules to synchronize serial data with the vidata.

Name Function Interface type Direction
Trigger Range 0 trigger TTL M576-> UDR
PPS GPS pulse per TTL M576-> UDR
second
ACP Azimuth TTL M576-> UDR
Change Pulses
ARP Azimuth Reset TTL M576-> UDR
Pulse

Table2-27 PRE790UDR communication interface

The signals used between the @B@module and the UVR are shown Trable2-28.

Name Function Interface type Direction

GPS_RxD Serial communication RS232 GPS150-> M576
port

GPS_TxD Serial communicabn RS232 M576-> GPS3150
port

GPS_Power Power +12V M576-> GPSI50

PPS Pulse Per Second TTL GPS3150-> M576

GPS_Detect GPS connected Pull-up input | GP150-> M576

detection

Table2-28 PRE7/90-GP350communicabn interface

For configuration ando get informatiorthere is a serial communication port

between both (GPS_RxD and GPS_TxD). The GPS connector is the same type used in
computer networks. Therefore ités not safe t
are sure that there is a GPS connected. The GPS_Power line is switched on when the

f_g\/\ 38
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GPS_Detect line is pulled to GND. This will be when a GPS is connected, but not
when by accident a network connector is plugged in. The PPSline gives every

second a pulsehe rising edge is aligned perfectly with thee ¢ o trachgition.

2.2.6 Connectors

2.2.6.1 GPS connector

Connector type ¥nshielded RJI45 PCB Socket 90% Low Profile (Stewar6&BNF)

Pin number Signal Direction

1 GPS_RxD GPS-> M576
2 GND -

3 GPS_TxD M576-> GPS
4 GPS_Power M576-> GPS
5 PPS GPS-> M576
6 GPS_Detect GPS-> M576
7 - -

8 GPS_Power M576-> GPS

Table2-29 GPS connector layout

2.2.6.2 PCT791 connector

Connector type = HDMI right angle flange type (Molgd(254193)

Pin number Signal Direction

1 Trigger + PCT791-> M576
2 GND -

3 Trigger - PCT791-> M576
4 UVR_Tx_0+ M576->PCT791
5 GND -

6 UVR_Tx_0O M576->PCT791
7 UVR_Rx_0+ PCT791-> M576
8 GND -

9 UVR_Rx_0 PCT791-> M576
10 Radar_Clock+ | PCT791-> M576
11 GND -

12 Radar_Clock | PCT791-> M576
13 Fx_Rx PCT791-> M576
14 Fx_Tx M576->PCT791
15 /| ACP PCT791-> M576
16 /| ARP PCT791-> M576
17 GND -

18 +5V M576->PCT791
19 +5V M576-> PCT791

Table2-30 PCT791connector layout

M devices.

This connector is not compatible with connectors foundH@MI multimedia

=
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2.2.6.3 | and Q connector

Connector type BNC straight bulkhead jack

Specifications

Specification | Value
Input impedance 500

Input range -2V till +2v
Input BW (-3dB) 0-11IMHz

Table2-31 |-videoconnector specifications

Connector type BNC straight bulkhead jack

Specifications

Specification | Value
Input impedance 500

Input range -2V till +2V
Input BW (-3dB) 0-11MHz

Table2-32 Q-videoconnector specifications

2.2.6.4 Extractor USB

Connector type = USBtype B

Pin name Description
Shield Connected via 1M and 100nF to Gnd
Gnd Connected via 10uH ténd
D+ USB data +
D- USB data-
Vce Connected via 10uH te5V

Table2-33 Maintenance USBayout

2.2.6.5 HDLC OUT1/2

Connector type = SUB 15p female right angled

DB15 RS422 RS232 Direction RJ45
Pin number Pin number

3 - - - -
4 RxD- RxD- In 1
5 +10V +10V Out 4
6 RxC- RxC- In 8
7 [ Tx¢ | Txc [ out [ 5 |
9 TxD+ Out -
10 - - - -
11 RxD+ In -
12 -10v -10v Out 6
13 RxC+ In -
14 TrxC+ Out -
15 +5V +5V Out 7

Table2-34HDLC Outl/2 connector layout

oy _w
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2.2.6.6

EV760 Input 1/2

Connector type = SUB 15p female right angled

Pin number

RS422

RS232

Direction

RJ45

Pin number

14 TrxC+ Out -

15 +5V +5V Out 7
Table2-35EV 760 Input 1/2

2.2.6.7 Datahandler USB

Connectorype = USBtype B

Pin name Description
Shield Connected via 1M and 100nF to Gnd
Gnd Gnd
D+ USB data +
D- USB data
Vce Not connected, self powered device

Table2-36 Maintenance USHayout

K-
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2.3 GPS450

2.3.1 Task(s)

Provide UTC sync timestamp to the extractor system

2.3.2  Specifications

Specifications

Specification \ Value
Dimensions 122 x 122 x 50mm
Input voltage +7 é b8V
Power consumption 0.75W
Fuses -
chipset Rockwell Jupiter 2
Protocol Binary
Operating tempmature -40°C to +85°C

Table2-37 GPHA50specifications

2.3.3  Device depiction

Figure2-20 GPS450 picture

2.3.4  Main components
M-264 Weatherproof GPS board

Jupiter 12 GB Receiver TU39410-031

2.3.4.1 M-264 weatherproof GPS board

IE reference = M264

_w
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Intersoft Electronics
BCBOO12. 01

Figure2-21 M-264weatherproof GPS board picture
Specifications se@able2-37 GPI50specifications

2.3.4.2 Jupiter 12 GPS Receiver TU35-D410-031

IE reference C-13000171

Specifications

Specification Value
Receiver architecture 12-channel, L1 1575.42 MHz
C/ A code (1.023MHz chip rate)
Codeplus-carrier tracking
Time accuracy Better than 100ns (absolute), 40nsi@ma)
Acquisition/ reacquisition Hot start: 18 sec (valid almanac, time, positio
performance and ephemeris)
Warm start: 48 sec (valid almanac, time and
position)
Cold start: 120 sec (no information)
Operating temperature -40°C to +85°C
Humidity Up to95% (noncondensing)
altitude -305m to 12190m

Table2-38 TU35D410-031 specifications

2.3.5  Functional description

This device consists of a GPS module, some electronics for level conversions,
buffering and powemanagement.

The power is external supplied and converted to +5VDi2 GPS module has a
serial port for reading status information and to setup the GPS module. These serial
ports are converted to RS232 standard.

The PPS output of the GPS module is brdf to drive an external load.

Il
L
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2.3.6  Connector(s)

Connector type = Twisted pair CATgpe cable, 10m length

Pin number Signal Direction
1 ouT GPS->
2 GND -
3 IN -> GPS
4 +12V -> GPS
5 PPS GPS->
6 GND GPS->
7 - -
8 - -

Table2-39 P450 W eatherprodsPS connector layout

44
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2.4 Rackserver Dell PE860
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2.4.1  Task(s)
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e000000RRRRS

Figure 2-22 PE860 front view

Execution of the Extractor service, Combiner/ Tracker service

Data distribution using the DHM service

2.4.2  Specifications

Processor DualCore Intel®@Xeon®3060, 2.40GH z,
1066MHz front side bus, 4MB cache
Chipset Intel 3000
RAM 2GByte 667MHz Dual Rank ECC Memory
(2x1GByte)
Operating system Windows XP professional
Hard Drive 160Gbyte SATA (7200rp
Drive Bay 8x IDE DVD-ROM drive
Network interface cards Dual embedded Broadcom Gigabitl NICs 572
Remote management DRAC IV/ P Server management card
Video ATI ES1000 with 16Mbyte memory
support 3 Years NBD (Next Business Day) Premier

Enterprise support
1 Year NBD (Next Business Day) G®ite support

Chassis Form Factor: 1U Rack
Height: 1.68" (4.27 cm)
Width: 17.60" (44.70 cm)
Depth: 21.50" (54.61 cm)
Weight: ~ 26.0 Ibs. (11.80kg)

Power Single power supply (345W)

Environmental Operating Temperature: 10° to 35°C (50° to 959
Operating Relative Humidity: 20% to 80%

(noncondensing) with a maximum humidity

gradation of 10% per hour

Operating Maximum Vibration: 0.25 G'sReak,
3-200 HZ sweep @1/ 2 Octaves/ minute
Operating Maximum Shock: 31G, 2.6ms,

20inch/ sec, bottom side
Operating Altitude:16 to 3048 m-60 to 10,000
ft.)

Storage Temperatured0° to 65C (-40° to 149°F)
Storage Relative Humidity: 5% to 95%
(noncondensing)

Storage Maximum Vibration: 1.54 GRMS sides
@ 15 min/ side
Storage Maximum Shock: 71G, 2ms, 35inch/ sg

45
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6 sides; 32G, 2ms, 270inch/ sec, 6 sides
Storage Altitude:16 to 10,600 m-60to 35,000 ft.)

