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Design of Smith Predictor-linear Auto-disturbance Rejection

Temperature Control System
ZHOU Xuan-zheng,ZHANG Gong-yong
(Electrical Engineering College s Binzhou University , Binzhou 256603 ,China)

Abstract:In order to solve the problems of traditional temperature control system with large time
delay,such as poor closed-loop stability,large overshoot,long regulation time, poor anti-interference abil-
ity,complex structure and parameter adjustment, a combination temperature control scheme of Smith
predictor-linear auto-disturbance rejection is proposed. By introducing Smith predictor, the pure delay
link e of the controlled object (G, (s)e™ ™) can be cancelled out. That is,the controlled object is equiva-
lent to G, (s) ,thus ensures the stability of the closed-loop system. Using the linear auto-disturbance re-
jection control (LADRC) technique, the “Unknown disturbances” of the system can be estimated
through the linear expansion State Observer,and the disturbances can be eliminated through feedback,
thus improve the control accuracy,reduce the overshoot,and shorten the adjustment time. The principle
of predictor canceling pure delay is analyzed by establishing Simth prediction model and LADRC model.
Finally, through simulation, Smith — LADRC control mode ensures the stability of the closed-loop sys-
tem,the regulation time is reduced by 65. 486s, and the overshoot is reduced by 19. 44% to 0. After
adding the external disturbance, Smith — LADRC reduces the overshoot by 1. 24% and the regulation
time by 50. 406s compared with Smith — PID. The whole system has stronger anti-interference ability,ro-
bustness, stability and faster response speed.

Keywords: LADRC; Smith predictor; Smith - LADRC
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