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and Laser Range Scanners

Yoshinori KOBAYASHI, Daisuke SUGIMURAT, Makito SEKI!, Kousuke HIRASAWA T,
Naohiko SUZUKI', Hiroshi KAGE', Yoichi SATOT, and Akihiro SUGIMOTOTT

T Institute of Industrial Science, The University of Tokyo
4-6-1 Komaba, Meguro-ku, Tokyo 153-8505, JAPAN
1T Advanced Technology R&D Center, Mitsubishi Electric Corporation
8-1-1, Tsukaguchi-honmachi, Amagasaki City, Hyogo 661-8661, JAPAN
17T National Institute of Informatics
2-1-2 Hitotsubashi, Chiyoda-ku, Tokyo 101-8430, JAPAN
E-mail: {{yosinori,sugimura,ysato}@iis.u-tokyo.ac.jp, 11Seki.Makito@dr.MitsubishiElectric.co.jp,
t1THirasawa.Kosuke@cs.MitsubishiElectric.co.jp, t1{1Suzuki.Naohiko@dw.MitsubishiElectric.co.jp,
1771 1tKage.Hiroshi@dc.MitsubishiElectric.co.jp, 17111 tsugimoto@nii.ac.jp

Abstract For tracking a varying number of people using distributed cameras, it is important to deal with appear-
ance/disappearance of people due to various causes including occlusions. We propose a method for tracking people
with automatic initialization by integrating observations from distributed cameras and laser range scanners. In our
method, the problem of estimating 3D positions and orientations of multiple people’s heads is formulated based
on a mixture particle filter. Proposal distributions of a mixture particle filter are constructed by using a mixture
model that incorporates information from an optical flow and measurements from a laser range scanner. A set of
AdaBoost-based classifiers trained to detect a face with a particular orientation are selectively used for hypothesis
evaluation. Our experimental results demonstrate the effectiveness and robustness of our method.

Key words people tracking, distributed cameras, laser range scanner, mixture particle filter, AdaBoost
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