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Slope Surface Compliant M otion Control Design

of aWalking Help Robot

Student: Ko-Tung Huang Advisor: Dr. Kai-Tai Song

Institute of Electrical and Control Engineering

National Chiao Tung University

ABSTRACT

In this thesis, an omni-directional walking help robot (Walbot) is presented for assisting
elderly or handicapped people in‘indoor walking. A compliant motion controller with gravity
compensation has been designed to make this powered robotic walker with passive behavior
on a slope surface. This design allows a user to handle the robot safely to follow his/her
motion intent. In order to detéct user's motion intent, an external-force observer has been
developed to replace expensive force/torque sensors. On a slope surface, the gravity force will
affect robot's dynamic motion and contradict to the user's motion intent. A gravity
compensator is proposed and added to the compliant motion control loop. Then, the user can
walk with the robot on the slope as if it is on a flat surface. The proposed control method has

been validated by experimental results.
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