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Two Degree of Freedom PID Control Based on Modified

Smith Predictor Control Structure

YIN Cheng-Qiang® GAO Jie! SUN Qun' ZHAO Ying'

Abstract A simple two degree of freedom control scheme is proposed for second-order unstable processes with time
delay based on modified Smith predictor control structure. The set point tracking controller and the disturbance rejection
controller are designed with the same procedure, and analytical design method on the basis of the internal model control
(IMC) design principle is adopted for the two controllers. The controller for setpoint response and the controller for
disturbance can be adjusted and optimized independently, and the two controllers are designed as PID form respectively.
Suitable values for the adjustable parameters of two controllers and conditions holding the closed loop robust stability are
recommended. Simulation examples demonstrate the superiority of the proposed method over recent other approaches.
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