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A new type of active disturbance rejection control with Smith

and its robustness for non-minimum phase time-delay systems
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Abstract: Non-minimum phase plant is the typical problem in industrial control, especially when

unstable poles or zeros and time-delay exist simultaneously, and it is more difficult to achieve stable

control. Based on the first-order time-delay plant with an unstable pole, a new type of active

disturbance rejection control ( ADRC)-Smith controller is designed by introducing two proportional

feedbacks along with the mechanism analysis, and the maximum permissible boundary of system

model error is obtained. When there is parameter perturbation, the characteristics of systems in

frequency and time domain are analyzed using simulations, and the relationship between the maximum

error boundary and frequency for different plants is drawn. Finally, Monte Carlo test is used to verify

that the disturbance rejection capability for the new type of ADRC-Smith controller is better than
modified Smith-PID controller.

Key words: unstable pole; time-delay system; modified Smith predictor; active disturbance rejection

control (ADRC); robust stability



