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Pedestrian Tracking Using Directed Scene Motion Pattern and Particle Filter

QU Jianming, LIU Zhijing, HE Wenhua

(School of Computer Science and Technology, Xidian University, Xi’an 710071, China)

Abstract: An online learning model oriented to directed scene motion patterns and based on
particle filter is proposed to get over the problem that existing pedestrian tracking algorisms have
little consideration on the scene motion patterns, to process the priori scene information and to
improve the precision of pedestrian tracking. The model describes the local motion characteristic
in phase space of the system state vector using a direction-speed motion histogram matrix, and is
updated according to weighted voting of each track unit. The particle filter can accelerate the
particles evolution to the true posterior distribution through modifying likelihood probability
distribution of particle transfer. Experimental results on two pedestrian data sets with different
characteristic forms and comparisons with the standard particle filter algorithm show that the
average tracking error of the proposed approach is 40% lower than that of the standard particle
filter algorithm, while its computation speed approaches the range of 6 to 15 frames a second, and
that the proposed approach completely meets the conditions of real-time application.

Keywords: directed scene motion pattern; particle filter; pedestrian tracking
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