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Abstract In this paper, we propose a method that estimates the motion of several multi-joint rigid objects under
geometric and appearance constraints. Most of the previous works try to recover motion parameters which im-
plicitly involves geometric constraints under appearance constraints, however these methods are easily stuck at a
local minimum. In the proposed method, each part in multi-joint objects is treated as an independent object and
motion parameters of all the parts are simultaneously recovered under both geometric and appearance constraints.
Constraints on relative position and orientation between consecutive joints are used as geometric constraints, and
depth from stereo and occluding boundary edges are used as appearance constraints. The motion parameters for
all the joints are iteratively updated by robust and parallel ICP. The proposed method was evaluated by estimating
motion parameters of a manipulation task operated by a multi-fingered robot hand.

Key words Motion Estimation, Multi-Joint Object, Geometric Constraint, Appearance Constraint, ICP
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