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A 3D Motion Capture for Outdoor Pedestrian

YUkl Wapa,? SiNva Suzukif?
and MASANOBU YAMAMOTO!

This paper proposes a marker-less motion capture system to estimate 3D mo-
tion of pedestrians walking outdoor from multiple camera views. The cameras
synchronized by GPS can observe pedestrians without disturbing the traffic.
Outdoor pedestrians wear various clothes. It is difficult to see their pose from
their appearances as long as they do not wear greatly tight clothes. This paper
chooses a way to specify the position of the body part manually. However, even
if arms and legs’ position can be specified, it might be difficult even to see pose
of the trunk visually according to some clothes. This paper proposes an inverse
kinematic technique to estimate pose of the trunk from positions of the arms
and legs. Using this technique, the proposed motion capture system estimates
body poses in several key-frames, and then it determines the poses between
key-frames by a tracking approach based on the temporal-spatial gradient.
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Fig.1 Set up of syncronized cameras in outdoor (left), calibration box (center), and articulated
body model (right).
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Fig.2 Three independent planes (Left), three planes intersect a straight line (Center), and two
median planes coincide with each other (Right).
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Fig.3 Torsion, side bending and standing postures
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04 0O000000DD0OOOOO(O00000000DDO0O0OOO(M)DO000O000000
Fig.4 Pose estimation from body axes. Pedestrians are (a) putting hands in the pocket, and (b)

carrying luggages, respectively.

05 0000000000000 0O0O0O00000 () 0000(b) OO0
Fig.5 Pedestrian wearing lose clothes. 0 Pose estimation (right) from body axes (left) falls into (a)

failure and (b) success.
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Table 1 Class of pose estimated at key-frames
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06 000 Pedl(D)0Ped2(0)0Ped3(0) 00000
Fig.6 Tracking results of Ped1(top), Ped2(center) and Ped3(bottom)
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