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Development of EMG measuring system aimed to control upper limb orthosis

- Verification of reproducibility of EMG measurement by the subject with Erb’s palsy -
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Abstract: An electromyography (EMG) measuring system has been developed for controlling active upper limb orthoses
for patients with Erb's palsy. Patients with Erb's palsy can move neither their shoulder nor elbow, but they can move their
wrist. Therefore, their activities of daily living (ADL) can be improved dramatically if they can move their shoulder and
elbow by an orthosis. This system distinguish the wrist movements using EMG data and machine learning to utilize the
result for controlling the orthosis. We measured EMG of one subject with Erb’s palsy by eight channels three times on
different day. And the results of discriminant rate of eight wrist movements using Euclidean distance (euc), Mahalanobis
distance (mh) and a support vector machine (svm) were described. Voltage value of the EMG of Erb’s palsy subject is
lower than healthy subject in flexion movement. The svm method achieved the highest discriminant rate of 90 % in
average.
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Table 1 Name and action of muscle for each channel

ch Name Function

1 Extensor pollicis brevis muscle Extention(Thumb)

2 Flexor pollicis longus muscle Flexion(Thumb)

3 Extensor digitorum muscle Extention(2-5 finger)

4 Flexor digitorumsuperficialis muscle Flexion(2-5 finger)

5 Extensor carpi ulnaris muscle Extention and Ulnar deviation(Wrist)
6 Flexor carpi ulnaris muscle Flexion and Ulnar deviation(Wrist)
7  BExtensor carpiradialis longus muscle Extention and Radial deviation(Wrist)
8 Flexor carpi radialis muscle Flexion and Radial deviation(Wrist)
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Fig 6 EMG data of each movement by the subject with Erb’s palsy
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Fig. 7 Discriminant rate in (a) Supination position and (b) Neutral position of each experiment
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