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Abstract

A smart shoe is developed for gait analysis and energy harvesting. It inserts a piezoelectric
patch electrically connected to a triboelectric sheet in parallel as a power-free sensor. The
former is embedded under the sole and the latter is attached to the forefoot. The hybrid
generator is deformed when the shoe is squeezed under the various motions from human
walking. The output of the hybrid device is the voltage generation collected by DAQ (Data
Acquisition). As the human gait reveals information of activities such as normal walking,
brisk walking, jogging and strolling, the output data in the form of timing-varying voltage is
utilized for distinguishing these various types of motions. The analysis is based on the deep
learning CNN (Convolutional Neural Network) classifier, which is capable of recognizing

time-domain signals.

The experimental results show that the proposed approach can detect these four types of gaits
with the rate of accuracy up to 95%. The simultaneous recognition of personal identification
together with the individual gait is also carried out by the trained CNN. The results show the
extremely high rate of accuracy for the case of the brisk walking, 90% for the cases of normal
walking and strolling, and 49% for the case of jogging. Therefore, the ongoing works include
the improvements of (1) the model for classifying the mixture of user identification with all
kinds of gaits, and (2) the capability of energy harvesting for powering the blue tooth for

wireless data transmission.
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