Regulatory

FCC Part 15 Class A
EN610003-2, A1, A2: Current Harmonics
EN610003-3: Voltage Flicker
EN55022: 1998 and CISPR 22: 1997 Class A
VCCI Class 1
MIC Class A
BSMI
EN55024: 1998 and CISPR 24: 1997
IEC 610004-2: Electrostatic Dischamg
specification
IEC 610004-3: Radiated Immunity
IEC 610004-4: EFT/ Bursts Immunity
IEC 610004-5: Surge Immunity
IEC 610004-6: Conducted Immunity 0.280MHz
IEC 610004-8: Power Frequency Hrield
IEC 610004-11: Voltage
Dips/ Interrupts/ Variations

Safey

EN609501, First Edition: Standard for
Information Technology EquipmentSafetyPart
1: General Requirements
IEC 609501, First Edition (2001)

UL/ CSA 609501, First Edition: Standard for
Information Technology EquipmentSafetyPart
1: General Requiresnts
EK1-ITB 2000:2003 : Ergonomics

ISO 9241 : VDT Ergonomic Requirements
ZH1/ 618:GSVW-SG7:1997 :Ergonomics
ISO 134062 : Ergonomic requirements for work
with visual displays based on flat panels
ISO 7779 : Sound Pressure at Operator Positi
(Acoustics)
MsanPiN 00196: Interstate Sanitary rules and

norms (Acoustics)

Table2-40 PE860 specifications
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2.5 Switch DELLPowerConnect 2708

Figure2-23 PowerConnect 2708 front view

2.5.1 Task(s)

Network connection of the extractor system

2.5.2  Specifications
Delivers full wirespeed switching across all ports and wehnageddatures

Dell-designed switchis defaultan unmanaged switch, but can be easily setup as a
web-managed switch with the push of a button

8-port Gigabit Ethernet PowerConnect switch includes features not usually found on
unmanaged LAN switches, such asegtated front panel LEDs and cable diagnostics

PowerConnect 2708 supports maximum switching capacity of 16 Gbps
Supports auto MDI/ MDIX and autoegotiation of speed, duplex and flow control
Easy web access to management features

Up to 64 industrystancard VLANS

Four priority queues for optimizing network traffic using industry standard quality
of-service capabilities

Port mirroring so that traffic flowing through one port can be mirrored to another
port for intrusion detection and troubleshooting

Link aggregation for up to 6 groups supporting up to 4 ports in each group

Supports Virtual Cable Diagnostics by Marvel provide advanced troubleshooting
capabilities for your cable infrastructure

Specification Value

Port Attributes 8 10/ 100/ 1000 BASH ports
Auto-negotiation for speed, duplex mode ang
flow control
Auto MDI/ MDIX mode and flow control
Integrated Port LEDs
Individual port controls

Performance Switching Capacity 16.0 Gbps
Forwarding Rate 11.9 Mpps
Management Web-based management intecta
BootP/ DHCP IP address management or Sta

\
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IP address assignment
RMON statistics

Class of Service Four priority queues per port
Adjustable WRR and strict priority
Layer 2 IEEE 802.1p tagging and pdrased
priority
Layer 3aware prioritization using BCP values

Security Switch access password protection (ready
and readwrite access)
Restricted IP address

VLAN IEEE 802.1Q porbased tagging up to 64 VLAN{
Honors all 4096 VLAN tags

Switching Features Link Aggregation, up to six groups and up to
four aggregated links per group (IEEE 802.3ag
Port mirroring (up to four source ports)

Availability Firmware Uploads to the Switch
Broadcast Storm Control

Virtual Cable Tester by Marvéll

Optical Transceiver Diagnostics

Chassis Dimensions: 1.70 inH) x 10.42 in (W) x 6.37 in
(D)
Height: 1U, rackmounting kit included
Weight: 5 Ibs
Standards Supported IEEE8B02.3 CSMA/ CD

IEEE802.3u 100BaseTx
IEEE802.3z/ ab 1000BaseT
IEEE802.3x Flow Control

IEEE 802.1p

Environmental Operating Temperature: 0° C to 45932° F to
113°F)
Storage temperature20° C to 70° C-@° F to 158°
F)
Operating Humidity: 10% to 90% Relative
Humidity
Storage Humidity: 10% to 95% Relate Humidit

Power Maximum Power: 1.0A @ 100V

Table2-41 PowerConnect 2708 specifications
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2.6 Computer (CAM display) Dell Dimension 9200

Figure2-24 CAM display computer

This computer system is used to control and monitor the extractor/ tracker system.
Thetools used are the Extractor CAM module and the MRD displiag.computer
system is connected via a >10Mbps network connection to the extractor system
switch.

The computer system used for the moment is a Dell Dimension 9200, Pentium D820
2.8GHz with an NWDIA Geforce 7900GS video card but it can be any other COTS
computer. The only requirements are a modern processor and a video card with
minimum 128Mbyte(256Mbyte preferredinemory onboard.
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3. Software overview

The main part of the extractor and combinertker system is software based. The

software consists off modules, communicating with each other. Each moduils has
own function.

The software componestunson theprocessing computdsee2.4RackserveDell
PE860Q.

—— LAM network connection
~— DRAC network connection

switch

maweaaiaEiaaen
e mEemssasgas ey

server

|%DHM Background Server Started Aukoratic Local Syskem
%PSR Extractor Started Automatic Local Svstem
%PSR TrackerCombiner Starked Automatic Local Svstem

-

S — ]

Figure3-1 PSR extractor software overview
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3.1 Extractor Serv er

3.1.1  Description

The Extractor server module is configured to run as a Windows XP seffliee
modu e doesndt have a user interface of it
the CAM modulesoftware The tasks executed by this service are summed below:

e Manage hardware components of fARE790system

e Read and process reply stream from the device

e Outputvideo and data onto the network

e Manage the cluttermafcheck, build, adapt, save, load)

The extractor service is buih a modular wayFigure3-2shows aroverview. The
following list gives an enumeratiowith a short descpition of each module. Further
in the document each part is explained in detail.

PSR extractor DLL: this module is responsible for the main part of the calculations. It
receives the video data from the device or a previously recorded file and does the
FFT processing, thresholdin@luttermap and CFARand probe streaming. The
clutter-maps are also calculated and updated in this part of the software.

PCT: manages theCT791unit (only in live mode). It will write/ read parameters,
monitors thePCT791statusand updates the flash content.

Reply Combiner: combirethe separate replies cominrgrh the PSR extractor DLL
and makes primary plots of the data. The output of this module is forwarded to the
Plot streamer module.

Plot Streamer: this module streams grémary detected plots out to the network
over UDP.

PPI: this engine is responsible fBRE790system status information. It will output
sector messages on the requested network sockets and to the user CAM interface. It
will also measure the antenna ratat time, reads GPS status and time, reads ACP,
ARP and IPR info.

Probe Streamer: configures and manages the video probe output of the PSR extractor
DLL.

EDR Replay: replays recorded digital data stream files synchronous with the primary
2MHz file (only in replay mode).

CAM serwer: handles communication with the user CAM interfaca the
subengines
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Legend
TCP connection
Extractor Service Extractor Control .
UDP enLQul
3
; ¥ ;
CAM server
Plat Strearner —_—
. sector mess.agei
k | digital data
¥
. digital
PCT Reply Combiner FPI Probe Streamer ECR_Replay data file

(*.edr)

s probe vided

Radar video
data file
{*.2MHz)

Figure 3-2 Extractor server overview

3.1.2 PSR extractor DLL

This module is responsible for the main part of takulations. It receives the video
data from the device or a previously recorded file and does the FFT processing,
thresholding and probe streaming. The clHteaps are also calculated and updated
in this part of the software. An overview of the intereructure of this module can
be seen irFigure3-3.

— i~ -—b To PPl engine

Reply video stream
Ta reply combiner process

Recorded
File
(* 2MHz)

To PPl engine
UopP

To PPl engine

Figure3-3 PSR extractor DLL overview
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3.1.2.1 Functional description

At startup of the extractor system the DLL opens a connecti@aPtRE790d evice
(called LIVE mode) or a previously recorded 2MHz video file (called REPLAY
mode). For the further descriptiont 6s cal l.ed fidevi ceo

In case of live mode the data is received over an USB2.0 conneagtiocadh must
exclusivelyusedfor the PRE790d evice due to bandwidth requirementéis means

that no other high bandwidth devices mbstconnected to the same computer. A
mouse, keyboard, UDR is not a problem.

The DLL receives thénterrogation sweeplata in the formafound insection4.1

from the device where itds fed to afoFFT filt
the current cell by using the data at the same range of the previous 15 interrogations,
seeFigure3-4

cells at same range of current cell
previous interrogations

¥

range

_‘\
‘——ﬁ B

interrogation

Figure 3-4 16-bin FFT calculation mechanism

This means that for each csikteenresults are outputted. These results are
compare against the

e cluttermap value for that ce[for more information about the cligt-map
see sectiorB.1.2.2The Clutter-map.

e The CFAR value for the current c¢dlee sectior8.1.2.3CFAR]

The FFT result will be outputted aseply when theondition(3-1) is true This
output is called the reply video stream.

FFT value [dB] > cluttetmap value [dB] tMAX(CFAR;Threshold [dB] (3-1)

The input data of the device is also fed to a recorder; this makes it possible to record
the input stream for later playback (in replay mode).

The sector messages part of the DLL generates 32 sector messages per rotation, the
messages are fed to the PPl engine Bé&PP).

The GPS comnunication block reads information from the GPS if connected. This
information is used for timstamping.

