o W & # R
ELECTRONIC MEASUREMENT TECHNOLOGY

20234 5 A

DOI:10. 19651 /j. cnki. emt. 2211473

ET CMAC HEZ M Z ) BRI WA ELEES "

2

32

AU & #H' g’ E OF O EF &
(1. P kFB A Hid T42FR K& 030051; 2. P X FHMRIEFER KE 030051

A OE: W T EREC AR BOR A AR R R SO — b TN I R 2 e 2 I 2 (CMAC) i 58 b 2 5
PID #H25& W R -G 1M1 7 k. B e R CMAC 28 W 4% 2 > 045 i S50 45 303h 2 (GMA) f 38 i 395 458 2 3 47 4b
£ A CMAC MR ALE S PR 2% > 35 8 B RE ) - 45 & PID 42 il 4 e I BR B 42 1 A (iR 22 4 30 . AT SE 8L GMA 1)
HEmES . @id MATLAB @31 T CMAC i {538 kb £2 42 1 45 #1 CMAC-PID 2432 6 2 , 5 i 8 1 07 7 5 5 96 ik i
FITHR A R . #RR YL R F A CMAC #2245 8 58 (IR M B B & AR, £ CMAC-PID 24
P O AR RT3 G0 0 ) B AL RS 5 S B (30 B AR X 1R 22 (B i KB 2. 3900 I AHRHR 22 A B 0. 506 . YR Wiz
] SR W B B 92 0 G A Al SR AR L B OB R R GMA B BRUER RS JEE .

KB AEEABUHAE R L CMAC fi& M 2
hESES: TN389. 1; TB381  X#iRiREE: A EREAZFMSENRE: 510

Nonlinear control of giant magnetostriction based on CMAC neural network
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Abstract; For the inherent hysteresis nonlinearity of magnetostrictive materials, this paper presents a composite control
method based on CMAC (cerebellar model neural network) feedforward inverse compensation and PID, Firstly,
CMAC neural network is used to learn and obtain the hysteresis inverse model of giant magnetostrictive actuator
(GMA) for compensation, and then the CMAC model is used to learn and adapt online quickly, and PID controller is
used to reduce the error and disturbance during tracking control, so as to realize the precision control ol GMA. CMAC
feedforward inverse compensation controller and CMAC-PID compound control model are established by MATLAB.
Finally, the effectiveness of the proposed method is verified by simulation experiments. The results show that the
proposed hysteresis model approximated by CMAC neural network has satisfactory accuracy. Under the action of
CMAC-PID composite control scheme, the maximum relative error between the expected displacement and the actual
displacement of the system is only 2. 39% , and the average relative error is less than 0. 5%. It shows that the control
strategy can adapt to the nonlinear change of the control object and effectively improve the tracking accuracy of GMA.
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