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Adaptive PID control for nonlinear systems based on lazy learning
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Abstract: When applying advanced strategies to determine the parameters of a PID controller, a model need to be
identified for the controlled system. The predicted precision and the computation efficiency of the identifying algorithm
directly affect the control performance of the system. To improve the precision, lazy learning algorithm, which has a
essentially adaptive characteristics(i.e.,in which the data used for modeling are not only neighbors in time domain, but also
neighbors in space domain), is used to identify the model of system. By employing the generalized minimum variance as
the performance function and using the polynomial method, the control-law is derived for the PID controller, in which its
parameters are tuned online in the process of the lazy learning identification. Simulation results show good performances

of this algorithm.
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2 JR B4k A B AE 28 # 4 (Online identifica-
tion of locally linear model)
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Table 1 Parameters used in Eq.(21)
ZH A
q 100 L/min
Tt 350 K
14 100 L
ko 7.2 x 10*° L/min
—AH 2 x 10° cal/mol
Cp, Cpe 1 cal/(g - K)
To 440.2 K
Ts 0.1 min
Car 1.0 mol/L
Tet 350 K
hA 7 x 10° cal/(min - k1)
E/R 9.95 x 10° K
Ps Pc 1000 g/LL
Qco 103.41 L/min
Chao 0.0836 mol/L
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Fig. 2 The results of different methods
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Fig. 3 The trajectories of PID controller’s parameters
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