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Self-coupling PID Controllers

ZENG Zhe-Zhao! LIU Wen-Jue!

Abstract Aiming at tuning problem for proportional-integral-differential (PID) controller, the self-coupling PID (SC-
PID) control method was proposed. Dynamic and uncertainty both inside and outside system was defined as a total
disturbance in the proposed method, so as to transform nonlinear uncertain system to linear uncertain system, and then
error dynamic system (EDS) inversely driven by the total disturbance was built. Control law and its tuning rules for SC-
PID were designed on the basis of EDS, and then adaptive speed factor (ASF) model was designed. Numerical simulation
results showed that SC-PID has fast response, high control accuracy, good global stability robustness and good total
disturbance rejection robustness etc. many advantages. The SC-PID tuning rules will provide a scientific theoretical basis
for the technical evaluation and technical upgrading of the existing PID tuning results, and has extensive application value
in national defense and industrial control.
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