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Walk Navigation System by Shoe-shaped Interface
for Inducing a Walking Cycle

JUNJI WATANABE, HIDEYUKI ANDO, YOSHIAKI ASAHARA,t
MAKI SUGIMOTOt and TARO MAEDA't

We propose a shoe-shaped interface designed to induce a specific walking cycle, and inves-
tigate stimulation technique for effective induction of a walking cycle. The proposed interface
is useful for walking navigation system, which enable wearer’s locomotion without paying
attention to surrounding circumstances. The interface is composed of vivration motor for
stimuli and pressure sensor for sensing walking cycle. Using motor-sense synchonization of
human body, this interface can induce a wearer’s walking cycle effectively without mechanical
constraint. The results of our experiments indicate that stimuli at the landing timing of the
heel enable effective induction and that the cycle’s variation from —100 to +150ms can lead
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walking cycle to the stimuli’s cycle without psychological load.
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Fig.1 Proposed shoe-shaped interface.
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Table 1 Differences between previous studies by Miyake,
et al. and our study.
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Fig.2 Components of shoe-shaped interface.
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Fig.3 Pressure distribution of plantar and state of

walking.
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Fig.4 Definition of walking cycle and vibration

stimulation cycle.
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Fig.5 Phase difference with or without synchronization

between walking and stimulation cycle.
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Table 2 Average and standard deviation of walking cycle,

ratio of convergence for heel landing timing.
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Fig.6 Timing of stimulation for efficient induction.
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Table 3 Procedure of experiment 2.
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Table 4 Variation of stimulation cycle and reaction time of the task. Averages,

standard deviations and their ratio are shown.
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gooooooooo 487.8 314.3 285.6 355.6 278.3 343.3 303.4 3815 3345
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Fig.7 Variation of stimulation cycle and status of
walking (with double task).
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Fig.8 Variation of stimulation cycle and response time.
(a) average of difference, (b) standard deviation of
difference.
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