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A Study of the Energy-Saving Effect of Foot Shape on Planar Passive Bipedal Walking

Yuichi Tazaki* and Jun-ichi Imura*

This paper studies an influence of the foot shape on energy-efficiency of passive dynamic walking of a bipedal

robot. Two types of bipedal robots are compared in terms of variation of kinetic energy under locomotion. One has

point-feet, and another has linear feet. Under the simplification of the robot models, it is proven that the robot with

linear feet presents larger walking speed in steady walking compared to the point-footed robot. Is is also verified by

numerical simulations that the above claim holds for the case of the original(unsimplified) model. A design method

of foot shape is proposed.

Key Words: Bipedal robot, Dynamics based control, Foot
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(b)Simplified model of bipedal robot with linear feet.
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Table 3 Simulation Result

Kinetic energy K[J] | Walking speed[m/s] | Walking period[s] | Stride[m] | Hip joint angle ¢[deg]
Point foot | 22.3 1.01 0.47 0.47 27.5
Linear foot | 35.6 1.35 0.51 0.69 40.1

Energy dissipation a

Energy recovery b

Point foot

0.74

7.78

Linear foot
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11.4
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