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Automatic calibration of hand structures based on voxel data

Yao Zhengwei, Pan Zhigeng
Digitial Media and HCI Research Center, Hangzhou Normal University, Hangzhou 310036

Abstract: Objective Calibration of hand structures is one of important steps to create an individualized three-dimensional
hand model and estimate hand-pose. Because the hand structure is covered by the hand surface, the common cameras can-
not directly get the hand structure, and people were required to participate in the calibration of hand structure, which can-
not be completely processed by the computer. That makes the calibration complex and more time is needed. Method In or-
der to acquire an automatic calibration of a hand structure, a set of image segmentation and enhancement techniques were
used to find the link structure of the hand, based on the relationship of hand prints and joints in the individual’ s hand.
The techniques of 3D modeling using multiple cameras, 3D fitting, and the Particle Swarm Optimization algorithm were
used to optimize the link structure of hand. Result Proved by the experiments, the calibration method proposed in this pa-
per can successfully extract the structure of the hand, and each stage of the calibration process doesn’ t need people partic-
ipating in. Conclusion Comparing with the original method, the calibration method proposed in this paper is completed by
the computer. As a result the calibration time is saved and errors are reduced.

Key words: individuation; link structure of hand; voxel data; hand model; hand-pose estimation
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Fig. 8 Compare the results before and after using the particle swarm algorithm
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Fig. 9 Compare the results of using different methods
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Table 1 Compare the errors generated in different methods
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