2006 4 11 A
29 K% 114

EEAXFFR(OARMFIR)
Journal of Chongging University( Natural Science Edition)

Nov. 2006
Vol.29 No.11

MEHS 1000 - 582X (2006) 11 - 0041 - 04

KF Au B3R RBF ) 48 8 J) % i vl 5850 380

iﬁ*’g‘s % *E,}ﬁ %7% ﬁ‘],‘iﬁ‘}?‘jﬁ‘j‘(ﬁ

(FAXF LRLEFR HLELH L LHHARTHELERE, TA  400030)

H E: AN E(PD)EXFARSHHE L ARG ALE RO ELT 2 — RAT —# Au
MXAZAL B G MERIE, ARXNREEEARERIE; AR, AN TRALLRAZRS
(RBFNN) 5 & 3408, Au X A5 M X o9 B 45 24T 0 8. B R AR KA £ F =&k (OLS) 9]
%9 RBFNN st Au X b 64 R & 445 42 5 F - 4747 %), RBFNN o ki A Be A& 2 M 3%, 5 & 3k 5
85.7% vA L REBARIT AR A by 5 FPA LGSR F A B3 BE T, EERAA T LA RIFY

AR ATR.

KR AR Au X 2GR R A Z R % BEX R A

RE 5SS TM83

FEE AN AR EL R, B RHER—F
HENHESE S, B Z A FRSRE
RESBCR BB IR R ARG B, R
RBULHIFCH A g9 4. X TF i K& RIS
WAL G L RAREMN @ - ¢ - n i & IR EURFAE
BB TR — AN Bk & 2 TR s34 2 (] LA
X AR R AR A A A T A KA R,
TTIX R A& 48 B 4 BT R X B — N ST B e Bk b %
A AR AR R I R/ NEAT OGR4 0, A BEXT B
T PR B LR R [ e 45 2% i v, B B R SUAR 07 b it
FTRRE. AR FIWT VT S0k, R A T2 R 4552
HRERR B B 3R], RBFNN 1 —F £ )2 1015
Hap s REm MR, TERSRE NG EH 6
AR e R B R A AT B SRR A, FF AT ASR R K
2 J M 2 P 4% TG ) () R, AR RS SR B0 AN 43 26 153
T BRI,

FFARE T —F AENE E 1 B B % 52 J FR AR . ko
fREH Au BB, T RE 08 5B I% 42 ) 3 i A ok b
FR, AT A R HOIR R4y 3, R— M A ME R
HURAER & 7 37 SR B T RBFNN XTEEF Au
KM PD FHESATIRG, RIFHRA T 5 B AT 454
BRFAIREL P i R RS CRAE 5

« WrFS HKE:2006 -07 - 11

SCHRFRIREG A

IO E ik hnt v

L1 Risiprui A sy

ARG R R P R KRR &, X EZ A
TR TE AN P R AR R BRI T S Fh
TR 1) A R e B e AR 2 ) R
TRERFERIR;3) R P U B R ALEY 4) M R BT
PRI RY ;5 ) T A ¥ T R FR R A,
1.2 BEBruiARR R 48 o B R L 2k iy

BlE R B CRFER BT A 3 MS/s, IR{EH I ERN
8 o7, BUEFEFEC B 64 kB, AL FEVEE] £1 000 mV.
LI TERFRISE IR 2 P kAT , KRR PR AN 1 PR,

TZ I 1 .«
T, R l
Cy C,
~220V
1 D

=

sERme | st |
]

B 1 A RISeR ek
Bk R L B B, BRI R E
#2910 mm MR SCHRAEERANT
1) B es K. 72K CER BTS00 T E R R

BEHME R BRF SRS BT E (2005 - BB3170) ; K 22 M R P 23 R 3 H (2004 - SGKT)
R EEM(1981 -) 5, FEEMA, R LML TRAE , TENF R ARG R SE BT


http://www.cqvip.com

42 ARG IR RAFIR)

2006 -

LB, BAEFREIE, W R B A, — EUREER T
R, K ek T s 2 B R LA, G R TR AELBP S Bk
AW EEEE Upy , XRIUET EHRBEENT U B
KRB W R ER R AR 5K B A

2) M EE IR AR . BB RS, BN 8
Frg e I, LA B A A Bk pp A TSR T SR
PTG Fi L , s A B A i PR A Y B A e R P R

3) RERWMABES. BEIEEFAE 1.2 K
FE AT L L, A0 Y5 VR e B O T P A, PRI A
L LB B Bk vh s R WR{ETE 500 mV 4, KRG
FEERAE , BUCR AR RS 3 000 1~ THUAM.

