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Real-Time 3D Hand Shape Estimation using Multiple Cameras

Weiying CHENT, Ryuji FUJIKI', Daisaku ARITAT, and Rin-ichiro TANIGUCHI'

1 Department of Inteligent System, Kyushu University 61 Kasuga—koen, Kasuga, Fukuoka 816-8580 Japan
E-mail: 1{chen,fujiki,arita,rin } @limu.is.kyushu-u.ac.jp

Abstract This paper proposes a novel method for real-time 3D hand shape estimation that can be used for vi-
sion-based human interface and interactive applications. In this method, to reduce the influence of self-occlusion,
hand shape features are acquired from the multiple camera images and two proper cameras are automatically se-
lected for stereo vision. Then, all joint angles are estimated by inverse kinematics. Considering that the motion
constraints of the articulated hand can reduce the estimation complexity arising from the high degrees of freedom
of the hand, physical hand constraints heuristically introduced are combined with Inverse Kinematics to make the
estimation more efficient. The effectiveness of our approach is demonstrated with experiments on a number of
different hand motions with finger articulation and global hand rotation under complex background.

Key words 3D hand shape estimation, Inverse Kinematics, Hand Constraints, Multiple Cameras
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