For monitoring of the several calculation and processing steps there is a probe output
foreseen. It streams the selected probe data out atcampfiguredUDP socket. The

control of this probe is done by the probe streamer engine3[de&Probe Streamér

The different probe types are:

53

;
et dadueniss



Primary Extractor System TA10 Technical manual Software overview

e Logvideo

e FFT channel

e Map channel

e Replyvideo
Log video

Outputs the log video of the input signal. The log video is calculated at the following
manner:

Log video [dB] =10 x Log{[AD]J?*+Q[AD]3} (3 -2)
FFT channel

Outputs the output of a FFT calculation channel. BecauseldanlBFT processing is
used, there are 1thannels available to outpufhe outputisin dB

Map channel
Outputs the cluttemap of the selected processing channel (0 to 15) in dB.
Reply video

This probe type is used as fAcontroller videc
reply video stream. Theideo which is outputted comes from the end of the DLL

processing chain. It outputs only the video cells which are strong enough to be a

possible targefThe value outputted is calculated at the following manner:

Reply video [dB] = MAX[IF (FFT{JdB] > MAX(CM{} ; CFAR{) +threshold) THEN
(FFT{{dB] i CM{}dB]) ;i=0->15 (3-3)

3.1.2.2  The Clutter -map

A clutter-map contains staticbjects seen by a radar: for example mountain
reflections, obstacles or othermamoving parts. On the other hand, also dynamic
objects like weather can be stored in the clutter ntapse are slow moving objects
This means that the clutter map is continuously changing while the Extractor is
running.

The cluttermap consists of cells containinige expected background reflectioigrsal
amplitude for that regiorFor each processing channel there is a cluttap (sixteen
in total). The size of a cluttemap is 1024 by 1024 celldata is 8 byte = 8Mbyt&he
physicalsize of a cell is 2 range units at 4 ACP units (Bepire3-5) thus eight
resolution cells share the same clutteap cell.
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15

oz ] =

range

Figure 3-5 cluttermapdimensions

Each scan the cluttenap is adapted to the new FFT calculations. This update
processs discussed in sectiod1.2.2.3Clutter-map adaptation process

At startupthecluttermap i s | oaded fr om -mapfowendonidisk t her e 6 s
or it 6s [seedtl.2.2lCIutteammay compare procelkthe systenwill build
a new magsee3.1.2.2.2Clutter-map build procegs

3.1.2.2.1 Clutter -map compare process

At startup of the extaction process the software will determine if the cluttreap
loaded from disk is still valid for the current environment. This check will only be
executed on the zero bin clutterap, assuming that if this map is ok, the rest will be
also ok. Tle comparerocess is managed by the ExtracBarverengine[see3.1.1
Descriptior, but takes place in the PSR extractor DLL.

3.1.2.2.2 Clutter -map build process

When a cluttetrmap is not found at startup or the load édtter-map is out of range,
the system will start in coldtart mode. This means that the clutbeap will build up
from scratchThis process is managed by the Extrac®erverengine[see3.1.1
Descriptior, but takes place in the PSR extractor DLL.

At the beginning of the build process, the extractor control will configure the DLL
with the following parameters: Up Step=50d B; DownStep=25dB; Threshold=200. The
cluttermap contained by the DLL memory Wide all set to 0. Now the cluttenap
adaptationprocesgsee3.1.2.2.3Cluttermap adaptation proceswill do the rest of

the work, every scan the build process will decrease theang downstep wh a

factor 0.75; this process repedtdtimes. The result is that aftd2 scans the clutter
maps have approached the FFT result valuigkin a certain rangdn Figure3-6 you
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Amplitude

can see an example of the approach of a fixed eafu60,521B in 12 iterationsin real
the goal value is nagtableithis will increase the approximation error.

7,51 -
Approximation KM
85— goal value

32,5

77,5+

72,51

valug [dB]

67,51

62,5-

57,51

52,5

iterations

Figure 3-6 build cluttermap approximation proceds

In Figure3-7 you can see in the left figure the approach value versus the goal value
for goal values going from 0 to 150. In the right figure you can see the error
(approximationi goal value).

gaal gaal

achieved achieved

differenc diferance [

Amplitude

1 | I | T | T I I ) ' T ! I |
SID Qb 1DID 11‘0 12ID 1?LD 14'0 15‘0 10 20 30 40 50 60 70 &0 a0 100 110 120 130 140 150
Tirme Tirne:

Figure 3-7 build cluttermap approximation procegs

At the end of the build process the maps are increased with 6dB to create a save
margin, next the map is saved to disk and the build process is ended. The previous
settings of upstep, downstep and threshold are set back agbefo

3.1.2.2.3 Clutter -map adaptation process

Each scan each cluttenap cell is updated according to the results of the-FFT
calculations for the resolution cells belonging to that specific clettap cell.This
adaptation process autonomousnanaged by the DLL

There are two magparameters defined; upstep and downstepich are user
controllable If all FFT results of the resolution cells are lower than the cluttap

cell value, then the value of the cell will be decreased with downstep. If the outcome
of one ofthe FFT calculations for the resolution cells is higher then the current
cluttermap cell value, the value will be increased with upstep.

d
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UpStep case DownStep case
resolution cells (&) clutter-map cell (1) resolution cells (&) clutter-map cell (1)

FFT result values

FFT result values

ey walug = valud - dawnslap

Figure 3-8 Clutter-map adaptation process

3.1.2.3 CFAR

CFAR or Constantdlse alarm rate is used tetect target returns against a
backgroundof noise, tutter and interference.

The CFAR threshold level is calculated by estimating the level of noise floor around
the cell under test (CUT). This can be found by taking a bloadeti$ around the CUT

and calculating the average power level. To avoid corrupting this estimate with

power from the CUT itself, cells immediately adjacent to the CUT are ignored
(referred t o Theimflgneraatiah indhe TA18 extyactor cairts the

GOCA CFAR algorithm, this means that the average is calculated before and after the
CUT (taken some guard cells into account). Of both averages the maximum one is
taken. This obtained value is an estimation of the noise floor for the CUT. Thig val

is multiplied with a factor (linear) to obtain a threshold value (Hgere3-9 CFAR
algorithm).

'_
= o 3 o =
| [T T T TTTTTTTTIT] ]
. A \ v
g N
1—N=1 =Vl
1 17 - 1 .
Alpspors 32 Z rEy Aarer 5 ; cell,

CFAR=factor x MAK (AT Avd)
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Figure 3-9 CFAR algorithm

3.1.3 PCTengine

The PCT engine handles the communicatiith the PCT791unit, connected via de
PRE790d evice to the processing computer. The engine is only started when a live
device connection is initiated; in replay mode this engine has no fun&igare3-10
showsan overview ofthe engine.

PCT
Extractor Server
| management interface
- PCT rnonitoring -
CAM Server

. Command £ Inguiry

= PCT write parameters - / Event Irterfacs

! [ o |

DLL PCT

communication interface

Figure3-10 PCT engine overview

The engine is split in separat@sksfirst you see the communication with the PSR
extractor DLL. The two function blocks PCT monitoring and PCT write parameters
can communicate with theCT791unit by using read/ write command the DLL
PCT communication interface blockhe PCT monitoring block checks the
connection with théCT791unit, and monitors the status indicators (also found on
the PCT791unit front panel). The PCT write parameters block is used to set the
PCT791unit parametesaccording to the TimingrefsIN| file. TheINI file to use can
be selected at startup of the extractor, if nonghissenthe default.ini will be used
[see3.1.3.1TimingPrefs INI filg.

The two blocks at the right are both communication blocks. The first, Extractor Server
management interface, is used to communicate with the extractor server engine. This
interface is usedo trigger events in the PCT engine. The second, CAM server

Command / Inquiry / Event Interface, is used to communicate with the CAM server,
this interface will be discussed in detail in sectf.9CAM server

3.1.3.1 TimingPrefs INI file
The INI files are located in th€\ Program FilesIntersoft ElectronicsPSR
Extractoh Extractor ServérTimingPrefsdirectory. If you open such a file you will
see somethingsbelow:
[Timing]
Limiter Sync (SL)=13.600000
Offset Limiter Sync (SL)=2.9000000

Premodulation Sync (MOD)=1.000000
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Master Sync (SP)=1.000000
Offset Master Sync (SP)3.1500000
SSR Sync (SSR)=1.000000
Offset SSR Sync (SSR)25.000000
Extra Sync (ES)=1.000000

Offset Extra Sync (ES)40.000000
TxOn=TRUE

stagger=FALSE

30MHz clock?=FALSE
PRF=750.000000

PEMR Range=65.000000

PEMR Azimuth=180.000000
PEFR Range=65.000000

Fixed STC H=0,000000

Fixed STC L=0,00000

fixed HL beam=FALSE
BS=FALSE

STC=FALSE

internal clock?=TRUE

Important: changing values in eke files can result in damage of the radar system in
M master mode. Especially the timing settings must be matched with each other for a

proper working systemfou doubt something, ask a second opinion.

A TimingPrefs INI file contains settings to configure tRET791unit. In Table3-1
you can find arexplanation ofthe meaning of each value.

