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Development of a Wearable Lightweight Exoskeleton

for Upper-extremity Power Assistance

Chang Liu, Chi Zhu™, Ryohei Chiba and Naoyuki Ogawa

As the focal point of this paper, we introduce the development of a light and wearable

exoskeleton controlled by force signals for upper extremity augmentations to support the

elbow and shoulder joints. In order to avoid hindering the wearer and completely achieve

all intended upper limb movements when wearing the exoskeleton, the flexion and extension

movements of the elbow and shoulder joints are actively powered to support the wearer
while the other two degrees of freedom (DoFs) of the shoulder joints are freely passive. We

further demonstrate the experimental results to validate the degrees of freedom of the

exoskeleton and verify its power assistance using surface myoelectric potential.
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Fig. 1 Completed exoskeleton
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Fig. 3 Installation of force sensor
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Fig. 4 Verification experiment to detect motion
intention
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Fig. 5 Results of detecting motion intention
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(a):The Experment without Assistance  (b):The Experment with Assistance

Fig. 6 Experimental landscape
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Fig. 7 Exoskeleton's data of power assisting
experiment
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Fig. 8 Experiment evaluation using myoelectric
signals
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