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Modeling and Generating Whole Body Motion of Balance Maintenance

Shunsuke KUDOHT, Taku KOMURAT, and Katsushi IKEUCHI'
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Fig.1 Human-like model
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Fig.3 Relationship between position, velocity, and
acceleration of the CM
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Fig.4 Modeling of stepping (before and after the
foot contact)
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Fig.5 Distance between a foot contact point and the
CM (the horiziontal axis) and the ground re-

action (the vertical axis)

F3 X 0 x N
075 08 085 09 08 085 09 095 08 09 095 1

Subject u o /be ul
avg std avg std avg std
1 79.9 | 184.4 1.29 | 0.215 | 25100 | 5400
2 101.8 | 273.6 1.07 | 0.221 | 17900 | 7000
3 -83.5 | 560.7 1.30 | 0.167 | 12700 | 4200
4 -96.6 | 264.9 1.16 | 0.300 | 13500 | 4300
total 15.8 | 356.3 1.20 | 0.256 —
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Table 2 Parameters from captured data
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Fig. 7 Balance maintenance by keeping legs (300N, 0.1sec)
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Fig.8 Balance maintenance by stepping (300N, 0.1sec)
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Fig.9 Balance maintenance by keeping legs (300N, 0.1sec)
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Fig. 10 First, the method by keeping legs is used, but finally the method by step-
ping is used because of too large perturbation. (300N, 0.4sec)
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Abstract Recently, many studies of generating dynamically consistent motion of human-like models
have been made in several areas. A study of balance maintenance is one of the most important topics in
these areas. In this paper, we describe how to model motion of balance maintenance by humans against
sudden and large perturbation, along with a method for generating balance maintenance motion by a hu-
man-like model. A motion capturing system and force plates are used to obtain human motion, and the
motion is used to confirm the proposed model and to determine parameters of the model for generating

motion.

Key words balance maintenance, motion capture, motion generation



