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Stability regions of PID parameters for
model-free SISO systems with time delay

LIN Shi-lin, OU Lin-lin, YU Li
(College of Information Engineering, Zhejiang University of Technology, Hangzhou Zhejiang 310032, China)

Abstract: For the single-input and single-output (SISO) time-delay system with no accurate model, we propose an
analytical method for determining the stability regions of PID parameters by using the frequency response data. The
frequency response data are obtained by using the method of frequency response identification from relay feedback. Then,
the singular and nonsingular boundaries of the PID parameters are determined from the frequency response data. By
comparing the number of unstable poles on both sides of a boundary, we select the side with less unstable poles for
determining the regions of PID parameters which make the closed-loop system stable. For the model-free SISO system
with time delay, the proposed method avoids the complexity of the model identification, and thus provides a convenient
approach for the design and tuning of the PID controller. The simulation results demonstrate the validity of this method.
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Fig. 1 The block diagram of relay feedback system
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Fig. 2 Multiple-plot frequency response data of G(s)
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