Value name Possible values Meaning
Limiter Sync (SL) [0,6; 16,7] Duration inf s of the limiter sync
pulse
Offset Limiter Sync [-40; +28,1] Position of the rising edge ihs
(SL)*
Premodulation Sync [0; 1,8] Duration inT s of the
(MOD) Premodulation Sync pulse
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Master Sync (SP) [0; 1,8] Duration inT s of the Master Sync
pulse
Offset Master Sync (SP) [-40; +28,1] Position of the rising edge ihs
SSR Sync (SSR) [0; 1,8] Duration inT s of the SSR Sync
pulse (placed at the front of the
PCT791unit device)
Offset SSR Sync (SSR) [-40;-31,7] Position of the rising edge ihs
Extra Sync (ES) [0; 1,8] Duration inT s of the Extra Sync
pulse (found on the right side of
the PCT791unit device)
Offset Extra Sync (ES) [-40;-39,1] Position of the rising edge ihs
TxOn TRUE | FALSE | Defines the dfault setting of the
timing signal generation
(TRUE=On; FALSE=0ff)
Stagger TRUE | FALSE | Defines the default setting of the
stagger (TRUE=0n; FALSE=0ff)
30MHz clock? TRUE | FALSE | Defines the selection of the 30MH
clock source on the front panel o
the PCT791unit. (TRUE=30MHz
clock source oPCT791front|
FALSE=15MHz clock source on
flatcable)
PRF [458; 976] Pulse Repetition Frequency, defin
the PRF of the radar. Leave it on
the default 750Hz
PEMR Range [0; 66,1] Default moving test pulse range
PEMR Azimuth [0; 359,2] Default moving test pulse azimut
PEFR Range [0; 66,1] Fixed test pulse range
Fixed STC H [O; 4Q] Default fixed STC H attenuation
Fixed STC L [0; 40 Default fixed STC L attenuation
Fixed HL beam TRUE | FALSE Default fixed HL beam séing
BS TRUE | FALSE | Defines the default beam switchin
setting (TRUE=manual |
FALSE=automatic)
STC TRUE | FALSE Defines the default STC setting
(TRUE=manual |
FALSE=automatic)
Internal clock? TRUE | FALSE This setting defines to use the
internalPCT791clock or not, this
setting overrides the 30MHz cloc}
selection. (TRUE=internal clock |
FALSE=30MHz clock selection
dependent)

*the offset istakenfrom the rising edge of the MOD pulse

3.1.4

Table3-1 PCT TimirgPrefs INI file values

Reply Combiner

engine

The reply combiner engine reads the reply video stream coming from the PSR
Extractor DLL and processes thdaitato digital plot outputs.

.
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"""""" © queue f

Reply Combiner

] . Extractor Server
E* ot data plet evaluation management interface

combine replies - - CAM Server
Cormmand J Tnguiry
# Event Interface

t " ]

DLL read replies #= load limiting

Figure3-11 Reply Comimer overview

The blue lines are showing the main data piatRigure3-11 You can distinct the
three main processing blocks on the left: DLL read replies, combine replies and plot
evaluation These blocks will be discussed fuethin this document

The load limiting blockraisesthe detection threshold in case a system overload
conditionoccurs.

The two blocks at the right are both communication blo@ke first, Extractor Server
management interface, is used to communicate thithextractor server engine by
triggering events in the Reply Combiner engifibe second, CAM server Command
/ Inquiry / Event Interface, is used to communicate with the C#dwerthis
interface will be discussed in detail in secti®i.9CAM server

3.1.4.1 DLLRead replies

This block reads the reply video stream coming from the PSR extractor DLL and
forwards it to the combine replies block.

3.1.4.2 Combine replies

This block will group separate replies to a pitde target reply group.

3.1.4.3 Plot evaluation

This part of the software evaluates the target reply groups. It will test the replies
against sever al criteriads to deter mine

target if found it will be forwarde to the plot streamer engine.
Reply group evaluation sequence:
First the reply group passes a quantity and size filter:

Quantitiyfilter: the number of replies grouped in the reqijoup must be in certain
limits. The minimum number i§ and the maximumsi2000. [5; 2000[

Size filter:thedimensions of the reply group must berange and interrogation
limits. ARange <= 10 andlInterrogation <= 10(seeFigure3-12]
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rangel=3

g interrogat|li on=5
[ P

Figure3-12range and interrogation sizes

After passing the first filtethe reply group is analyzed for spectrum content. It will
search for the dominant peak frequency(b)nlf all frequency bins have the same
power (within 3dB) then the reply group will be treatexs a jammer. If there are
more than 5 peaks detected, the group is treated as cluttt oiher cases the reply
group will be further treated as a possible target group.

The maximum power bin will now be analyzed in the interrogation direction (slow
time). If a target is interrogated, the power curve in interrogation direction must fit
ideal to a parabola

Y=ax+bx+c

There are 3 parameters which has each its own weigtisictgr toa score value. The
score value is calculated with the form wlaow (34)

Score F(a x 1000)- g_gf]x s_gf +(mseg_mse}x s_mse Hlengthi g_length)x
s_length(3-4)

a = the quadratic parameter of the parabola (ax?2+bx+c)

mse = mean square error between the parabolic fit and the real beam.

Length = the number of interrogahs in beam

g_qf,g_mseg_length=these values defines the ideal target beam.

s_gf, s_mse, s_length = these are the weighting factors of each term in the score sum.

This score is compared against a threshold value. When the score is below the target
value, a target is declared, when above the target value, the data is discarded. The
goal is to have a zero score (ideal target).

3.1.4.4 Overload Mechanism

The reply combiner is responsible for the overload handling. In case of too much
reply video, processor loathe system will decreasts sensitivity to reduce the
processor loadthreshold + 3 dB)After a certain time the mechanism will try to
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increase again the sensitivi(yld B each recover time period). See disor!
Reference source not found.

Recover Time = default 1min
-1dB
+3dB -1dB
-1dB
Threshold >
Recover Time Recover Time Recover Time

A
Overload
condition

Figure 3-13Overload mechanism

On overload condition is generated wheme of the following conditions is met:

e The number of plots per scan is higher than the threshold value of default
160plots/ scanOR

e There are too many replies per read cycle of the extractor. Default value is
100 000 replies/ read cycl®R

e DLL buffer overrun. This condition occurs when the number of new replies
in the DLL buffer is larger than the buffer size. This caiah is normally
never triggered, the previous condition occurs earR.

e The average |l oop time (average over
time limit (default = 2 sec).

3.15 Plot Streamer

This small engine does nothing more than sending the tagxlared by the reply
combiner engine over an UDP sock&eeFigure3-14for an overview of the engine.
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Plat Strearmer

Extractor Server
rmanajernent irterface

¥

- Queue to UDP e —— CAM Server
Comrmand £ Inquiry
Y S Ewent Irterface
Eaenly Combinet
Figure 3-14 Plot Streamer overview
The block at the left, Queue to UDRads the data coming from the reply combiner
and sends it over the network via an UDP sockbe data is in D6 format.
The two blocks at the right are both communication blo@ke first, Extractor Server
management interface, is used to communicaté wie extractor server engine by
triggering events in the Plot Streamer enginlee second, CAM server Command /
Inquiry / Event Interface, is used to communicate with the CAM server; this interface
will be discussed in detail in sectidl.9CAM server
3.1.6 PPI

This engine is responsible f®RE790system status information. It will output sector
messages on the requested network sockets and to the user CAM interface. It will
also measure the antennaaton time, reads GPS status and time, and reads ACP,

ARP and IPR info. SeEigure3-15for an overview.
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PFI

_ Extractor Server
*| management interface

S5M+NM events

Y

UDP sockatl{s)

- streamer CAM Server _
] Cormrmand £ Inguiry
* . / Ewent Interface

Sector + north -

Messages processing

f

GPS, ACP, ARP, IPR
info reader

Figure 3-15PPI overview

The info reader block extracts the ACP, ARP, IRRI&GPS info so it is available for
the systemand CAM software

The sector + north messages processing block receives the antenna information
(sector messages) from the PSR extractor DLL
sector message the PPl engiwvill generate an error message. The received sector

message information is converted to the D6 format, and a North message is

generated for a north crossing. The data is streamed to the network by the streamer

block. This streamer block can handle mdnran one socket, so the sector info can be

send to multiple UDP sockets. The Sector data is also asreventso the CAM

server communication block; these events are used to drive the PPl display in the

CAM user interface.

The two blocks at the right ateoth communication block§he first, Extractor Server
management interface, is used to communicate with the extractor server engine by
triggering events in the PPl enginkhe second, CAM server Command / Inquiry /
Event Interface, is used to communicatigh the CAM server; this interface will be
discussed in detail in sectich1l.9CAM server

3.1.7 Probe Streamer

This engine configures and manages the video probe output of the PSR extractor
DLL. SeeFigure3-16for an overview.
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3.1.8

3.1.9

Probe Streamer

Extractor Zerver
managernent interface

CAaM Server

Strearner manager [ Cornmand /£ Inguiry
/ Ewent Irterface

UDP socket

Figure 3-16 Probe Streamer overview

The streamer manager block can ststdp the probe output, configures the socket
(ip:port), selects the probe type amtianneland sets offset and gain. The offset
parameter is used to compensate for a DC offset at a probe output; the gain
parameter is used to regulate the contrast.

The two blocks at the right are both communication blocks. The first, Extractor Server
management interface, is used to communicate with the extractor server dngine
triggering events in thé’robe Streamegngine. The second, CAM server Command /
Inquiry / Event Interface, is used to communicate with the CAM server; this interface
will be discussed in detail in sectich1l.9CAM server

EDR_Replay

Left empty.

CAM server

This engine handles communication with the user CAM interface over two TCP/ IP
connections. The CAM server functions asPr€erverfor both connectionsSocket 2

is used as event reporting communication line and socket 1 is used as

command/ inquiry communication interface. An overview of the engine can be seen
in Figure3-17.
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CAM server
TCF zacket e - ~ Extractar Server
— socket 1 rnanagernent interface
cormnmunication (R
(wstem-events ﬁ
list

i

*TC: goe kel socket 2 "-_——L_é_
comrnunication (i) o
W E
[

@ ¥

Engine comrmunication

Figure3-17 CAM server overview

The function of socket 1 and socket@mmunicationss obvious. The Engine
communication block manages the communication between the CAM server and the
other system engines. This communicationasd by set, get and trigger commands.

The systemevents list block stores tHast 500events reported by the system. This
list can be read by the CAM software

The Extractor Server managemeénterfaceis used to communicate with the
extractor server engeby triggering events in the CAM server engine.

