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Development of a Rehabilitation Robot Suit with Mechanical Safety Devices:

Study on a Control Method of the Robot Suit

O B Gk

BRI KRS Ol KEE)

H2EgaL (R R)

Wenlong ZHANG (UC Berkeley) B sk (UC Berkeley)

Souhei NOGUCHI, Yoshihiro KAI, Shotaro KANNO, Tokai University
Wenlong ZHANG, Masayoshi TOMIZUKA, University of California, Berkeley

Abstract: Safety is one of the most important issues in rehabilitation robot suits. We have developed a rehabilitation robot
suit with two mechanical safety devices called the “velocity-based safety device” and the “torque-based safety device”. The
robot suit assists a patient’s knee joint. The velocity-based safety device switches off the motor if it detects an unexpected
joint angular velocity. Similarly, the torque-based safety device switches off the motor if it detects an unexpected joint torque.
The safety devices will work even when the computer breaks down, because they consist of only passive mechanical
components without actuators, controllers or batteries. In this paper, we use a PID controller to generate assistive torques of
the robot suit. Furthermore, we present analytical and experimental results to verify the effectiveness of the PID control.
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Fig. 1 Robot Suit with Mechanical Safety Devices
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Fig. 3 Velocity-based Safety Device
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Fig. 9 Experimental Setup to Simulate a Human Walking
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