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Examination of Pattern Classification Method Using EMG signal for Finger Rehablitation

O FREAT (niles)

A L (T R

AR (&)

Toshiyuki AODAI, Wataru MATSUMOTO, Tadashi HORIUCHI, National Institute of Technology, Matsue Collge

Abstract: We developed a new hand motion assist robot for rehabilitation therapy. The purpose of this paper is to exanimate a pattern
classification method of finger motion using surface electromyogram (EMG) signals. Most previous approaches to the classification of
movement using EMG signals have been performed elaborate calculations, such as a Fourier transform, a neural network and a support
vector machine. Our approach is simple calculation method with the summation operation and k-nearest neighbor algorithm using an
initial rise zone data at simple moving average of integral EMG signal. The pattern classification experiment results with four subjects
and two electrodes demonstrated that our proposal determines finger movements at an average of classification rate exceeding than
92 %. Our method showed the highest classification rate of 100 % in thumb movement, and classification rate of each movement ranged

from 88.8 % to 91.2 %.
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Fig. 1 Target finger motion, (a) Thumb, (b) Index finger,
(c) Middle finger, (d) Ring finger, (e) Little finger
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Fig. 2 Feature value of simple moving average of i-EMG signal
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Fig.3 Diagram of simple classification algorithm
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(b) Index finger and Ring finger
Fig.4 Results of simple classification

Table 1 The classification Rate of each finger movement
Thumb ‘ Index ‘ Middle ‘ Ring ‘ Little H Ave.

100 ‘ 91.7 ‘ 88.8 ‘ 91.7 ‘ 88.8 H 92.2
Unit [%]





