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Impedance Control for Multi-joint Wearable Assist Robots using Flexible Tactile
Sensors
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In order to achieve safe assist for complex body part (body trunk), a structure
determination method and novel impedance control systems have been researched. Basic structure of an
assist robot (especially number of joint and link pattern) is determined through matching link pattern
candidates with shape data of complex body part collected in human movements. Two novel Impedance control
systems based on physical contact forces measured by tactile sensors are proposed; one is tractable
system using pseudo torque based on conventional torque base impedance control system, the other is
advanced system based on inverse kinematics model of the robot to control all joints synchronously. By
using these control systems, local contact forces with high magnitude occurred between user and robot can
be reduced significantly. This research can realize safer assist system even for a complex body part.
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