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Optimal tuning method of

PID controller based on gain margin and phase margin
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Abstract: An optimal tuning method of PID controller based on gain margin and phase margin is proposed in this
paper. The stability region of the controller parameters, which satisfies the required gain margin and phase margin, is first
determined on the basis of the improved D-partition approach. Then, in the resultant stability region, the optimal control
parameters are found in terms of the objective function related to maximal sensitivity function, overshoot and settling
time. Simulation results also demonstrate that, the proposed tuning method ensures that the closed-loop system has strong
robustness, good setpoint tracking performance and disturbance rejection performance. It is appropriate not only for stable
plants with time delay but also for unstable time-delayed processes.
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Fig. 3 Output response in the nominal case
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