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Windows adaptive particle filter algorithm based on

principal component analysis

Li Quan'?, Zhao Xunjie', Peng Qingyan', Zou Wei', Zhang Xuesong®

(1. School of Physical Science and Technology, Soochow University, Suzhou 215006, China;

2. Science and Technology on Electro-optical Security Laboratory, Yanjiao 065201, China)

Abstract: An adaptive bandwidth object tracking method based on particle filter was proposed. Classic
Particle Filter based tracking algorithm uses fixed kernel-bandwidth, as the scale changes obviously, the
target may not be tracked effectively. So the principal component analysis method was introduced into the
particle filtering framework to analysis the covariance matrix of the pixels within the target region. Then
the most ideal tracking window including target direction and scale can be calculated. The experimental
results show that the method can be adaptive to the variation of local structure of the target, moreover,
spatial location and scale are good.
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Fig.1 Tradition tracking window and the best tracking window
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Fig.2 Test pictures of material objects
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Fig.4 Comparison of rotating face tracking results
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