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Design of CMAC-PID Control System Compensating
Control Performance in Steady-State

Hideyuki YAGI, Masao TAKEUCHI, Jiro SHIMONISHI,
Toru YAMAMOTO and Takao HINAMOTO

In industrial processes, initiatives of production quality and cost reduction have created a demand.

In such the situation, a concern with control performances in steady-state operation has been grow-
ing in recent years. On the other hand, Cerebellar Model Articulation Controller(CMAC) that is a
kind of artificial neural networks has been proposed to control nonlinear systems. The CMAC has

features of simple structure, a few design parameters and high-speed learning. A scheme for tuning

PID parameters by using the CMACs has been also proposed. However, this scheme is focused on

improvement of transient control performances. In this research, a new design of CMAC-PID con-

trol system compensating performance in steady-state is proposed. After weight tables included into

the CMACs are learned, the weights that is employed in steady-state are re-tuned. Consequently,

desirable control performances are obtained in both transient-state and steady-state.
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Fig. 1: CMAC model with one input, one output and
three weight tables.
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Fig. 2: Block diagram of CMAC-PID controller.
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Fig. 3: Static property of hammerstein system.

Table 1: User-specified parameters

CMAC Width of quantization 0.25
Number of weight tables Ny =4
Learning coefficient gp =3 x 1073
gr =107%
gp =101
’ GPC Prediction horizn ‘ N=(T+1L)/Ts
System Forgetting factor p =1.00
Identification Data length 300
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Fig. 4: Learning result using the conventional
CMAC-PID controller.
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GPC-PID controller.
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