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Abstract: Industrial process generally involves the characteristics of time-delay, parameter uncertainties and external
disturbances. It is difficult for traditional control methods with smith predictor to design a robust controller that satisfies the
desired performance. For parameter uncertainties and external disturbances, an active disturbance rejection control strategy
is used to estimate and compensate the disturbances. For the characteristics of time-delay, a modified smith predictor, which
can improve the real-time performance of extended state observer for disturbance estimation, is proposed in this paper. On
this basis, a controller parameter tuning method for the first-order time-delay system is proposed. Firstly, the model of the
predictor is determined according to the optimal parameter selection criteria. Then, in the framework of equivalent model,
the parameters of the active disturbance rejection controller are tuned by quantitative feedback theory in order to achieve
the expected performance index. In the simulation experiments, the proposed method is compared with several traditional
control methods for time-delay systems. The proposed method has better disturbance rejection performance and robustness
in the set point tracking, disturbance rejection and Monte Carlo experiments.
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