4) HeB BOREIE . it T B BT 50 R 3 0 PR B A A
KAER, B e A SE U 45 A T 1R IR 2 B RO AR
IE B AR B IR ME R R B, P Uy MR, G
oY B

v, r—cﬁ— | .
117

I — kit

;

M2 mrERREE R

2 JRERBCR Au RS BRAERTRIR

2.1 SRR Au BB PIBRE X

MR B EARLBLE A TN T, B f &
KN P4 L RE— G, G T B IHRE E, &
SR

E\(t) = E,(¢) + AE(1) = gu(t) - g4 (1) ,
(1)
HA E, (¢) REFMNEBEE U(r) MBRREBRIBRIE
W e, VSEN; AE, (1) REEIGTS, B E BT
I, HHH T RERBEE ¢ (¢) MFRRILE A
g, THEHEARLRIBEFE LN, BARE
WM BRIEA SRR BITSIEN. Y Bl imE
E\(e) # TIRRMGIE £, B4 T B bk, 34 H
BT WA R R E 24 T 8.
FHEEZNEREFRIERR, BREELRBEKPZ
V65 B ) B A0 9 3 (B s, 87 T A0 5 0300 T8 ol 7T 1A 22, 4R

SRR G = A T — kb, o SR A -

E(t+At) = gu(t+At) —g,lq (2) +Agy ]
(2)
FERE 0+ 1Bk AES n AR R9SMIN R E S, B

Au BB RY BRI AABHSE, Au R SR
SEXA:
. g

l +
Aun = Un+] - Un = ;[Ei(nﬂ) _Ein] +E:-Aq:’

(3)
P B, Bl SH05R 2 ANSESE K 8990 16 H 55
BEs Aqy 55 n BRI IE SR ATRRR; g, IR TR
WaAL B SMINELEE U(e) FTORSE )R 3 IR JL AT R EK
[g.] = V/m; g, FREREALE AT T hkoP 5 EZ M
L 747 AR B T U SE 1 JR R S R ) J LT R
2.2 B Au RS RIEEAE
Au, 53 JE—Fh Au 5K, i J= ER R Rk v P 51
gL, uCe )1 BE] MR q,Le, w1 AT LUG B 75 HE Xt
BIRIFS) u(e,) B u(e,) HETEDGEHES, BRAR 2P
B u, (AN 3 BE7R) W Aw, = u,,y -, FIZN(3) ATLL
HEHENTHEFAMN Au, SHEER. BB 3 L
3R upy s u,  up TR R H Au, A0
Au,, , HBEIHET Au, (Au, ) B ERp. REEE
SENTHAMURLER, TULHH A XS R
B, B Au,(Au, ) 531 B4 RART S HATHER

BRIERRLE) Au IS RS
" Ay, .
AYA 4
- __—f —~ —+ Au VE

E3 RBi#fiE s EAMERERER

2.3 R Au BER S REHERER )7 1k

HE 4 RN 5 RN T4 25 SR R R 1Y
Au ERBEEEAT B, AR EERE Au #
KSR EE AR M. SR | ST
R—F M AN RS RGIE S — LR ER
WESERESSEEEEXR BLEERAR
AFSEAR K PD FHE.

W f(x,y) ARTFEB R, EXL f(2,y) BIp+q
A

m, = Y, Y, &y f(x,5), (4)
EX f(x,y) Bp + g LR
Hpg = zz(x_;)p(y_})qf(x’y)’ (5)

X = My My,

st |
y = mg/my.
FEX f(x,y) BWIE—LFOHER:


http://www.cqvip.com

F29 %% 11 8

2 ) 2
X W%y 5 (ki)
1 [Zaas y Tﬁrf T
- ] i
g Ny . N >
50 5 o g g
bz-l ' =] -
2 2 ‘? 1 “;
2 4 0 2 -
UrU.../mvl : U,-U, [fmV
(a) AL MBIRUNY A o P (b) FIRFIBRAERI A A u I
2
S HZDE: oy
>E l “;‘ -—.I“ g- i > l N .. | l‘ o
?_ox ) b" 0'*._} " :g“‘."“'ig,
=t : ! oF A P - L
Ll | § 2,
<2 -1 0 1 2 2T o T,
U,~U,./mV U~U,_JoV
(c) T HTETBLEIAY A u P (d) WP e BRI G A e P
2 —t
-l W T
O P e, 7 e
B e o
D7 0 i ! ..
[ i £
R AG ?: :

