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Target Tracking Using SIR/MCMC Particle Filters
by Multiple Cameras and Laser Range Finders

Hiroyuki YAMADA T, Ryo KURAZUME', Kouji MURAKAMI T, and Tsutomu HASEGAWA

1 Kyushu University
744 Motooka, Nishi-ku, Fukuoka 819-0395 Japan

Abstract We are conducting the research project named Robot Town Project. The aim of this research is to develop a dis-
tributed sensor system such as cameras, laser range finders, and IC tags, and its management system so that autonomous rol
can work with humans in an ordinary environment for daily human life. This paper describes a tracking system of multiple

moving objects using Level Set Tracking and multiple heterogenous laser range finders developed in the project. Level Set
Tracking is a method that enables to track multiple targets on 2D images robustly and simultaneously in real time even if the
targets are overlapped each other. Meanwhile, multiple laser range finders can acquire precise 3D range data of moving ob
jects. This paper proposes the combined system of these techniques using two kinds of particle filters with different resolution,

SIR particle filter and MCMC particle filter, for tracking multiple targets precisely and robustly against occlusion.
Key words Laser range finder, Sensor fusion, Particle filter, Level Set Method, MCMC
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0 1 Level Set Tracking
Fig.1 Level set tracking
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Fig.3 Existing region of target
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Fig.4 Results by SIR particle filter
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05 SIRMCMCOOOOOOOOOOOOOOOO
Fig.5 Results by SIR and MCMC patrticle filters
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