3.1.9.1 Socket 1 communication

This communication is always initiated by the CAM software (=client). There are two
possible manners of communication:

Command: the client writes a new setting to the system, themystill answer with
an OK message is the action is a successfaflg, the system will answer with an
error message

Inquiry: the client asks some informatiaboutthe system. The inquiry frwarded
to thesubengine who knows the answer of the inguand the result is replied to
the client. In case of an error, the error code is repliesteadof the answer on the
guestion.

3.1.9.2 Socket 2 communication
The communication on socket 2 is always initiated by the server and is event driven.
This medium is use to inform the CAM software of a change in the software not
initiated by the CAM software. Examples of events are:

e Error/ warning/ info messages

‘EEK 67

=— et dadveni=s



Primary Extractor System TA10 Technical manual Software overview

e Sector + north messages

e Parameter change done by the system (for example: automatic threshold
control in overlod situations)

e Device PRE790andPCT79) operation mode changes.

3.1.10 UserPrefs

The Extractor Server has several settings. The settings are grouped in userprefs INI
files. They are located in th@\ Program FilesIntersoft ElectronicsPSR

Extractoh Extractor ServerUserPrefdirectory. If you open such a file you will see
something as below:

[Extractor Control]

MapCmpThr=30.000000

AboveNoiseLvL=6.000000

Offsets.ADC1=8000.000000

Offsets. ADC2=8000.000000

Rec FileSize=8192.000000

Up Step=2.000000

Down Step=0.2000000

ACPR=4096

#sector messages=32

plot queue size=1000

rec dir="/ G/ Recordings"

Live?=FALSE

replay file=""

CFAR.n=16

CFAR.g=3

CFAR.factor=2

[Reply Combiner]
parameters.max #plots active=100

parameters.max #replies/ plot=2000

threshold=9.000000
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Open FP?=FALSE

out queue name="plot out"
sample freq=1.875000

score threshold=5.000000

goal value's.qf=r0.000000

goal value's.#points=22
score_factors.s_qf=0.100000
score_fctors.s_mse=0.700000
score_factors.s_length=0.300000
goal value's.pwr=20.000000

loop time limit=2000

reply limit=100000

All peaks?=FALSE

Pathloss comp?=TRUE

Recover time=60000

Max plotload=160

[Plot Streamer]

Remote (IP:port)=10.20.100.255:11000
Local (IP.port)=10.20.100.1
TTL=1

Queue in="plot out"

Open FP?=FALSE

[Probe Streamer]

Remote (IP:port)=10.20.100.255:10000
Local(IP:port)=10.20.100.1

GS ctl.Gain=10.000000

GS ctl.Slide=0.000000

Probe Type=ReplyVideo

Probe Channel=0
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Open FP?=FALSE

[CAM Server]

OpenFP?=FALSE

Open connection FP?=FALSE
address1=10.20.100.1:18000
address2=10.20.100.1:18001
Timeout=500

Automatic startup delay=60000
[PPI]

Open FP?=FALSE

Send UDP=TRUE

Send CAM=TRUE
sockets.<size(s)>=2

sockets 0.Remote (IP:port)=10.20.100.255:12000
sockets).Local(IP:port)=10.20.100.1
sockets 0.TTL=1

sockets 1.Remote (IP:port)=10.20.100.255:11000
sockets 1.Local(IP:port)=10.20.100.1
sockets 1.TTL=1

[PCT]

Open FP?=FALSE

[EDR_Replay]

Open FP?=FALSE

Important: changing values in ¢ke filescan result in a ntoworking or degraded
M extractor system. Make always a backup of the file you want to edit so you can

restore the old settings if some change does

The following tables will give an overview of the parameters found in the ini file. For
each sectio there is a table:
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Extractor control section [s€éEable3-2]

Reply Combiner section [s€leable3-3]

Plot Streamer section [s@able 3-4]

Probe Streamer sectigeeeTable3-5]

CAM server section [se€able3-6]

PPl section [se&able3-7]

PCT section [se@&able3-8]

EDR_Replay section [s€Bable3-9]

Name Normal value range Meaning
MapCmpThr [0;100] Defines the compare threshold for the
startup cluttermap check
AboveNoiseLvL [0;10] Clutter cells above exceeding the currer
cluttermap + AboveNoiseLvL are taken
into account for the cliler map check
Offsets.ADC1 [-8192;8191] Startup ADC offset of video channel 1 (I
Offsets.ADC2 [-8192; 8191] Startup ADC offset of video channel 2 (Q
Rec FileSize >0 Filesize in Mbyte of a video recording. Th
filesize defnes the length of a recoimyg.
The recording load is 4.4Mbyte/ sec at ¢
PRF of 750Hz
UpStep >0 See sectior.1.2.2.3Clutter-map
adaptation process
DownStep <0 See sectior.1.2.2.3Clutter-map
adaptation process
ACPR 4096 number of ACP/ scan
#sector messages 32 number of sector messages/ scan
plot queue size 1000 Do not change, defines the internal

memory size of the reply combiner

rec dir / G/ Recordings Defines the diretory where the extractor
placesits video recordings.
Live? TRUE | FALSE Defines the startup mode of the systen
Replay file i O Defines the replay file to use when the
system is started in replay mode.
CFAR.n 16 Number of cells to average
CFAR.g 3 Guad cells around the CUT
CFAR.factor 2 Multiplier factor to obtain CFAR thresholc

Table3-2 Extractor server UserPrefis Extractor control section

Name

Normal value range

Meaning

parameters.max
#plots active

100

Do not change, used for debug purpos
This value defines the maximum numbe
of active plots.

parameters.max
#replies/ plot

2000

Do not change, used for debug purpos
This value define how many replies can
assigned maximum to a plot queue

\

3
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threshdd 9 The default threshold valysee section
3.1.2.1Functional description
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panelin dev mode
out queue name plot out Name of the plot oygut queue. This nam

is used to link the Plot streamer engine
the Reply Combiner engine.

sample freq 1.875 The DSP video sample rate

score threshold 5 See sectior.1.4.3Plot evaluation
goal valbe's.qf -70 See sectiorB.1.4.3Plot evaluation
goal value's.#points 22 See sectior.1.4.3Plot evaluation
score_factors.s_qf 0.1 See sectiorB.1.4.3Plot evaluation
score_factors.s_mse 0.7 See sectior8.1.4.3Plot evaluation
score_factors.s_lengt 0.3 See sectiorB.1.4.3Plot evaluation
goal value's.pwr 20 See sectior.1.4.3Plot evaluation

loop time limit 2000 Defines the maximum loop time before g
overload condition is gearated.

reply limit 100000 Defines the maximum number of replie

read at once to generate an overload
condition. There are replies thrown awa|
if there are more than this value replies
All peaks? TRUE | FALSE Debug, leave on FALSHf TRUE the plot
engine can generate multiple plot report
for the same target, different in Dopple
bin.
Pathloss comp? TRUE | FALSE This parameter defines which power is
used in the plot output. When false, the
absolute power is filled in. When true, th
compensated powes used.

Recover time 60000 Time needed to recover from an overlod
(in ms)
Max plotload 160 Defines the maximum number of

plots/ scan that can be outputted withol
generating an overload

Table3-3 Extractorserver UserPrefg Reply Combiner section

Name Normal value range Meaning
Remote (IP:port) 10.20.100.255:11000 | Remote UDP socket on which the prima
plots are outputted.
Local (IP:port) 10.20.100.1 Local network adapter to use for
outputting the data.
TTL 1 Time To Live setting.
Queue in plot out Name of the plot output queue. This nan
is used to link the Plot streamer engine
the Reply Combiner engine.
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panelin dev mode

Table3-4 Extractor server UserPrefis Plot Streamer section

Name Normal value range Meaning
Remote (IP:port) 10.20.100.255:10000 | Remote UDP socket on which the prima
video is outputted.
Local (IP:port) 10.20.100.1 Localnetwork adapter to use for
e 72
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outputting the data.
GS ctl.Gain 10 Default video gain setting
GSctl.Slide 0 Default video offset setting
Probe Type ReplyVideo Default video type
Probe Channel 0 Default video channel (only for FFT or
MAP video)
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panelin dev mode
Table3-5 Extractor server UserPrefis ProbeStreamer section
Name Normal value range Meaning
Open FP? TRUE | FALSE Debug purpose, opertke engine front
panel in dev mode
Open connection FP7 TRUE | FALSE Debug purpose, opens the connection

engine front panelin dev mode

Defines the socketl configuration

addressl 10.20.100.1:18000
address2 10.20.100.1:18001 Defines the socket2 configuiiah
Timeout 500 Defines the communication timeout
setting in ms
Automatic startup 60000 Defines the automatic startup delay in m
delay This mean that the extractor will startup
automatically after the given time with th
default settings. If there is@AM
connection this autostart feature can b
overridden.
Table3-6 Extractor server UserPrefis CAM server section
Name Normal value range Meaning
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panel in dev mode
Send UDP TRUE | FALSE Default setting, if true the PPl engine wi
send sector messages over the define
UDP sockets
Send CAM TRUE | FALSE Default setting, if true the PPl engine wi

send sector messages to the CAM softw

socketdD.Remote

10.20.100.255:12000

Remote UDP socket on which the secto

(IP:port) message information is send

sockets 10.20.100.1 Local network adapter to use for
0.Local(IP:port) outputting the data.
sockets 0.TTL 1 Time To Live setting

sockets 1.Remote

10.20.100.255:11000

Remote UDP socket on which the sectog

(IP:port) message information is send

sockets 10.20.100.1 Local network adapter to use for
1.Local(IP:port) outputting the data.
sockets 1.TTL 1 Time To Live setting

Table3-7 Extractor server UserPrefis PPI section

Name

Normal value range

Meaning

Open FP?

