2021 2023

infrared muscle activity sensor

Yoshioka, Masataka

3,600,000

Development of a functional electrical stimulation feedback control system using

FES
1rMAS

IrMAS
RNN LSTM

I rMAS

I rMAS
FES

IrMAS
r=0.93

1rMAS

FES

i i _ This study aims to develop a muscle feedback control system using Functional
Electrical Stimulation (FES) and Infrared Muscle Activity Sensors (IrMAS). It involves estimating

fingertip movements through machine learning based on IrMAS and stimulating antagonistic muscles
with multiple FES applications. The results show a correlation between muscle brightness obtained
from echo motion images and IrMAS, proving that IrMAS is related to muscle movement. Machine
learning with RNN and LSTM achieved a maximum correlation coefficient of r = 0.93 for estimating
fingertip movements. Additionally, a relationship between stimulation voltage and frequency and

fingertip exertion force was observed in FES, and multiple stimulations achieved antagonistic muscle

movements. Moving forward, these findings will be advanced towards real-time implementation to

realize feedback control.
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Functional Electrical Stimulation:
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