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Wear able Timing Co-creation System Walk-Mate and its Social Embedding
Yuki Hirobe?, Koyu Hori?, Leo Otat,
Atsushi Tabatd and Yoshihiro Miyaké*

Abstract — Walking is crucial in the daily life of people. In aging society, technology of walking assistance becomes
moreand more important. In previous studies various walking assist systems were developed. Interactive rhythmic
auditory stimulation is one of the effective feedback to improve gait stability. On the other hand, various studies use
compact sensors to analyze gait. However there remains issues to use these system in our daily life. Therefore our
aim is to develop walking assist system used in our daily life. To construct the proposed system, we use compact
accelerometers, gyroscopes and an Android OS smartphone. To realize interactive rhythmic auditory stimulation,
the system estimates user’s gait rhythm with our proposed algorithm by using angular velocity of ankle. Freezing of
gait is one of the other problems that need assistance. Our proposed system also assists freezing of gait with auditory

stimulation triggered by specified user’s hand gesture.

Keywords: wearable system, gait rehabilitation, gait analysis, daily-life assist, freezing of gait, audio feedback,

human-computer interaction.
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Figure 2 - System Configurations: (a) accelerometer & gyroscope (b) Appearance on the occasion of equipment

(c) bone-conduction headphone
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Figure 3 ankle’s movement information in stable walking:
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Figure 4 ankle’s movement information in walking with a

(upper) forward acceleration (lower) forward angular velocity. shuffle: (upper) forward acceleration (lower) forward angular

velocity.
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Figure 5 flowchart about real-time stride detection
algorithm
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time stride detection.
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