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A Study on the TWS Tracking Filter for Multi-Target Tracking

o OUET-IR OB OET-F ' E
(Yang-Weon Lee - Jin-Heon Seo - Jang-Gyu Lee)

Abstract - In the conventional track while scan (TWS) system, there are two major
functions to be performed : detection and tracking. These two functions are normally
designed and optimised independently. So TWS algorithm ignores the available decision
features that can help in resolving the plot-to-track association ambiguity. Therefore
conventional TWS system can’t track the targets in a densed multi-target environment.
This paper presents a new TWS algorithm for multi-target track to solve the existing
TWS system problem in clutter environment. The algorithm proposed in this paper is
derived by moditying the part of joint probabilistic data association (JPDA) algorithm
to get the one to one correspondence instead of multiple correspondence and combined
with maneuvering detection logic so that it could also track the low maneuvering
targets. Simulations to contirm the performance are done in crossing, parallel and
maneuvering target. The proposed algorithm was successfully tracking targets above
target situations.
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Table 4.1 Target motion data for compuer

simulation
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W & H] 1A
7 x v Ux Uy
1 3 3 10.36 0.06
ik F A
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0.175 | B o] -5 % %

5 6 12 10.31 | 0.175 {(km7}+#)
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Table 4.2 Maneuvering parameter for
maneuvering target
AN g g e s A8 558
7 (m/s*) | (km) (%) | AIZH ) | A 7H (=)
6 20 4.08 73.7 30 45
7 30 3.30 81.9 45 60
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Table 4.3 Average estimation error on two
crossing targets

gaws | AAeAEm) | SEo(km/s)
! JPDA AlerdE | JPDA | AjaldH
10778 | 0,65 | 0171 | 0.184
2 087 | 0w | 066 | 0.142
E 44 wx =E dstel mE 3¥ HH
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Table 4.4 Target mean life for target detec-
tion probability change
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Table 4.6 Track coalescence and lost track
rate
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. .
F4 5

B R 1% 2 3f (km) H x93k tkmy/s) Table 4.7 Maneuvering target track capability
: JPDA | Alet= e | JPDA | Alekd g for target detection probability change
o = I !
4 1.053 | 0.474 | 0.188 | 0.162 gGEE 095 0 0.9 0.85 0.8
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OGEEH FHE Y8 TWS S Eejol B AP 419



zolsgozs 2x0] Shsa g, ¥ om
229 A%e A7) A Be-le) EHYE
5ok 7% ol gdte] Agalolde s 23
4.5% Agdol4g A5zA JPDA sye 24
of 71%ap 2Ae RASA et AAT P

A% oA 249 B2 Wl 24 %4

F¢ 2o Fn gch @ @A BEe wstel
e 24 2 FAE Boes AN F 47
2ol WA AL WA AW 203 B A
o @ A3 B gl 90%elsd Aol 7]
5 g4 24 oo 343 wolde 4 T 4
otk

2ol aﬂ gee,
A

ME 24 %74 FElE FAE 5 Sle o 24
[=]

24 TWSHEE Aatglch, Aty Ay dx

2o AFE Alabgke] 745 71E9] JPDA
g w47 Addich 71E 24 FH FH
< Z9eiA 7lE ®iAl 2AE AdAsle] A
dnelEy APAA FEE 32413’—'10}4 e} du}b
A71%E Ao thi FHo| F3EE ubt vF
24 A4 Felorl, Agtdt %131%91 A%
slol & 3 A B4 Az mx FHANME
Bar-Shalome] JPDA[7] uhila} §A13 24 E.4
2 2o #Hy o]F FAHw 203 ZH FE

# (Monte-Carlo) Aj-E#o]delx JPDA u}
40%°)4F 3 Ty T 44 9 £ =

[¢]
Al Alebet dneFe 20% A A 3

2

Mo B
2

H
L5 TWSA A8 Ao A &HLRo] 753 7

4 11 2 4

[1] S.A. Hovanessian, Redar System Design and

420

Trans KIEE, Vol. 41, No. 4, APR. (992

Analysis, Artech House, 1984

[2] V. Nagarajan, R.N. Sharma and M.R.
Chidambara, “An algorithm for tracking
man euvering target in clutter, “IEEE Trans.
Aerosp. Electron. Syst, Vol. AES-20, pp.
560~574, 1984

[3] D.B. Reid, “An algorithm for tracking multi-
ple targets,” IEEE Trans. Automat. Contr.,
Contr., Vol. 24, pp. 843~854, Dec. 1979

[4] Y. Bar-Shalom, “Survey paper:tracking
methods in multi-target environment,” IEEE
Trans. Automat. Contr. Vol. AC-23, pp.
618~626, 1978

[5] R.W. Sittler, “An optimal data association
problem in surveilance theory, “IEEE Trans.
Mil..Elec,, Vol. 8, pp. 125~139, Apr. 1964

[6] P. Smith and G. Bucheler, “Branching algor-
ithm for discriminating and tracking multi-
ple objects,” IEEE Trans. Automat. Contr.,
Vol. AC-20, pp. 101~104, Feb. 1975

(7] K. Birmiwal and Y. Bar-Shalom, “On track-
ing a maneuvering target tracking in clut-
er,” IEEE Trans. aerosp. Electron. Syst.,
Vol. AES-20, pp. 630~645, 1984

18] K.C. Chang and Y. Bar-Shalom, “Joint
probabilistic data association for multi-
target tracking with possibly unresolved
measurements and maneuvers,” IEEE Trans.
Automat. Cont Contr. Vol. AC-29, pp.
585~594, 1983

[9] R.A. Singer, “Estimating Optimal Tracking
Filter Performance for Manned Maneuver-
ing Targets,” IEEE Trans. Aerosp. Electron.
Syst., Vol. AES-6, No. 4, pp. 473~483, July,
1978

[10] G.R. Grimmett and D.R. Stirzaker, Probabil-
ity and Random process, Oxford Press, pp.
141~142, 1983

1) RE. Kalman, “A new approach to linear
filtering and prediction theory,” J]. Basic
Eng., Vol. 82D, pp. 35~50, Mar. 1960

(12] A. Farina and S. Pardini, “Track While
Scan Algorithm in a Cluttered environment,”
IEEE Trans. Aerosp. Electron. Syst., Vol
AES-14, Sept. pp. 769~779, 1978