TRUE | FALSE

Debug purposeopens the engine front
panel in dev mode

Table3-8 Extractor server Us®refsi PCT section
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Name

Normal value range

Meaning

Open FP?

TRUE | FALSE

Debug purpose, opens the engine fron
panelin dev mode

%

Table3-9 Extractor server UserPrefSEDR_Replay section

3.1.11 Windows Registry Contents

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

Take care using the Registry Editgiou may cause serious problems that may
require you to reinstall your operating sgst.

The Extractor server has a key entry in the windows registry found at the following
location:

HKEY_LOCAL_MACHINE\ SOFTWARE Intersoft ElectronicsExtractor SRV

To edit valuebs
editor: click start -> click run ->type in:regedit-> click theOk button. Now the

registry editor is startedrigure3-18shows a screenshot of the extractor server key

entry.

% Registry Editor,
File Edit Yiew Favarites Help

<

=-{Z] Inkersoft Electronics
(1 ARTIQC
(3 cam_maodule
(£ cAM_module_DEY
3 omc
(L] CONTROLS
tem | Extractor_SRY
{_ Extractor_sRy_DEY

>

|| Mame Type
[ab] (Default REG_SZ
[ab]path REG_SZ
@Replay Location REG_SZ
[aB] settings File REG_5Z
[aB]version REG_S5Z

v
b

n this key Tgapenthaagstry u s e

Data

{walue not set)

Ci\Program FilesiIntersoft Electronics\PSR ExtractoriExtractor Server
[iReplay

default.ini

1.3.1

My ComputeriHKEY _LOCAL_MACHIMESOFTWARE Intersoft Electronics|Extractar_SRY

Figure 3-18 Extractor Server windows registry content

Key contents:

Path [string]: contains the installation path of the extractor service. In this directory
you can find theéxtractor Server.exe

Replay Location [string]: must contain a valid, existing pathht® directory
containing the replay sets.

Settings File [string]: defines the UserPref ini file to use.

Version [string]: defines the version number of the current software. At startup the
software will check its internal version number against the versiomber in the

registry.

3.1.12 Running the Extractor Server

You might need to be logged on as an administrator or a member of the
Administrators group in order to perform some tasks.
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The Extractor server is configured to automatically run at st@rbf your computer,
you may alter this default setting and start the service manually when needed.

The Extractorserver can be started using the Windows XP sesuitenagement

console

To open Services, clicBtart, point toSettings, and then clickControl Panel. Double
click Administrative Tools, and then doublelick Services For information about
using Services, clicklelp on theAction menu in Services.

The following windav appears (this window might look different on your system
depending on your installation):

Sty GepYices

File  Action  Wiew

Help

e« B EFEDE 2] 0w

Mame # | Description I Skakus | Startup Type | Log On As I :I
%F‘Iug and Play Enables ac... Started Autoratic Local System
%F‘Drtable Media Seri... Retrievest.., Manual Local Systemn
%F‘rint Spooler Loads files ..., Started Autoratic Local System

Extended j, Standard i

%Prntected Skarage Provides pr... Started Autarnatic Local Syskem —
e bor Started Aukornatic

%F‘SR TrackerCombiner Started Aukomatic

%QDS R3WP Provides .., Manual Local System

%Remnte Access Aut,,, Creates a .., Manual Local System ;I

Locat e

ser vi

ce

Figure3-19 Services Management Console

t PSR Ex¢ractiodr ya nid pr es s t h)eo fAlSdotstardtheSer vi ce

and presAy ot hetid Stnopg oSert wipc e h(e

==
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3.2 Combiner/Tracker Service

3.2.1  Description

TheCombiner/ Trackeserver module is configured to run as a Windows XP service
They are organized as independent mas$wharing a number of buffers (queues).

The module doesndt have a user interface of
with the CAM module software. The tasks executed by this service are summed
below:

Combines andsynchronizes primary and second gript data streams received over
UDP.

e Grouping of separate plot reports to tracks.
e Stream track report over an UDP network socket.
Thetracker/ combineservice is builin a modular wayFigure3-20shows an
overview. The followng list gives an enumeration with a short description of each
module. Further in the document each part is explained in detail.
e Combinerithis module reads the UPD sockets for primary and secondary
plots. Theprimary plots are matched with the secondalytpif possible.
The combined data is passed to the tracker module

e Tracker:this module groups incoming plots to tracks.

e Track Streametthis module streams the track data out over the network on a
UDP socket.

e Tracker CAM:handles communication with theser CAM interface and the
subengines
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Legend
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Tracker/Cormbiner e —
TrackerfCombiner Service Contral S
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Trader CAM | Commands) Inquiries
DA
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Track Streamer - L
RO

Tracker

Combiner

Figure 3-20 Tracker/Combineserver overview

3.2.2 Combiner

3.2.2.1 Functional Description

The combiner queue is filled by the PSR and SSR plot extractors. The data streams
must be synchronized, i.e. the combiner can operate properly only if the two streams
synchronized within the limits of the processing delay. Two input streams of plot

data are internally time stamped and inserted in the combiner queue. The combiner
extracts the PR and SSR plots from the queue, produces PSR SSR and CMB plots
within the specified timeout, and put the results in the tracker queue. The plots are
combined when the corresponding PSR and SSR plots are located within the
specified time, range and azimuth windows. The timestamp of the combined plot is
set identical to that of the PSR plot, the positional info (range, azimuth) are computed
as the weighted average (percentage PSR[%]). To monitor the combiner performance
(combining rate [out]) as the average number of the combined plots per second is

used.

3.2.2.2 Design

The task of this engine is to synchronize both input streams, PSR and SSR plots, and
to match a PSR plot with a SSR plot (=combining). If no match is found, the original
data will be maintained. Theudput data stream of this engine is forwarded to the
tracker module [seB.2.3Trackel, the data exist of PSR only, SSR only or combined
plots. An overview of this engine can be seerrigure3-21
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3.2.3

Cornbiner

Tracker/Combiner Server
rmanagerert interface

Tracker CAM
Command S Inguiry
# Event Interface

Y

¥

T PSR plof reader

¥ buffer Zornbining -

|+—'-— SSR plot reader

Figure 3-21 Combiner overview

The blue lines on the left are the input sockets. One is for the primary plot data
coming from the plot streamer engine, the other is for the secomdarygata coming
from the DHM. Both datstreams are red and stored in a synchronization buffer. The
combining block searches for matches in the input data. The green arrow shows the

output data queue.

The two remaining blocks at the right above are batimmunication blocks. The

first, Tracker/ Combiner Server management interface, is used to communicate with
the tracker server engine by triggering events in the combiner engine. The second,
Tracker CAM Command / Inquiry / Event Interface, is used to comicata with

the TrackelCAM module; this interface will be discussed in detail in sec8dh5

Tradker CAM.

Tracker

3.2.3.1  Functional Description

The tracker extracts a number of the combined plots from ehebiner queue, runs

the plotto-track association algorithm using a probabilistic maximum likelihood
model, establishes new and terminates outdated tracks, outputs tracked data. The
tracker uses the internal timestamp attributed by the PSR and SSR phtexs in
order to control and monitor the processing delay. The association likelihood
function is built as follows

p__[AR_[ad_|AT| _[av_jaD|

(3-5)
oR o0 ol oV oD

where R qg, @7, qv, D and 3R 5 g 57, 3V, 3D are respectively the
range, azimuth, timespeed, Doppler bin variances, and range, azimuth, time, speed,
Doppler bin variance standard deviations. The standard deviations

3R 3 g 37T, 3V are set as the program parametef#& is set to 1. The variances

PR qQ, 7, qv, gD are calculated using the local track dynamics and
statistics.
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Figure 3-22 Theoretical prediction for 2.7GHz carrier, Doppler shift 375 Hz, (red dots limited resolution
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Figure3-23 Doppler bin difference vs. radial acceleration (experimental)
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Figure 3-25 Doppler bin difference vs. radial acceleration (theoretical) delta frequéntys 46.875 Hz
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After the initial estimation of the likelihood of the association of a particular plot to a
track, the joint maximm likelihood function is evaluated. At this stage the resolution

cases are handled.

40

I I I
=) =1 100 120

old tracks

Figure 3-26 Joint likelihood evaluatiofwhen multiple associating hypotheses are present)

Track initiation and update

When a new plot is encountered that is not associated to an existing track, track

initiation procedure will be followed. During the track initiation an extra parameter
is used, i.e. the minimum number of the associated plots required for a confirmed
track.Different parameters are typically applied for combined and PSR only tracks.
Geographical filtering might be required to cancel track initiation in the areas where

due to the ground traffic a

3.2.3.2 Design

substantial number of false targets is created.

The traker engine groups several plots to a track. The incoming plots are stored in a

kind of FIFO buffer and will stay there for a maximum time (=tracker delay). If the

tracker delay is expired for a plot, the tracker will calculate the best matching track

forth a t pl ot i

An overview of the tracker

f t h e ramévstraokavill berimtiatéd. f o u n d

engine can be viewedrigure 3-27.

t hen
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Tracker
Track streamer --1 —_— track output =
" ~ Trader/Combiner Server
management interface
drop old tracks -t
Tracker CaM
Track initiator -t Corrmand £ Ingquiry

{ Event Interface

select best matches

caloulate probabilities e
___________________________________ $ J
Combiner __;-/ plot FIFO /-. load limiter

Figure 3-27 Tracker overview

The calculate pobabilities block will calculate the chance that a plot belongs to an

existing track. Based on these calculations the select best matches block will decide

which plots belong to which track. After the calculations there is a track updater

block which updées the track with the current plot information. It will also calculate

the expected position of the following plot report by using adaptive Kalman filters. If

no matching track was found there will be a new track started if certain conditions

are satisfid . Tr acks that arendét updated for a per
Track (EOT) message will be generatddack info is outputted to the Track streamer

module [see.2.4Track Streamdr

Theloadlim t i ng bl ock monitors the engine | oop t
will be flushed and data will be lost. This prevents an engine stall.

