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Modeling and Analysis of Semicircular-footed Compass-like Passive Bipedal

Walker Considering Sliding Motion of Sole Surface
Fumihiko ASANO*!, Toshiaki SAKA*! and Yuji HARATA*?

*1'School of Information Science, Japan Advanced Institute of Science and Technology
1-1 Asahidai, Nomi, Ishikawa 923-1292, Japan
*2 Division of Mechanical Systems and Applied Mechanics, Faculty of Engineering, Hiroshima University
1-4-1, Kagamiyama, Higashi-Hiroshima, Hiroshima 739-8527, Japan

The authors investigated the effect of semicircular feet on the 3-DOF passive compass
gait sliding on slippery downhill, and released an inaccurate report on the mathematical

model and analysis results.

This paper then reconsiders the same issue and analyzes
the gait properties using the corrected robot mathematical model.

First, we explain the

background to the inaccurate report, and redevelop the accurate robot equation. Second,
we mathematically discuss the energy-dissipating mechanism in the presence of frictional
force effect to systematically determine the friction coefficient. Furthermore, we numerically
analyze the fundamental gait properties using the accurate model redeveloped.

Key Words : Passive dynamic walking, Semicircular feet, Sliding contact
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Model of passive compass-like biped robot with
semicircular feet
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Fig. 3  Simulation results of 3-DOF passive compass

gait with semicircular feet
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Fig. 4 Phase-plane plot of 3-DOF passive compass
gait in Fig. 3
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Fig. 5 Simulation results of 3-DOF passive compass gait with semicircular feet
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