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3D Hand Shape Estimation

based on Inverse Kinematics with Hand Constraints

Ryuji FUJIKI', Weiying CHEN', Hiromasa YOSHIMOTOT,
Daisaku ARITAf, and Rin-ichioro TANIGUCHI'

1 Department of Inteligent System, Kyushu University 6-1 Kasuga—koen, Kasuga, Fukuoka 816-8580 Japan
E-mail: {{fujiki,chen,yosimoto,arita,rin }@limu.is.kyushu-u.ac.jp

Abstract We are researching for real-time hand shape estimation for human interface. Since a human hand has
many joints, it makes hand shape estimation difficult. For example, we have to deal with a self-occlusion problem
and a large amount of computation. On the other hand, a human hand has several constraints, i.e., each joint
has a movable range and interdependence. In this paper, we propose a model-based method to estimate 3D hand
shape using a hand contour and hand constrants. Though a hand contour can be extracted robustly, it dose not
have enough information for estimating 3D hand shape. To estimate for it, we use hand constraints. Based on this
estimation, we can hypothesize about the positions of fingertips for searching for edges corresponding to fingertips
in order to estimate 3D hand shape more accurately. In addition, we make experiments to show our method can
estimate 3D hand shape in real-time.

Key words 3D Hand shape estimation, Inverse Kinematics, Hand Constraints
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