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Lightweight shoulder prosthesis for practical and safe use with multi-modal
operation input system and intuitive feedback device
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The shoulder prosthetic system was developed by studying actuators, sensing

and optimization of prosthetic mechanism. Soft and light pneumatic artificial muscle (PAM) which can
contribute to safety use, and electric motors which can provide large movable range and output
force were employed for actuators. Based on data of activities of daily living (ADL), the prosthetic
arm which keeps lightweight (< 1 kg), force, work space and compliance with good balance was made.
The prototype multi-modal operation input system including EMG sensors, etc. with the arm conducted
one of the common ADL motions. Moreover, the watchband-type device for feedback of prosthesis hand
grasping was developed. By wrapping around the wrist with a force proportional to the grasping
force, the device is able to provide pressure and convey the force on prosthesis users intact wrist
intuitively. A recognition rate of the force by the device was investigated in tests of examinees

and the validity was confirmed.
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