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Abstract On account of the reverse salient pole characteristic and defects of the traditional
parameter identification method, this article puts forward a parameter identification method based on
genetic algorithms combine with the mathematical model of the motor. This method can identify the four
parameters in same time such as the stator resistance, the d-axis inductance, the g-axis inductance and the
permanent magnet flux. The signal used in the method are all can be directly detected the state variables
so it can reduce the influence of the other disturbance on the motor parameters identification and
improve the accuracy of the parameter identification. Simulation and experimental results show that the
genetic algorithm to identify the parameters has a strong robustness and convergence. Four pending
identification parameters can converge to the true value in a relatively short time and has a high accuracy
no matter in the different speeds, loads and control strategies. It also overcomes the drawback of high
requirements in the initial parameter values which in the commen genetic algorithm to identify.
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Fig.1 Block diagram of system simulation
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Tab.2 Result of identification

HELfE

W
=

R/Q  LadmH LgmH  y/Wb

0.618 7418 12.285 0.2256

d i 7 OA PR 0.620 8 7.548 12.334 0.2230
A 2N-m

n=1000r/min %7 (%) 0.467 1.763  0.423 -1.133

1y N
d Hi i 0A PR 0.6222 7.2501 12.287 0.227
H4E 3N m
iR 2 (%) 0.683 9 -2.262 0.0235 0.983

n=1 000r/min
B
dHIIRL OA  wuingw 06115 7.2488 12.285  0.224
H4E 2N -m
n=1500r/min R%(%) 0447  -2280 0.0007 -0.572
B
dAIRIL 1A i 06222 7.2501 12.287  0.227
H4E 2N -m
n=1000r/min E%(%) 06839 -2262 0.0235 0912
5 #ig

ASCHET LR R T R R T — AR T AR
SR A S R R 2D LS O R DTV, BE R
HriE 1B . d Al RUER o il RRLIEORI K B A BE 4
NS BRI T A F S8 A R )96 18
RV ARG LR T, FHHRI NS M ke
fifo 75 5L 1A N ) Y W SR SR, R B I IR
REE, HIEMERIERE, JF e 7 — B 5k
X RF B IR S B0 AR 8 R Ik A

SE

[1] S5, #hl, SishE, 5. UK R D L

K W R R O AE 28 BE R[] B TR R AR, 2011,
26(9): 48-53.
Shi Yuchao, Sun Kai, Ma Hongyan, et al. On-line
identification of permanent magnet flux in IPMSM
drive[J]. Transactions of China Electrotechnical
Society, 2011, 26(9): 48-53.

[2] Boileau T, Nahid Mobarakeh B, Meibody Tabar F.
On-line identification of PMSM parameters: model-
reference vs EKF[C]. IEEE Industry Application
Society Annual Meeting, 2008, Edmonton, Canada,
2008: 1-8.

[3] Jaramillo R. Identification of induction motor parameter



26

SO i NI

2014 £ 3 H

[4]

(5]

(6]

[7]

(8]

[]

[10]

using an extended Kalman filter[C]. 1st International
Conference on Electrical and Electronics Engineering,
2004: 584-588.

Li Jie, Ren Haipeng. A novel on-line MRAS rotor
resistance identification method insensitive to stator
resistance for vector control systems of induction
machines[C]. |EEE
Industrial Electronics, 2010: 591-595.

International Symposium on
Liu L, Cartes D A. Synchronisation based adaptive

parameter identification for permanent magnet
synchronous motors[J]. IET Control Theory Application,
2007, 1(4): 1015-1022.

An Quntao, Sun Li. On-line parameter identification
for vector controlled PMSM drives using adaptive
algorithm[C]. IEEE Vehicle Power and Propulsion
Conference(VPPC), Harbin, China, 2008: 1-6.
Makara K, Jeremi R, Jean F. On-line parameter
estimation of PMSM in open loop and closed loop[C].
IEEE
Technology, Churchill, Australia, 2009: 1-6.

PRiREe, BhEMR, 2. T RLS BRIk #E
BHHLZHHHRBOR[I]. P8 % B TR 2252 4], 2009,
25(3): 309-313.

Chen Zhenfeng, Zhong Yanru, Li Jie. Parameter

International  Conference on Industrial

estimation technique for vector controlled interior
permanent magnet synchronous motor drive based on
RLS[J]. Journal of Xi’an University of Technology,
2009, 25(3): 309-313.

XK R, T, B, . HETEEEER X
HJ A ol FE A B R R3] P B AR AR,
2003, 23(3): 170-174.

Liu Changliang, Yu Xining, Yao Wanye, et al. Midel
identification of power thermal process based on
genetic algorithm[J]. Proceedings of the CSEE, 2003,
23(3): 170-174.

TG, KA BT AR Rk N B SRR S
RS HOER 0] Bk FE AL, 2010, 1: 51-53.

Luo Penghui, Liu Mengting. Research on parameter

[11]

[12]

[13]

[14]

[15]

identification system of motor static model based on

genetic algorithm[J]. Small Electrical
Machines, 2010, 1: 51-53.

K, THESR. 3T A58 ALK & ) i A%
HEZHGR]. B 5K, 2010, 47(4): 17-20.

Huang Yushui, Ding Xiongyong. The GA parameter

& Special

identification applied the AC motor vector control
system[J]. Electrical Measurement & Instrumentation,
2010, 47(4): 17-20.

G, FRMGIE, AL, T EE R R D )
WS EHR[I]. AR SR, 2008, 29(4): 549-552.
Jin Hai, Du Pengying, Ma Shouguang. Parameters
identification of asynchronous motor based on genetic
algorithm[J]. Chinese Journal of Scientific Instrument,
2008, 29(4): 549-552.

FRIEAR, AL KL E D LR 2 2 H R ]
i T3 AR 24k, 2009, 24(8): 65-68.

Wu Maolin, Huang Shenghua. Nonlinear parameters
identification of PMSM[J]. Transactions of China
Electrotechnical Society, 2009, 24(8): 65-68.

MLk, skm ok, BREN, & ETSHEHARY
PMSM HLIiL 0 78 2k & B2 3% 1 7 5 0], L DR
24k, 2012, 27(3): 86-91.

Yang Liyong, Zhang Yunlong, Chen Zhigang, et al.
On-line adaptive control of PMSM current-loop based
on parameter identification[J]. Transactions of China
Electrotechnical Society, 2012, 27(3): 86-91.

Makara K, Jeremi R, Jean F. Detection of turn
short-circuit faults in stator of PMSM by on-line
parameter estimation[C]. International Symposium on
Power Electronics, Electrical Drives, Automation and
Motion, Ischia, Italy, 2008: 161-166.

fE& "

¥

W%, 1973 FE, W, RIER, WML, BT

N R AL BE . RS LS, BT RE YRR S LD R E

#aA B, 1987 4, WA, AR5 ORI TS5 H
115 .