=2

U-U_JmV
(e) WEHEEBURIAG A u Bt
B4 MEHRNATREN Au S EH
The = Hyg” Yoo » (6)
HAp,r=(p+q)2+1,p+g =23,
AE— LR =B L ER R RILT 7 4%
P AR EARATRED
@ =10 + M
@2 = (nn = M)’ + 40,
@y =(n3 = 312)" + By - me)?,
@5 = (M3 +M)” + (g +155)7,
@s = (Mo =3m2) (e +72) [ (o0 +70)" =3(ny +70)* ] +
Gy = M) (M + 1) [3(mg +10)° = (1 + 1) 1
@s = (M ~ M) [ (Mo + M) = (g +710)? 1 +
4 (g + 1) (g + 1)
@ =30 = 1) (M0 + 1) [ (e +02)” = 3(my + ) ] +
Gy = m) (M +10) [3(n +12)* = ( +m6)* 1.

(7)
3 RBFNN HT R iR g
3.1 RBFNN #9858 R i

RBFNN 2 —# 3 BRjRBEM %, @ —MHA

B, MRE, - MR AR R U an st
(B e AR T AR 25 2 1B T 4 R A7), B 2 5
B S Fim. A BT R EAEES R, BN HT
R BT (receptive field) .55, G4 R 2 B T

FIEAE, F AT Au XA RBF R 569 536 3 b 4 X, 47 51 43
H.
o =R(X) =R(|X~c | )/0o),i =12, H,

(8)
Hp X B NEGAER, c, B5 X AR R ‘R,
R( o) RARMBZMER. 10 R.( o) MAEHH
B, BN R(X) = exp(~ | X -c,|%/0o}) , R(®) ]
RTE ¢, FE MR KIBAT BRI, X EAAH
TR B R BRI AR

BAR BIR R
O

¥

Y2
¥
Y4

Ts

B 5 RBFNN #hfh &5ty
RBF R4 2800 & SR AF
—Jt RBF R 280 LUK 7R AR

fu(X) = leiﬂo([x_ci]lz-l[x_ci]) ’

(9)
Hp 37 Bzl RBFNN B 32 5 /N E BE, i ]
1,3 FAEBIE R o(r) # RBFNN RiF 3 %42
WFEWE 1) RBFNN BUH w,,i = 1,--,n;2) W
BERGPPORE ¢,y = 1,0 3) WHEE Y. R
RBH O FAE L3R 3 B, X )gAESE Dy =
{X,,Y,]} U RBF R4 M¥ I3 BREFHR OMT
FIAF /M.

E%BF(DNDQ) = mgn € fmr[DN J(X,0)],

(10)
DN= {Xi’YiHv! (11)

el Dy fi(X,0)] = INZ] Y, -f.(X,0)?

(12)
HLLE B SN o, KR RIRE A gt
PRIREE, LRSI . AR r R |1 %
WE YRR A T HIE ¢, ,3XH: RBFNN 11£
¥ s (R R A 16 R BB Y e /MU T L. 3
R— R RESR R 8 R -, B R 4 R 3R
ﬁiﬁsﬂ*x‘i’x wy .
3.2 RBFNN A%
RBFNN 2£5) 7 ik A LLF 5 F: 1) Poggio J7
#:32) Moody A1 Darken #7{k;3) Ripee 3 s ;4) IEX


http://www.cqvip.com

44 TRRFFM(ARMFIR)

BN B 5) BA S Givens /D R A EA
B8 g e A E RSB /N &8s OLS (Orthogonal Least
Squares) ¥, OLS J& H AT 45 RBFNN i 4% & ) —
Fe XMAFENRSEMBAST, 28 EER.
RBFNN ) OLS F:2 it BT X THHE N X4
By RBENN, HA S rig .

d =p@+E (13)
Hipd = [d(1),,d(N)]" AEE L, p = (b,
"'aPN] RERSRTHER p = [P.‘(l) 3ttty
P.‘(N) ]T , 0 = [91:"':9N]T j‘]ﬁﬁﬁtﬂﬂ%ﬁy E =
[e(1),,6(N)]T RiREXE.

