55 49 % 45 6 0] IR B ¥5HK Vol. 49 No. 6
2017 4 11 A ADVANCED ENGINEERING SCIENCES Nov. 2017

cB 5 T AR DOI:10.15961/j jsuese.201700197
£ T GWORY 5k 4 [3] 25 FB 5 #l Hamiltont® Y B4 )8 78 1% il
sk/NF ', B EUE

(P22 T RHR 2 FLHL T A2, BREPY P44 7100715 2 BB 2 5 M35 7 TR 225, BRPY BB 712000)

7 BEA NGRS LR AETE R T R G ST IR, A HamiltonE 16 15 SC ik BE R 45 H 3 AL
RV AR Jy it P B AR LAk 201 AR FE LT X Hamilton R GEAE AL, AR A8 HA AR s AT T PR B wMas & S B 2 Tl 4%
F BT o £ X~ X Hamilton R S AR RS ip AR e PR S I, 53T T 45 78 1T 84 25 50 14 (9 38 sh 2 R , 91 R H Lyapun-
ovERE B HIE R T I ARSI AMERR S 1 R G0 R 5 B2 1Y o 38 3 1 B A U 28 57 55 0k & IF Hamilton BB 1t PRI %K,
IFES B8 E BRI BB #3773 R R BUE MR Y BRER R 2%, L 09T 8 R BUE BRI ER S
KB EHE I o o T SE 4 MBS 5 R G019 38 W fR T, SR A IR E (GWO) TR LB A MRS i S B T 38
i S R A ) 4 0 SO B 5 R 1 06 LE R R 1 e AR R B, AR IR A Ok el T R £ SO TR M R R
B, RS RS BRI B REE S GRS O T 3E DL B3O A s, N RGBT
TR Bl A B s T R A 3 T TR R, A BRI T T AR R A 05 BT L B ST SR 4 SRR, Wi R R &R
GURIMEINRATEN T I, REREEAT IR B, B RA — @ P Eish R RS MR T . R RE T
AR AL W B BT 1 2% S B A RO, SR TR G AR 22 0 B e S Bl SRR B AR B T8
MRS, —EBE LIRS T REAENEES .

SR WL R A6 B S AL s V9T ; Hamilton R 455 BRI 3k 5 R BRI 5 SR Bl A

R & 4> 25 TM341; TP273 XRKARERD:A N E RS :2096-3246(2017)06-0149-08

Chaos Control on the Hamilton Model of Permanent Magnet Synchronous Motor Based on GWO
ZHANG Xiaoqingl’z, MING Zhe‘ngfeng1
(1.School of Mechano-elctronic Eng.,Xidian Univ.,Xi’an 710071,China; 2.Xianyang Normal Univ.,Xianyang 712000,China)
Abstract: In order to inhibit the harmful chaos of permanent magnet synchronous motor (PMSM),the model of PMSM was trans-
formed to a generalized Hamilton model with some nonlinear disturbance.Then a disturbance compensator and a tracking controller
were designed from its Hamilton model.Next a disturbance compensator with adjustable gain matrix was designed for the nonlinear
disturbance in the generalized Hamilton model,and the system with the disturbance compensator was proved to have the asymptotic
stability by Lyapunov stability theorem.After fixing the Hamilton energy function with freely choosing the desired equilibrium,the
tracking controller with undetermined coefficient matrix was designed with the method of modified interconnect and damping
control,and the undetermined coefficient matrix was a modified matrix with an expected structure.To improve the adaptive ability of
the system,grey wolf optimizer (GWO) was applied to find the best adjustable gains of the disturbance compensator and the optimal
coefficients of expecting correction matrix for the tracking controller.The wolf position vector was composed of adjustable gain para-
meters and the undetermined coefficients of the correction matrix,and the iterative process of GWO was a purposeful optimization
one.To verify the validity of the above-controlled method,several contrast experiments were designed from the change of desired out-
put,the load disturbance,as well as the a-axis and d-axis voltage disturbance.The experimental results showed that the chaotic phenom-
ena of the system are suppressed,the system could follow the expected output well and have better capacity in resisting load disturb-

ances and voltage disturbances.The validity of grey wolf optimizer algorithm in assisting the controllers’ parameters on the basis of
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the optimized objective function,which improves the adaptive ability of the system,was also proved by the experimental results.

Key words: permanent magnet synchronous motor;chaos;Hamilton system;grey wolf optimizer;tracking control;disturbance compensation
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