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Abstract: To improve the robustness while tracking a ground target with strong mobility in the cabin
environment, a particle filter was taken as tracking framework, and its dynamic model and observa-
tion model were investigated. According to the two-stage dynamic model proposed by Kristan et al, a
two-stage acceleration (TSA) dynamic model was proposed for the characteristics of cabin environ-
ment and the strong mobility of the tracking target. According to the idea of asymmetric kernel func-
tion proposed by Yilmaz et al. , a method was proposed by using Snake algorithm to extract the object
contour and to construct an asymmetric kernel function based on contour information to solve the real-
time moving target problem. Finally, the TSA-AK particle filter tracking algorithm was proposed
based on above methods. The proposed algorithm was tested on the video tracking ground target in
cabin environment. The results show that the proposed algorithm can stably track target moving in a

wide range of velocity. The targeting accuracy is 98% . and the computing frame rate is 26 frame/s
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when the object scale is 25 pixel X 30 pixel.
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Fig. 8 Tracking results from aviation camera with swing (Upper: TSA, Middle: NCV1, Lower: NCV2)
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Tab.2 Comparison of tracking performance of

three tracking algorithms

i/

Bk BhAEE WFRH R
(frame *» s~ 1)
TSA-AK  TSA 100 26 49/50
NCV1 NCV 100 28 9/50
NCV2 NCV 200 20 48/50
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