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Abstract: An insulator contamination grades measurement
method based on feature level fusion of visible image
information in red green blue (RGB) and hue saturation
intensity (HSI) color spaces is proposed. Optimal entropic
threshold ( OET) segmentation algorithm is adopted to
segment insulator surface. Features of RGB and HSI color
spaces are calculated separately. Meanwhile, feature selection
based on Fisher criterion is applied to obtain features which
have the ability to represent the contamination grades
efficiently. Kernel principal component analysis (KPCA) is
adopted to carry out dimensionality reduction fusion of the
combination of features and obtain three-dimensional fused

features. Probabilistic neural network (PNN) is used to
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identify the contamination grades. The experimental results
indicate that the feature level fusion of image information
based on KPCA has

contamination grades comprehensively.

capability to characterize the
Compared with
recognition using RGB or HSI features solely, the proposed
method can obtain higher recognition accuracy and realize the
contamination grades recognition effectively. A new method

for the prevention of pollution flashover is presented.

Key words: insulator; contamination grades; feature level
fusion; Fisher criterion; kernel principal component analysis
(KPCA) ; probabilistic neural network (PNN)

R REE A AR K, A% T HE
EXR. B TR2AZIPEREFRY KRG, £
GFRESFHRER R, SR EBRR IG5 4%
TFHSMEGIRE S BE TR |5 R EFRNER &
BRI AR R ARG ARTS AR BE X 48 2 T AT A $E X
PEIE R B AT B A TS NG R, 8 T 4
FHRMERNEPREFE, REIFR—FRME
R 8\ Z2 2 PI 5E R S I A8 2% T TS RO 7 45

FRT, 485 T 15 R0 1 I O v R 2 A S E M EE %
BEHE IR B SR LA IR B . SR 3R
WA R T2 RAKNBR RN T, Bl T15
BYRAE T BT BRIEE 2 AL RL LTI
BRSO R RO D). T P P T A N A8 2% T R T
At I R AT AT, IR TS R IR B AT N 4 T
B, £1 SN IR ) U R O B4 A SR IR B TS
FORERE , SR FHLL SNBSS N 4 4 3% T I BE 4 A7 00
B E xR B AR B #EAT A LB BOR S AR
BE. A SOx AT L e PG 4 2% 15 B R AT
THE, R AL Z T RREEERHABTERE
%, A TFAFE AR E A ZRE B EFH
B ERE M.

F—EH: £ FEA964), 5, 8T, WA, TE L, FEHFT 7008 AR 528, E-mail: jinlj@ tongjl. edu. cn



1612

B B K 2 2 (8 A B2

ERVE

U FRE SR E R WEEE L, &
W h 2R RGB Al HSI 2P AN £ Z 13 s
#E. RGB i hrn R 218 (Red) . 48 8 (Green) . 15
B (Blue) =ArE& R R ¥ R, HSI B G in R
Ji .8 (Hue) Y1 F (Saturation) | B & (Intensity)
EAERAEAER. WE N A X E G
THER, R FIE B R G H R ER 6 ] AP #5823 6]
5 R, AT IE M E il RIEA R SR L% T
B R 25, BEARIR 5 B9 A8 o, 38 5 R 5 i
R, FER MG 5 P R Rl G A2 A PR 3 18] R FY Y
RFERETE. SRBREREAHH L, FrAEHK R &1~
BTEZEGRER, HEREAEHES L ol &
SCR I EMRE B R R & B T T e % 151
AR, P A B K05 B {E (OET) 43 #1 3k S B 4 4%
TR X S, T4 BRE oM RO, 43 3 7E RGB
1 HSI 8% 23 [6] 3 17 #9155 3 F) A Fisher ¥
HEATRRE 18R, R Al A BRI AL BEBE T
FEIesrHr (KPCA) #EATRAE L& R I BE R 4 W
2% (PNNOM R 43 K40 AT R 328, SEM A% T 15
PO ER MR R, ASCE R 1 .

EGE

OETYk:
BRI,
I itz A )
RGBZd] HSIZ 8]
FRIEIEFE FRIEiR B

12V 4iE TANRFAE

KPCA
LR

RS
EEgr ST
L]

HAER

B1 #@gFsHERRANEERER
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Fig.2 Images of insulators with different

contamination grades
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Fig.3 Result of OET segmentation algorithm
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