The two blocks at the right are both communication blocks. The first,

Tracker/ Combiner Server management indetf, is used to communicate with the
tracker server engine by triggering events in tteckerengine. The second, Tracker
CAM Command / Inquiry / Event Interface, is used to communicate with the
Tracker CAM module; this interface will be discussed in détasection3.2.5

Tracker CAM.

3.24 Track Streamer

The function of this engine is simple, it places the data received at its input queue at
an UDP network connection socket. It also manages this UDP ctione
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track Strearner

~ Extractar Server
managernent interface

UDP sacket

Qusue to UDP e CAM Server
Command £ Inguiry
§ Ewent Interface

tracker aulputl gueus

Figure3-28 Track streamer overview

The gqgueue to UDP block reads the input qgueue
forwarded at the UDP socket. At startup the UDP connection is initiated with the
parameters given in the configuration file.

The two blocks at the right are both communication blocks. The first,

Tracker/ Combiner Server management interface, is used to communicate with the
tracker server engine by triggering events in the track stegangine. The second,
Tracker CAM Command / Inquiry / Event Interface, is used to communicate with
the Tracker CAM module; this interface will be discussed in detail in se&@Bb
Tracker CAM.

3.25 Trac ker CAM

This engine handles communication with the CAM software over two TCP/ IP
connections. The Tracker CAM module functions as a TCP server for both
connections. Socket 2 is used as event reporting communication line and socket 1 is
used as command/ ingyicommunication interface. An overview of the engine can
be seen irFigure3-29.
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Tracker CAM

TCP sacket - o | Tracker/Combiner Server
— socket 1 managernent interface
comrnunication (R0

system-events
list

§
*TC: soc kel socket 2 "._—-;_
comrnunication () =
2 g
£
Z i

¥

Engine comnrmunication

Figure 3-29 Tracker CAM overview

The function of socket 1 and socket 2 communication is obvidhs.Engine
communication block manages the communication between the CAM server and the
other system engines. This communication is done by set, get and trigger commands.

The systemevents list block stores the last 500 events reported by the system. This
list can be read by the CAM software by sending the right command for it.

TheTracker/ CombineServer management interface is used to communicate with
thetracker/ combineserver engine by triggering events in theacker CAMengine.

3.2.5.1 Socket 1 communicatio n

This communication is always initiated by the CAM user interface software (=client).
There are two possible manners of communication:

Command: the client writes a new setting to the system, the system will answer with
an OK messag# the action is a swess, if it fails, the system will answer with an

error message

Inquiry: the client asks some information about the system. The inquiry is forwarded
to the subengine who knows the answatthe inquiry and the result is replied to the
client. In case ofmerror, the error code is replied in stead of the answer on the

guestion.

3.2.5.2 Socket 2 communication

The communication on socket 2 is always initiated by the server and is event driven.
This medium is used to inform the CAM user interface software of a chiantfe
software not initiated by the CAM software. Examples of events are:

Error/ warning/ info messages
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3.2.6

Parameter change done by the system

UserPrefs

The Tracker/ Combiner Server has several settings. The settings are grouped in
userprefs INI files. Theyra located in th&:\ Program FilesIntersoft

Electronic$ PSR Extractor Tracker ServérUserPrefdirectory. If you open such a

file you will see something dselow:
[Tracker Control]

comb queue name="comb out"
max size=1000

[Combiner]

Open FP?=FALSE

PSR.Remote (IP:port)=10.20.100.255:11000
PSR.Local(IP:port)=10.20.100.1
SSR.Remote (IP:port)=10.20.100.255:13000
SSR.Local(IP:port)=10.20.100.1
window.Time+=0.50000
window.Time=-0.500000
window.d Range=1.000000
window.d Azimuth=2.000000
CombinerProcessingDelay=1000
PSR.Az offset=0

PSR.Range offset=0

PSR.Range gain=0
PSR.TORoffset=0

SSR.Az offset=0.500000
SSR.Range offset=0.140000
SSR.Range gain=+7000
SSR.TORoffset=0

UDP buffer size (Kbyte)=512

percentage PSR=50.000000

.
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[Tracker]

Open FP?=FALSE

in gueue name="comb out"

out queue name="track out"

# PSR=15

minPowerToStartTrack=25.000000
minConfirmedTrack=3

useKalmanFilter=TRUE

processingDelay=1500

Tracker Parameters.ranth range error=150.000000
Tracker Parameters.random azimuth error=0.5000000
Tracker Parameters.bridge MODES gap=10
Tracker Parameters.bridge PSBR gap=4

Tracker Parameters.maximum speed=350.000000
Tracker Parameters.acceleration, m/ s"2=100
Tracker Paramters.time wind ow=0.500000
Tracker Parameters.revolution period=4.800000
Tracker Parameters.association threshold=150
Tracker Parameters.code association thresh-@0G-
Tracker Parameters.time slot=0.200000

Tracker Parameters.range slot=0.200000

Tracker Paameters.code history=3

Tracker Parameters:-Bodes="<size(s)=0>"

Tracker Parameters.bridge-@de list=10

Tracker Parameters.x1300000.000000

Tracker Parameters.x2=100000.000000

Tracker Parameters.y1+00000.000000

Tracker Parameters.y2=100000.000000

Tracker Parameters.minimum speed PSR=60.000000
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Tracker Parameters.XY filter="<size(s)=1 6> 0.000000 0.000000 0.000000 1.000000
10.000000 1.000000"

6-parameterKalmanFilter.sr=150.000000
6-parameterKalmanFilter.sAz=0.500000
6-parameterKalmanFilter.a=0.010
coastigs=FALSE

plot initiations=FALSE

max #tracks=500

processing late tolerance=100

[Track Streamer]

Open FP?=FALSE

Remote (IP:port)=10.20.100.255:12000
Local(IP:port)=10.20.100.1

TTL=1

In queue name="track out"

[Tracker CAM]

Open FP?=FALSE

Open connection FP?AESE

Automatic startup delay=50000
Address1 (IP:port)=10.20.100.1:19000
Address2 (IP:port)=10.20.100.1:19001

Timeout=500

Important: changing values in ¢ke filescan result in a not working or degraded
M extractor system. Make always a backup of theyfde want to edit so you can

restore the old settings if some change does

The following tables will give an overview of the parameters found in the ini file. For
each section there is a table:

e Trackercontrol section [se@able3-10]
e Combiner section [s€€able3-11]

e Tracker section [se€able3-12]
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e Track Streamer section [sd@able3-13]

e Tracker CAM section [se€able3-14]

Name

Normal value range

Meaning

comb queue name

comb out

Do not change, defines the link betwee

the combiner and tracker engine

Table3-10 Tracker/combineserver UserPref$ trackercontrol section

Name

Normal value range

Meaning

Open FP?

TRUE | FALSE

Debug purpose, opens the engine frg
panelin dev mode

PSR.Remote (IP:port)

10.20.100.255:11000

Remote UDP socket on which the
primary plots can be received.

PSR.Local(IP:port)

10.20.100.1

Local netvork adapter to use for
receiving the data.

SSR.Remote (IP:port)

10.20.100.255:13000

Remote UDP socket on which the
secondary plots can be received.

SSR.Local(IP:port) 10.20.100.1 Local network adapter to use for
receiving the data.
window.Time+ 0.5 Combiner window time +
window.Time -0.5 Combiner window time
window.dRange 1 Combiner delta range
window.dAzimuth 2 Combiner delta azimuth
CombinerProcessingDela 1000 Combiner processing delagefines
how long the data stays into the
combiner data bffer.
PSR.Az offset 0 Used to add a azimuth offset at
incoming primary plots
PSR.Range offset 0 Used to add a range offset at incomir
primary plots
PSR.Range gain 0 Used to add a range gain at incomin
primary plots
PSR.TORoffset 0 Used to add a timeffset at incoming
primary plots
SSR.Az offset 0 Used to add a azimuth offset at
incoming secondary plots
SSR.Range offset 0 Used to add a range offset at incomir
secondary plots
SSR.Range gain 0 Used to add a range gain at incomin
secondary plots
SSR.TORoffset 0 Used to add a time offset at incomin
secondary plots
UDP buffer size (Kbyte) 512 Defines the buffer size of the receivin
sockets
percentage PSR 50 [0;100] Used to define how much (%) of the

primary plot position is used in the

combined pot position

Table3-11 Tracker/combiner server UserPréfsombiner section

Name

| Normal value range |

Meaning

=
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Open FP?=FALSE TRUE | FALSE Debug purpose, opens the engine
front panel in dev mode
in queue nara comb out Do not change, defines the link
between the combiner and tracker
engine
out queue name track out Do not change, defines the link
between the tracker andack streamer
engine.
# PSR 15 Defines the minimum number of hits
to start a PSR only tck. This
parameter is in combination with the
following parameter

minPowerToStartTrack 25 Defines the minimum power to start
PSR only track.
minConfirmedTrack 3 The number of matching plots needg€
to create a confirmed (=outputted)
track.
useKalmanFier TRUE | FALSE Enables/ disables the use of a Kalmg

filter. The kalman filter is an efficient
recursive filter that estimates the sta
of a dynamic system from a series 0
incomplete and noisy measurement]
processingDelay 1500[ms] Defines the maximuniime a plot can
stay in the tracker input buffer. If the

age of a plot exceeds the
processingDelay value it must eithe
be used for a track or thrown aw.ay

Tracker 150[m] Expected range accuracy of the rad

Parametersandom range (standard devit@on).

error
Tracker 0.5[deg] Expected azimuth accuracy of the
Parametersandom radar (standard deviation)
azimuth error
Tracker Parametetstidge 10 Maximum number of consecutive
MODES gap misses for MODES tracls.
Tracker Parameters.bridgq 4 Maximum number of consecutive
PSRSSR gap misses for PSISSR track.
Tracker 350 [m/ s] Maximum expected speed of AC,
Parametersnaximum increasing this parameter will lead t
speed the increase of the false associatior
rate
Tracker 100 [m/ 9] Accounts to maneuvability of the

Parameterscceleration traffic.

