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Online fault estimation based on decentralized fault-tolerant control

for reconfigurable manipulators
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Abstract; To reduce the influence of module joint actuator and sensor failure on the controllability of
the reconfigurable manipulator, an online fault estimation method based on the decentralized fault-
tolerant control scheme was proposed. Based on the modularized property of the manipulator and
Lyapunov stability theory, a decentralized adaptive sliding mode observer is constructed to estimate
the actuator and sensor faults adaptively. Meanwhile, the nonlinear terms are approximated or
compensated by neural networks. Then, the idea of non-singular fast terminal mode control was
employed to achieve decentralized fault-tolerant control. Finally, numerical simulation was carried out
for two 3-DOF reconfigurable manipulators with different configurations. The results demonstrate the
effectiveness of the proposed fault-tolerant control scheme.
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