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Video Target Tracking Based on New Cloud Adaptive Particle Swarm Optimization Par-
ticle Filter
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Abstract: To improve the accuracy and robustness of occlusions and fast moving in video target tracking,
a tracking algorithm based on particle filter optimized by a new cloud adaptive particle swarm optimization
(CAPSO) is proposed. The possible position of moving target in the next frame image is predicted by
particle filter, and the target template and candidate regions are mateched with the color histogram statis-
tical characteristics to ensure the tracking accuracy. Then the proposed CAPSO is utilized to divide the
particles into three group based on the fitness of the particle in order to adopt different inertia weight gen-
erating strategy. The inertia weight in general group is adaptively varied depending on X-conditional cloud
generator. The inertia weight has randomness property because of the cloud model. Therefore, the re-

sampling frequency of particles filter is reduced. The computational cost of particle filter is effectively re-
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duced and it is effective to solve the target tracking problem of occlusions. In addition, the algorithm can
effectively balance the global and local searching abilities of the algorithm by adopting three different iner-
tia weight generating strategies, which can adjust the particle search range, thus being adaptable to dif-
ferent motion levels. Experimental results show that the proposed algorithm has a good tracking accuracy
and real-time performance in case of occlusions and fast moving in video target tracking.

Key words: target tracking; particle filter; cloud model; particle swarm optimization
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Table 1 Comparison of efficiency among PF, PSO-PF and CAPSO-PF

55 1 419050 (400 WD 5 2 41E (34 WD A 3 ALK B0 WD Foppex
ki 8 RN TR BRI EREE P ERE GUH%E
FEAKC  WOR BB WEC RN s PRI
PF 179.400  203.7  168.827  18.7  160.915  18.8 56.2%
N=300  GPSO-PF  198.306 145.6 189.901  13.8  174.817  16.8 44.3%
CAPSO-PF  204.536  123.8 204.858 9.8  185.422  12.8 34.1%
PF 58.811  214.0  56.810  19.2  54.470  18.4 57.1%
N=100  GPSO-PF  65.479  148.2  60.929  15.1  57.227  16.2 45.2%
CAPSO-PF  67.259  128.9  67.453  10.6  62.075  12.5 35.0%
PF 30.167  208.0  29.402  20.8  29.764  17.5 57.2%
N=50  GPSO-PF  32.717  146.2  32.215  16.0  31.156  15.9 45.5%
CAPSO-PF  34.081  127.6  34.747  10.7  33.096  13.1 35.7%
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Table 2 Average computation time

BEH R _ EAT Il ko
914 92U o534 L 5

PF 17. 827 1.756 1.722 21.779

GPSO-PF  GPSO-PF 25.956 2.592 2.494 14. 947
CAPSO-PF 21. 486 2.267 2.147 17.915

PF 15.621 1.593 1.575 24.695

GPSO-PF GPSO-PF 18. 025 1. 893 1. 823 21. 342
CAPSO-PF 16. 981 1.786 1.746 22.620

PF 15. 021 1.572 1.522 25.614

GPSO-PF GPSO-PF 16. 941 1.748 1.701 22.756
CAPSO-PF 15.917 1.671 1.641 24.130

1 MR 2 WG R W] CAPSO-PF 52 BN 1R 7 19 A3 Z80RE A 250, () i o /b 17 SR A 08K AH
MO FEAR 7 AR A, FUR TR Ab AR 23 T 09 1 00 T 5 — 8 ias B E] . 7R SEEG P, CAPSO-PF L F 1
BEPD AT AL 18~ 24 Wnd IR L AT DU AL B R SEIE O ZOR . Bk AR L PF B2 47 i A] f < — 2, {1
S BEAT 280 A e s B B v S 0 RS 3 3l Tl AT AR AT A T ) S A A A R A

4 HFRIE

Bt AT s R B T v 8 5 1] LAk AN AR R 32 Bl H AR By 2% K B TR AL, AR SR — B 5 R
F3dE W PSOCCAPSO) PG A RL 5~ 38 8 B9 BT F AR BR B3 B0 . 580 1o FHORE - B 0l B0 1 s 7 A0 330 T — it
BRI L8 L 454 90E H T B GR350 A CAPSO 553 1 AR 4 b 7 35 B B (4% k0 7 48 0 W = A7
T & 23 591 R FHAS [ 6y A58 P AS B A B0 % 38 30 Rl R A B PR AN ol X 2R o e AR A O N M L A
Zo R TR i P L BIL P R RG A o A L O IBRA AC R 9 R DR I BE T ST RE AL L RE 1 0 R
SR Y 4 J) R Ry B 48 2R RE 7 vl e 1A Y e A (4 DR /DN SR A R T A 48 R A R T T PR i
B H bR B MR SC S5 R IR T AR SO DM X IR H A B R Y R R PR Gz Bl H AR
F O 1 DL B A B SN R R
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