Tracker Parameters.time 1 [sec] Time window around the expected
window time of the next detectian
Tracker 4.8 [sec] Time needed for antenna to comple

Parameters.revolution one rotation.
period
Tracker 150 Plot-to-track association threshold:
Paameters.association minimum probability of the true
threshold association (logarithmic)

Tracker Parameters.code -300 Plot-to-track association threshold:

association threshold minimum probability of the true

assaiation in presence of the
matching and correct Aode
(logarithmic)

89
Y

Hintersofifelectianics)



Primary Extractor System TA10

Technical manual

Tracker Parameters.time 0.2 [sec] Max time difference for split plot
slot detection
Tracker Parameters.rangge 0.2 [Nm] Max range difference for split plot
slot detection.
Tracker Paramaters.code 3 This parameter defines how long a
history previous combined track holds it-A
code when there
available for the current track updats
For example: combined track A2345
next scans therebd
available, during 3cansthe tracker
will output a PSR only track with A
code 2345By setting this parameter t
zero it is disabled.
Tracker Parameters:A "<size(s)=0>" experimental
codes
Tracker Parameters.brid gt 10 experimental
A-code list
Tracker Parameters.x1 0[m] experimental
Tracker Parameters.x2 0[m] experimental
Tracker Parameters.yl 0[m] experimental
Tracker Parameters.y2 0[m] experimental
Tracker 60 Minimum speed to start a PSR only|
Parameters.minimum track (knots)
speed PSR
Tracker Parameters. XY "<size(s)=1 6> Prohibited PSR only track start zone
filter 0.000000 0.000000 can be defined into this parameter,

0.000000 1.000000
10.000000 1.000000"

Ail<si ze (X&X24xly BRO

SeeFigure3-30prohibited PSR initiate
zones

6-parameterKalmanFilter.si 150 [m] Expected radar range accuracy
(standard deviation).
6- 0.5 [deg] Expected radar azimuth accuracy
parameterKalmanFilter.sA] (standard deviation).
6-parameterKalmanfFilter.g 0.01 [m/ s3] Expected random change of the

acceleratn (standard deviation). Thg
model uses the AC model flying with
a constant acceleration with randon

Gaussian acceleration error.

coastings

FALSE [TRUE]
FALSE]

By enabling this parameter the track
will output coastings. A coasting is g
tracker predicn of an existing track,
This coasting is generated when
thereds no new ma
track.

Plot initiations

FALSE [TRUE]
FALSE]

By enabling this parameter the track
will output plot initiations. An
initiation is a not confirmed track so i
has no tracknumber.

Max #tracks

500

This parameter defines the maximuf
number of active tracks. By setting &
higher number, the processing loag

will increase.

Processing late tolerance

100 [%]

This parameter is used in conjunctio

=
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with the processing deyaWhen the
timestamp of a track is higher than

processing delay + tolerance the inp

queue will be flushed = data loss.

Table3-12 Tracker/combiner server UserPréfsl rackersection
Name Normal value rang Meaning
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panel in dev mode
Remote (IP:port) 10.20.100.255:12000 Remote UDP socket on which the track
are outputted.
Local(IP:port) 10.20.100.1 Local network adapter to use for
outputting thedata.
TTL 1 Time To Live setting
In queue name track out Do not change, defines the link betwee
the tracker and track streamer engine
Table3-13 Tracker/combiner server UserPréfs rack streamer section
Name Normal value range Meaning
Open FP? TRUE | FALSE Debug purpose, opens the engine fron
panel in dev mode
Open connection FP TRUE | FALSE Debug purpose, opens the connection
front panelin dev mode
Automatic startup 50000 Defines the automat startup delay in ms

This mean that the tracker/ combiner wi
startup automatically after the given tim
with the default settings. If there is a CAl
connection this autostart feature can b

delay

10.20.100.1:19000

overridden.

Defines thesocketl configuration

Defines the socket2 configuration

Defines the communication timeout
setting in ms

10.20.100.1:19001
500

Addressl (IP:port)
Address2 (IP:port)

Timeout

Table3-14 Tracker/combiner server UserPréfs racke CAM section

R [Nm] H

Unity vector (Lx,Ly)

L [Nm]

Figure 3-30 prohibited PSR initiate zones
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3.2.7  Windows Registry Contents

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

Take care using the Registry Editgiou may cause serious problems that may
% require you to reinstall your operating system.

The Tracker server has a key entry in the windows registry found at the following
location:

HKEY_LOCAL_MACHINE\ SOFTWARE IntersoftElectronic$ Tracker SRV

To edit valueds in this key you must use the
editor: clickstart -> click run -> type in:regedit-> click the Ok button. Now the

registry editor is startedrigure3-31shows a screenshot of thrackerserver key

entry.

% Registry Editor,

File Edit Miew Favorites Help
(3 rem || Mame Type Data
(3 Replay @(Default) REG_5Z [value not set)
% T — E"]Path REG_5Z C:\Program Files\Intersoft Electronics\PSR ExtractorTracker Server
0 _ DEV (2]settings File REG_SZ defaul.ini
{Z3 Transponder Decoder St Version REG_5Z 131
({1 USB_DEVICES
[ ¥ARDIOS_SMGR v
< > b S
My ComputeriHKEY _LOCAL_MACHIME, SOFTWARE! Inkersoft Electronics) Tracker _SRY

Figure 3-31 TrackerServer windows registry content

Key contents:

Path [string]: contains the installation path of tha&ckerservice. In this dectory you
can find theTrackerServer.exe

Settings File [string]: defines the UserPref ini file to use.

Version [string]: defines the version number of the current software. At startup the
software will check its internal version number against theiearaumber in the
registry.

3.2.8 Running the Tracker Server

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

TheTrackerserver is configured to automatically run at stapt of your computer,
you may alter this default setting and start the service manually when needed.

TheTrackerserver can be started using the Windows XP sesuitanagement
console

To open Services, clicBtart, point toSettings, and then clickControl Panel. Double
click Administrative Tools, and then doublelick Services For information about
using Services, clicklelp on theAction menu in Services.
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The following windowappears (this window might look different on your system
depending on your installation):

File Action Yiew Help
e = WmEFDB (@2 s m
Mame # | Description I Skakus | Startup Type | Log On As I :I
%Prntected Skorage Provides pr..,  Started Autoratic Local System
%PSR Exkractaor Started Autarnatic Local System
53 EPS { | Started Butomatic
%QDS REVP Provides m... EEIE |
%Remute Access Aok, Creates a .., EEIE Local Syskern
%Remute Access Con,., Creabes a.., EEIE Local Syskern
%Remnte Deskiop He... Manages a... Manual Local System
%Remnte Procedure ... Provides th.., Started Automatic Metwork 5... ;I

Extended j, Standard i

Figure 3-32 Services Management Console

Locate
start

t h eTraekenCombingd P 8 R d
the service

press

==

aMyopbessonhheofnsSt op

Ser \
BEbevbe

t hleo fitBdoa r t
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3.3 DHM Service

G For a detailed explanation of the DHM consult the DHM user manihas. chapter

describes the DHM session used in the extractor system. Because everny syste
installation has difference, this description can be seen as an example. So the sessions
on your system can differ from the ones shown here.

Session list:
e UDRJactive session]
e EV760[active session]
e Asterix[active session]
e Video[dummy session]

e Digital [dummy session]

331 UDR session

This sessiongads datdrom the serial input channels of tiRRE790d evice. In this
setup only chlis used as a passive serial input. This channel correspondent to the
EV760 inputl of the PRE790 devicEhe data is forwarded tan UDP output for use

in a different session.

i LUDR Setup E|
Line Corfig
Mode Type App. Rxclk  TxCk Baud
Passive | |[R5z3z v |[DTE %] Ext. v | Ext. » [ 0|
Mone »|RSz3z v | DTE Int, e
Event Config Transport Laver Config
12 bit (4096) » | ACP Input in: EW760 % |Protocal

Figure 3-33 Serial input UDR configuration

There is also data coming from remote addresses. The setup giteguire 3-34

shows twoUDP input sockets for data coming from Semmerzake. The data is in
ASTERIX CAT 1 and 2 format. This data is recorded to file for later use, the setup of
the recorder can be seenRigure3-35. Further the data is split and conwedtto D6,

this data is used to display on the MRD display.

\
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3.3.2

Figure 3-34 Beauvechain UDR session

Figure 3-35Beauvechain RA SR recorder setup

EV760 session

This session reads the EV760 data placed by the UDR session on the network. The
UDP input block streams the data to the EV760 convert block (setup can be seen in

Figure3-37). After the convert the data is placed on the netwforkhe
tracker/ comber service. The data is also made available for the MRD display by the

RadarOutput block.
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