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Analysis of sit-to-stand motion using humanoid robot for standing assist device development
-Analysis of effects of time and position of the assist force on the knee joint-

The University of Tokyo
(OJonghoon Im, Yuki Ishikawa, Qi An, Hiroshi Yamakawa, Atsushi Yamashita, Hajime Asama

Abstract — One of the problems of aging society is the degradation of human’s physical ability. Various devices have been made to assist
decreased ability of standing-up motion of elderly people. However, elderly people might be injured due to hard material of devices. To
solve this problem, soft material can be used for assistive devices. So we use dielectric polymer actuator as power source of the assist device
and use humanoid robot for evaluation of availability. In this study, we analyze the knee joint torque of the humanoid robot during
sit-to-stand motion to decide actuator locations. The results show that the best position of the actuators is above the knee and under the hip.
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Fig. 1  Sit-to-Stand motion of the robot.
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Fig. 2 Position and direction to apply force
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Fig. 3 Torque of knee (Position: a, Direction: up)
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Fig. 4 Torque of knee (Position: a, Direction: down)
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Fig. 5 Torque of knee (Position: b, Direction: up)
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Fig. 6 Torque of knee (Position: b, Direction: down)
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Fig. 7 Torque of knee (Position: ¢, Direction: up)
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Fig. 8 Torque of knee (Position: ¢, Direction: down)
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