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An Occlusion Robust Weight Integration Method for
Multi-camera CONDENSATION

YUSUKE MATSUMOTO," TAKEKAZU KATOt and TOSHIKAZU WADAf

This paper presents a novel method for human head tracking using multiple cameras. Most
existing methods estimate 3D target position according to 2D tracking results at different
viewpoints. This framework can be easily affected by the inconsistent tracking results on 2D
images, which leads 3D tracking failure. For solving this problem, an extension of CONDENSA-
TION using multiple images has been proposed. The method generates many hypotheses on a
target (human head) in 3D space and estimates the weight of each hypothesis by integrating
viewpoint dependent weight values of 2D hypotheses projected on image planes. In theory,
viewpoint dependent weight values should be integrated by multiplication, however, it is eas-
ily affected by occulusions. Thus we investigate this problem and propose a novel integration
method in this paper and implemented a prototype system consisting of six set of PCs and
cameras. We confirmed the robustness against occulusions and the efficiency of our method.

June 2007

1. 0000

jogooooobbooooooboooboooboo
goooooooobooooooooobooooooo
gooooooooooooooobooboooooo
goooboooooooobooboooooboooon
oboboooooooooooooooooooooaa
goooboooooooooooocoooOooooo
oobooooboobooo2b00000c0oooa

20000000000000000000O0CO0

t0o0o0o0oooooooooo
Graduate School of Systems Engineering, Wakayama
University

100

0000000000000 20000000000
00000 3000000000000000Y"%
000000000001)00000000PCOO
0000000000000002) 0000000
000000000000000000000000
000 200000000000000030000
0000 20000000000000000000
003000000000000000000000
000000200000000000000000
oooQ
300000000000000000000000
000000030000000000000000
000000000000000000000000
oDooooo®Yoooon



Vol. 48 No. SIG 9(CVIM 18)

000000000 ConpENSATION OOOOOOOOO 101

01 000o00ooo
Table 1 Comparison of conventional methods with our method.
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Fig.2 Weight integration.
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Fig.6 Weight map using integration by summation.
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Fig.7 Weight map using integration by Eq. (6).
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Fig.8 Weight map using our method.
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(c) 100 frame
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Fig. 18 Tracking of multiple people.
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