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Force Assistance System for Standing-Up Motion

3nd Report: Traction Control based on Posture of Patients
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In our current research, we are developing a power assistance system for standing-up motion. Our
developing system realizes the standing-up motion using the support bar with two degrees of freedom
and the bed system which can move up and down. In this paper, we propose the traction control
scheme based on posture of a patient. Our controller combines a dumping control scheme and a
position control scheme, and selects more appropriate control scheme according to standing posture
of a patient. We verify our proposed control scheme by computer simulations.
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(b) Force applied on bar to vertical direction
Fig.3 Relationship between knee load and applied force
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Fig.3 Tracks of our assist system
Red lines show the dumping control mode.

Tablel Simulation Results

Pelvis/Trunk | Knee Ankle

Only Position | Peak(Nm/kg) 0.48 0.59 0.38
Workload(Ws) 29.0] 39.3 31.0
Peak(Nm/kg) 0.49 0.50 0.38
Workload(Ws) 26.9 36.3 28.8
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