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Abstract: A nonlinear switching control method was proposed based on an improved quasilinear autoregressive with
exogenous inputs (quasi-ARX) radial basis function (RBF) network model and the support vector regression (SVR)
algorithm. The RBF network was chosen as the nonlinear part of the improved quasi-ARX prediction model. The proposed
controller design method was divided into 3 steps: firstly, the nonlinear parameters of the model were determined with the
clustering method; secondly, the linear SVR algorithm was used to solve the robustness problem of the control system;
thirdly, the switching criterion function was given based on the control error, and the control sequence were determined
according to the switching law. Finally, a numerical example was given to verify the effectiveness of the proposed method.
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20 60 100 140 180
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B i pl TR A R IAL () FERl i y(), WEREH v (0); (0) FATFS u(t); (o) VHRFS x (1)
Fig. 1 Control results of the example: (a) control output y(¢) and desired output y*(#); (b) control input u(t); (c) switching sequence y(¢)
RV T A TSR R 2 I E AT 22808, kX T DUR Y, AR SCIT IR 58 G D146 A 30 2 e
M P AR LT, RCR L HAB 7 5 S8R BE
F 1 ETBRESEvOBITEHRIRZEX LR v()

Table 1 Comparison of errors with the noise

mean of errors variance of errors
linear control -0.1150 0.0953
NN control -0.0103 0.008 0
third control -0.016 3 0.007 5
proposed control -0.004 3 0.005 3

5 B %

PIANY

ARSCHR T — P T O A9 ARX RBF FGIASE Y ) AU A 2 2R 40 1@ Iy DI il . —J77ii, >R
BRI Tr kA 7R PR R LM 3 73 1 SR PR AR B SRARTE RBF MK i S5 rb i B 12U ik, (H
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