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Abstract: Aiming at first-order inertial plants with large time-delay, the stability and robustness of
RLADRC are studied by combining it with the Smith predictor. The stable feasible region of parameters is
obtained according to routh criterion together with the verification of the numerical analysis. Besides, the
phase margin range in the feasible region is analyzed according to the frequency response. In the end, the
predictive RLADRC is compared with single RLADRC on robustness when parameters of control plants
have some perturbation, and the results prove that predictive RLADRC has better dynamic performance
and stronger robustness based on Monte Carlo experiments. These conclusions can be used to design
parameters of the Smith predictor and RLADRC controllers.
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