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Abstract

This paper proposes a real-time hand pose tracking method using a monocular RGB camera. Hand tracking has high ambiguity
since a hand has a number of degrees of freedom. Thus, to reduce the ambiguity the proposed method adopts the step-by-step
estimation scheme: a palm pose estimation, a finger yaw motion estimation, and a finger pitch motion estimation, which are
performed in consecutive order. Assuming a hand to be a plane, the proposed method utilizes a planar hand model, which
facilitates a hand model regeneration. The hand model regeneration modifies the hand model to fit a current user’s hand, and
improves robustness and accuracy of the tracking results. The proposed method can work in real-time and does not require
GPU-based processing. Thus, it can be applied to various platforms including mobile devices such as Google Glass. The
effectiveness and performance of the proposed method will be verified through various experiments.
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Table 1. Variables used in Equation 1
Variable name Definition
T; 1-th column of 7
V., (4,4) A variance vector for 2-th hypothesis
), A variation of the palm pose in j-th iteration
r Decrease ratio of n[’, at each iteration
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Error

The proposed method without the hand model 167
regeneration '

The proposed method with the hand model 108
regeneration '
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Fig. 10. Results of the proposed method with synthetic sequence. (a) Synthetic sequence, (b) results of the proposed method without the hand
model regeneration, (c) results with the hand model regeneration
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Fig. 11. Results of the proposed method with real scenes. (a) Real scenes, (b) results of the proposed method without the hand model regeneration,
(c) results with the hand model regeneration
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Fig. 12. Effectiveness of bi-directional PSO. (a) The synthetic sequence, (b) results of general PSO, (c) bi-directional PSO
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Fig. 14. Effectiveness of bi-directional PSO with real scenes. (a) Real scenes, (b) results of general PSO, (c) bi-directional PSO
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Table 3. Accuracy of the palm pose estimation
Steps used for tracking Region for gccuracy Error
calculation
Using the whole of the proposed Palm and fingers | 1.08
method Palm 0.53
) N Palm and fingers 2.56
Using only the palm pose estimation Palm 0.91
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Fig. 16. Various results of the proposed method with real scenes
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