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Abstract

An unknown system dynamics estimator based funnel control scheme is proposed for flexible-joint manipulator

systems with model uncertainties and external disturbances. An unknown system dynamics estimator is designed to

estimate model uncertainties and external disturbances by using a low-pass filter, whose structure is simple with on-

ly one parameter to be tuned. Then, a funnel variable with a time-varying constrained boundary is constructed to

guarantee that the system tracking error can be retained within a prescribed boundary, and thus the transient per-

formance of system is improved. In addition, a backstepping controller is designed to guarantee that the system out-

put can track the desired trajectory quickly and accurately. Moreover, a tracking differentiator is developed to ap-

proximate the derivative of the virtual control law, such that the problem of ‘explosion of complexity’ in traditional

backstepping approaches can be avoided. Numerical simulations are provided to demonstrate the effectiveness of the

proposed scheme.

Key words; flexible-joint manipulator, unknown system dynamics estimator, funnel control, tracking differen-

tiator, prescribed performance
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