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Subspace based target tracking algorithm
LI Jing-yu™ , WANG Yan-jie

(Changchun Institute of Optics , Fine Mechanics and Physics ,Chinese Academy of Sciences ,
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Abstract; In terminal guidance tracking phase, the missile's flight attitude, the distance from missile to
the target and target's moving status and appearance change a lot. Using a single fixed template can-
not achieve stable tracking. In this paper,a new subspace-based moving target tracking algorithm is
proposed. First,a set of orthogonal sparse subspace feature vectors are used to describe target model.
Then,using incremental method to continuously update the subspace model to accommodate the target
changes in appearance which is caused by intrinsic and extrinsic factors, therefore, the tracking
accuracy is improved. Finally,importance sampling algorithm and maximum likelihood estimation are
applied to solve complex optimization problems. Experimental results show that when the camera and
the background suffer larger relative motion and target status changed dramatically,the algorithm can
still be able to achieve sustained and stable tracking,and the average tracking error keeps less than
10 pixels. It can satisfy the system requirements of stability and robustness for terminal guidance
tracking.
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Fig. 1 Sparse matrix feature extraction
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Fig. 2 Establishment of the target subspace
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Fig. 3 Tracking experiment one



543

ZEERT, AR BT TS (A H AR R R BRI AR 621

Bl i AR AE R Ross 119 TVT 59k BRER 45
T 2T A0 R ZR AE A A SR B 5 1L o (8 A X7 R A
AR A5 B S PR A B 400X AR SO A
MfLE . AR A 300 ANKLF, W AT LLE H
IVT BILTES 295 W2 e KA mE . B h
FASCR NS B bR B R R ik Bz H
BRIz 3l 1 EL S B0 24 H bR & A E8 43 £ (104 T
F1 492 W), fig %% (107 Wi 194 WUAT 561 WD) . LA K&
FELR AR AR (398 i) B 357 R 8 S BUAR S 11 RS

P 4 Sfg A SCam e F TVT B0 6 0 BR B i 2% 1
B . B FR AR WS, DAk BR AR R AR R R AE
R SEBR A E S AT EUE Y R 2% . AR SCRE
AUAE B 30 43 306 45 1) 104 T A1 492 g M B4R 22 1
{8, 22 J5 1 il 1 Kk 2 e R

SEHG TR AR I A B A5 R AR 5 TR
BE— R 15 7 2 AR » fie K B — iR A 224 i
(1 RS 5 SR 2T (0 HE Dy A A 2 11 1138 IR A

T B DU P D BRI A
(9 H bR B L A A 1 25 1) 8582 1 iR 22 R R A
PRECEE IR, fe T LAY R A H B 1 s ] 2k TR
B BRERE R P A bR ROE R KL IF HZ B R
YT AR SCR T RS 52 Ik HLAS E BRI

90

—— Proposed method
80t | ... T

70
60

50 ;\ .
40

30
20
10

0

MSE(Pixels)

0 100 200 300 400 500 600
frames

B4 BRERRE L

Fig. 4 Comparison of tracking error
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