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Abstract: To solve the control problem for a class of complex industrial process which are difficult to establish their
accurate mathematical model, data based unmodeled dynamics driven nonlinear PID control method which combined the
advantages of data driven control, classic PID control and one-step ahead optimal control strategy is proposed in this paper.
First, the model of the controlled plant is expressed as the linear model plus the higher order nonlinear term (unmodeled
dynamics) by input and output dada information, with the above development, the posterior unmodeled dynamics mea-
surement data information are made full use to compensate the unknown nonlinearity of the system, and the unknown
increment of the unmodeled dynamics is estimated by a adaptive-network-based fuzzy inference system (ANFIS), then, a
nonlinear PID controller with compensation of the posterior unmodeled dynamics measurement data and the estimation of
the increment of the unmodeled dynamics is designed. The tracking error of the controller is introduced into the switching
index, and the two controllers are used to the control system coordinately through the switching mechanism, the stability
and the performance of the system are all thus improved. To design the parameters of PID controller, the one-step ahead of
optimal control strategy is used, which ensures that the boundedness of input and output signals of the closed-loop system.
Moreover, the general principle and basic design method for PID controller parameters are griven. The condition of analysis
on stability and convergence of the proposed method are established. Finally, through the experiment based comparative
experiment on a tank level control system, the effectiveness of the proposed method is justified.
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Fig. 3 Performance of the PID control system based on data
and unmodeled dynamics driven (output y,
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schematic diagram of tank level control
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Fig. 9 Actual response curve of tank level using the proposed

method (output y)
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traditional PID Controller (output y)
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