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Clarification of Human Foot Function and Evaluation of Shock Absorption Properties of Shoes

Using Biped Humanoid Robot
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Abstract: We aim to clarify the human foot function such as elasticity of the foot arch and the foot skin and evaluate shock
absorption properties of shoes by utilizing robotics technology. We have developed a shoes-wearable foot mechanism
which mimics human’s foot arch structure and the characteristics of the foot skin. Through walking experiments using a
biped humanoid robot WABIAN-2R mounted on the shoes developed, we confirmed that the landing impact reduced

thanks to mechanical characteristics of human foot.
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Table 1  Arch elasticity at each phase [5]
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Fig. 1 Modeling of human foot

Arch axis
: , Toe axis
e a

Fig. 2 Human-like foot mechanism (1)
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Fig. 4 Walking experiment with human-like foot
mechanism
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Fig. 5 Vertical ground reaction force in a gait cycle
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Fig. 6 Foot landing impact





