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Pneumatic Walking Support Shoes using Wearer’s Weight
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Masahiro TAKAIWA, Tokushima University
Yuta TAKAGAWA, Tokushima University

Abstract: In spite that walking plays an important role to keep and improve Q.O.L. for elderly person, most of
their injury are reported to be caused by stumbling for even a small bump due to the deterioration of their tibialis
anterior muscle. In this study, we aim at developing walking support shoes to prevent from falling by supporting
their dorsiflexion motion at the moment of swing phase. A wearer steps a foot pump installed in bottom of shoes and
compressed pneumatic energy is temporally stored as an elastic potential energy of a elastic material. Then, torque
around foot joint is generated from restoration torque of the elastic one, which support dorsiflex in swing phase. In this
article, after explaining a structure of the developed supporting shoes and walking principle, we investigate support

effect through some experiments.
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Fig.1 Foot angle in Walking

Fig.2 Overview of walking support shoes
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(b) compressed state

Fig.3 Bellows type actuator
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Fig.4 Working principle
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(¢) comparison with iIEMG
Fig.5 EMG of tibialis muscle
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Fig.6 EMG of gastrocnemial muscle
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