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Abstract: A new method of fault prediction based on health analysis was proposed for the problem of the existing fault
prediction technology could not response the declining trend of system property as whole. Firstly, in order to achieve multi-step
prediction, multiple output Support Vector Machine (SVM) was formatted on the basis of support vector machine regression
algorithm, while using the Harmony Search-Ant Colony Algorithm ( HSACA) to optimize parameters of SVM to solve the local
optimal problem. Then nonlinear mapping Harmony Search-Ant Colony Algorithm-Support Vector Machine ( HSACA-SVM)
model matching monitoring data and health degree was built with the optimal parameters. Finally, the proposed model was

used to evaluate a power supply system. The results indicate that the HSACA-SVM model can predict the downward trend of

health degree with 97% accuracy, and then realize fault prediction.

Key words: health analysis; Harmony Search Algorithm ( HSA); Ant Colony Algorithm ( ACA); multiple output Support
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2 ZEd SVM 2441t

HY 4 SRR e AL A S B S B T, e SVM
TRIAE B S BN ETTE F C ABURIR R « TR R AL
¥ ot BB ¥ (Ant Colony Algorithm, ACA) M 541
75815 (Harmony Search Algorithm, HSA) 1) 454 % SVM S:%¢
Ak, 32 H £ T fl 75 8 3 B 1 ( Harmony Search-Ant Colony
Algorithm, HSACA) B30 BALSHAN L7 B, RO T BURY
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2.1 HSACA &%
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T E7E Matlab 3758 T ST iU 5 vk 4k SVM S50 R 7
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ZW AR EAR L, FBE B HIR 228K, mE 2
B , 43848 59 KA, BUMIR2E K 4. 02% , A FFEAL, HE &
FEARMBBIN M,y = 2.29% , AR,
#£ Matlab 755 F Xf HSACA-SVM #E47 S84k, 45 8- B
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‘ SV B8
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ACA 47.273 5.428 0.00451 2.29
HSACA 45.373 4.117 0.00534 1.82
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0 10 20 30 40 50 60 70 80 90100
B2 SRS HRERE

HSACA Xf SVM BRI HEAT S B G BE T ACA i
g R, T E i FRE RS sA T XHME R R, LR
HEcH AR IR B AL S Bl PIARE X ROk 10 i
ZIR UL RANE 3 Pz , Herb &4t 20 5 (6] [E] B 2 10 K,
AT Hi ACA FT HSACA {RALZ Fir il SVM S JUHil il 45 R 4
T, 2 HSACA 3 | ACA 225 B A Ryl e It ) TR) AL, 280 2R

Eﬁo
0.95
] ' +- ACA
# g5 ~o- HSACA
0.80

5 6
%)
B3 TSRS A

FXT L E R SVM 555 0 SVM () FU S B2, R AR
FH HSACA By ALAL s it SVM S8, X il i A 38 1 Tl 485
R HANER 2 B
R2 BEHSEEE SVM LR

g SVM L SVM
WA #E/% WIE RE/%

PRREA SKBRME

1 0.910 0.916 0.66 0.89 2.12
2 0.900 0.910 1.11 0.91 1.11
3 0.905 0.908 0.33 0.912  0.77
4 0.900 0.911 1.22 0.905  0.56
5 0.890 0.902 1.35 0.908 2.02
6 0.890 0.898  0.90 0.901 1.24
7 0.880  0.890 1.14 0.905 2.84
8 0.885 0.892 0.79 0. 898 1.47
9 0.880 0.893 1.48 0.893 1.48
10 0.870  0.880 1.15 0.890  2.29

MEE2 HATLAE B i SVM | RiRZ41.48% ,°F
¥A 1. 01%; ZHiih SVM & RiRZ N 2. 84% , ¥

1.59% , Bk th SVM TS B ZEms A0 T 24t SVMLHE M
THRRIE AT RORR 7B IR, BT 20 SVM B0 e T A A W]
VASEERZ 20 T, BEAE 1 A PR B2 T e R2 B S ZE oK, T
LA SVM H G WA LS, ERREE 2

5 4
VLR GEARAAR L T BB Bl B A5, BHos £ 5

SR 1) BL IR SR s, e ar S0 RS M T B R e (R

BERYARLRIEBR S S R, 42 1 2R T HSACA LN £ i SVM

HATBEF, AT RIS B, T LR T WU

ERSBARTREAR R ; L RuER Y TR LM S

it TISACA-SVM 4 55 B T AR B A% 1 18 Xt e B 1 e

R3S R G R G R B LA I R . kAL,

AR —FBI L T TT A BEAL PRSP ZORAR R 1T L

TEAELR D ITRIBTIEX &, Xt T — BB i i
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