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Application of LSSVM Optimized by Genetic Algorithm
to Modeling of Switched Reluctance Motor
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ABSTRACT:
characteristic of switched reluctance motor (SRM), least square

Considering the nonlinear  flux-linkage
support vector machine (LSSVM) optimized by adaptive
genetic algorithm (AGA) and implemented it for modeling
nonlinear characteristic of SRM. When the LSSVM is trained
with sufficient sample data, AGA is applied to optimize super
parameters of LSSVM via minimizing fitting errors between
forecasted data and measured data. With the trained LSSVM,
the forecasted data of the model are compared with measured
data, and error analyses are given to evaluate performances of
the proposed model. The experimental results demonstrate that
LSSVM optimized by AGA performs better forecast accuracy
and successful modeling of SRM.
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Fig. 1 LSSVM architecture
for modeling of SRM flux-linkage
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Fig. 2 Flowchart for AGA optimizing parameters of LSSVM
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Tab. 2 Measured flux-linkage data of SRM
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0=0°  0=5°  0=10° 0=15° @=20° @=225°
10 00866 01067 04382 07687 09957 1.0508
20 01695 02151 05476 08821 11183 1.1568
30 02563 03130 06383 09580 11839 12183
40 03393 04112 07221 10188 12246 12526
50 04258 05048 07952 10772 12521 1.2803
60 05098 05939 08636 11281 12754 1.3034
70 05956 06773 09319 11726 12076 1.3220
80 06808 07542 09941 12117 13154 13415
90 07654 08283 10466 12384 13362 13581
100 08516 09024 10070 12634 13508 13730

ilA




68 S R <E 1 R R = SO 4

%29 ¥

3 KWERSR
3.1 FREBINGNKXREIEE

ACPL 15 KWL 1500 r/min. —#H 12/8 t& 1T
PRASENIWSE 7T S S B VAW ED- U RE W eN )
0~22.5°, HLULIIHAYE R 0~100 A, it £E R —
AFPRTE -1 BB o R - TR o 0 554 S e e
TR O SE A S B Z A X, AR B
SR, R IR L BN RS . 6!
i fR AL TR 23 ) 2901 2 A\, 3T 55 0 N I A% 3R 1)
WLy, AENUIZRE AR o TR RAE ] 2
Sl 3 5T B AR Gy, S I T R B A Ay DR B
PR o BT SIS IRAT R EAE W3R 2 R
3.2 AGA ft{k LSSVM SH# 4R

2.2 TR TS AGAII il O yil| R 5 LA AL
LSSVMZ4L, SFIMUMIISERE, Wik 3 k.
LR AR ALE 3.0 GHzh Je b A . R R
ZEMEIV. 1.0GHAE. WindowsXPH:fE &%, Matlab
LGS 7 A SR GIRURTL 7 W

R3 AGA MR XEIEMIL S LL
Tab.3 Comparing optimized parameters

Ak )52 C o YN 51 ) /min
A SR 890.39 0.0233 16
AGA 849.17 0.0257 5

3.3 EIEFM
T AR PR A A, R A [R] FR) FR B AN
e A AL LSSVM #571K SRM
R, AR T (AN R A s SRS FH TR AN
AHINE R HH R AR A LA AT o VPR ASE 2R T 85 R
(R E BEFR PRI Fr 1 MAPE. (iR £ 06 5 25 41
(absolute error, AE), & XA
e, =|y,-75| i=12..N (7)

P 3 A I 2500 19 LSSVM 257 f) SRM A5 77
TRINAFE] (6, i) FrrE Mgk, nT LU H T £l 5 s
B R AE B 13 B A I R A T A

K 4(a) %143 WIAE 0°0 5°. 10°. 15°, 20°.
22.5°0 B AT, A HLIERAE A P o 00 A e R i
PRt AR ) AE s B 4() AN IR 57 B A 0L
T e AN S B b 5 1Y) MAPE AE

& 4@ TLVEH, fEARETFAEM T,
DU e R S o B TR 266 0 358 252 1 8 1 R 2 A 4B
(1), X 5 (1 SRM IRIfgEERPE & A LSSVM 1 RE vk
FEM . B 4(b)Zor 7 BE AR R BT, MAPE
EMN, XA AF AR, DR MR A

BRI GRS . BRI K MAPE B4
0.00782%, #x KHIAE{H 4 8.6973x107°. HLL4 T
SCHR[12]~ [17]7F BT Sr AR, A PR T 35 2 A
N OREERE

gty UL B 3. 4 o, It A
LSSVM %37 SRM i BERIAT B U iy Tl 1 g, I
H TR Edi (AN R G R 48 LSSVM 2 AN
e, W EE MR B0 B 2 MR X
BH,

HF LSSVM A 7 2: b A 28 0 24 2541 45 7 9+
HAHEH Mz, 1 H R T ER NI 25
FEART 2 AN S50, UEAE SRM gt e,
AGA LA LSSVM J7 VA REE AR /D 1) [R] P 3R A
BB . Sl TR LSSVM #1587 72

—o— T Hcdln

’ 20 40 60 80 100
ilA
3 SRM #EEL T &Y F1 S B AR 4 th 2%
Fig. 3 Forecasted and measured flux-linkage of SRM
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