Journal of Control, Automation, and Systems Engineering, Vol. 9, No. 10, October, 2003

S MM ERolA A
oy st 2kl

al

755

(e ]
=

7IX|l= 2% A|AH o

g Uz Ao

Robust Fault-Tolerant Control for a Robot System Anticipating Joint
Failures in the Presence of Uncertainties

MG
(Jin-Ho Shin)

Abstract :

This paper proposes a robust fault-tolerant control framework for robot manipulators to maintain the required

performance and achieve task completion in the presence of both partial joint failures and complete joint failures and
uncertainties. In the case of a complete joint failure or free-swinging joint failure causing the complete loss of torque on a
joint, a fully-actuated robot manipulator can be viewed as an underactuated robot manipulator. To detect and identify a
complete actuator failure, an on-line fault detection operation is also presented. The proposed fault-tolerant control system

contains a robust adaptive controller overcoming partial joint failures based on robust adaptive control

methodology, an on-line

fault detector detecting and identifying complete joint failures, and a robust adaptive controller overcoming partial and complete
joint failures, and so eventually it can face and overcome joint failures and uncertainties. Numerical simulations are conducted

to validate the proposed robust fault-tolerant control scheme.
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Fig. 1. The relationship between the commanded control signal
and the actuator torque signal in the robot control

system: e denotes the joint position error vector.
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Fig. 4. A three-link planar robot manipulator.
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