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Satisfactory PID design for servo systems based on
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Abstract: In practical engineering, the PID controller is widely used to meet multiple system-specifications. Employing
the idea of satisfactory control, the design of PID controller for a class of servo systems is investigated under desired indices
in this paper. The desired indices include sector regional pole, steady output covariance and dynamical error coefficients.
Firstly, the problem of PID design is transformed to one of partial state feedback, and the above three desired indices are
formulated in terms of bilinear matrix inequality (BMI). An improved iterative linear matrix inequality (LMI) procedure
is then presented to solve the BMI, and the resulting parameter of PID can also guarantee the closed-loop servo system

satisfying the desired three indices. Finally, a numerical example is given to illustrate the proposed method.
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Fig. 1 Transfer-function of closed-loop system
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Fig. 3 Tracking error curves of slope signal
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