FT 1 7T %1 RBFNN J& 48 o B A R ) — A 41
EEHETFAEp, R TEEBNES. i TAFEME
HRTF—REAXHN, HFEEE - R ER
AN TR B 1312 R T X A 1 B B 9 B, OLS 7 B A o
TiXAMERE. OLS kw22 p, & TEMMIER
#,00p = WA ARSABENT W E=/MKE, WRERASE
EXRE o WA BE 5 Ed = Wg+E ,AQ =
g . IHTFA, g TUEERHEBEPEE, HE 6 W
SrRELR. OLS SEAEBH ERR S BP  HEH R
- BEER” HENG AT E3Eth k. 24 OLS ¥l R —EHI
G BER&E B MIEA K B ERE RS EME
JCHH.

3.3 RBFNN fERHRBHUB TR B R

e RTRHCR Au BRI 40 0 16 A%, THE A%
TARERSR, 135 16 x7 = 112 KR HIE, 1ER
RSB FRHE S . BR R A AT 45 A4,
MAPIERE 10 AR A YN SR, AR B FEA R FRRFE A
FAABRPREMBENPBER I T RE <
0.000 5, Ui b BIME R 0. 8, Bl h K F % F
0.8 B EDFING IR T % M2 T R 2R R A7
f) RBENN X7 780 i B 4 BEAT 43 2810 50, R0 45 1
gk 1 prR , e PR E o ER R 5%
PREA S L. R %A 85.7% LA L, ATAE M Au
S8 R TR TR AR A S ARAE , 3 K i RBFNN
I B R T AT .

2006 4%
%1 RBFNN HiRBIER %
Pl 97.1 85.7 94.3 97.1 91.4
4 8 ®

1) BT R — A i e ik b = AR T BR 3R ik s T R AT
S T AN R Bk o B i 2 S 7 AR T AH 2 KRG e
B Au KK 2R BB 1F T R IR 7 42 R 0 E Bk o
HA.

D)ARRRE K Av SR EIEEKE S
fi JUTTIEIR LA A2 5, T LAY ISR BUR A R4 AR
b PD HAE , %ot 7 ] 96 Tk ey R AT AR TR

3) 3% A OLS )| 45 ) RBFNN X} Aw #8358+ AR
AHAFIES RET IR, 4R W, RBENN W &4 3
P E R PETR, RSN E 5K T 85. 7% LA L, 1E SERR R
th B BAT BN AL 5

Bk

(1] PR C ¥ HIERSRAERWRRIM]. ki,
HYERTIE. b KAIR T R, 1984,

[2] LAPP A, KRANZ H G, The Use of the CIGRE Data Format
for PD Diagnosis Applications[J]. IEEE Trans on Dielec-
tries and Eleetrical Insulation, 2000, 7(1): 102 - 112.

[3] POGGIOF, GIROSI I. Networks for Approximation and Leaming
[J]. Proceedings of the IEEE, 1990, 78(9); 1482 —1 497.

(4] FBIE, %, 28, %. Weibull 47 7615128 K28 R E
R RRMRAT]. BERREER(HAREIRT) , 2002,
22(4). 87-90.

(5] ®&E. EQLDMaRIM]. JE5. WeR¥ R
#t, 2000.

[6] MOODY J, DARKEN C. Fast Learning in Networks of Lo-
cally-tuned Processing Units [ J ]. Neural Computation,
1989, 18(1): 281 —294.

(7] HEE ATHEME RN HIM]. L5 Wk
W IR, 1999.

(8] FEJBAR, BREES. RBI R4 W LT i0 K JU7e 25 ) o i 1
B, ER58%), 1997, 26(4) ; 272 -284.

(T ¥ 52 ;)


http://www.cqvip.com

52 FRAFFR(HRMAFIR) 2006 4

www. globus. org/wsrf/specs/ws-wsrf. pdf, 2005 - 09 - 03. FA#F3T,2004, (10) 1241 -247.
(4] MARIO C, ANTONIO C, ANDRFA P. Distributed Data Min- (6] FERI. BEFREMSHFREREHEARLRITI]. IHEN
ing on Grids: Services, Tocls, and Applications [J]. IEEE T#, 2001,27(9) ;66 -71.
Transactions on Systems, Man and Cybemetics, 2004, (12); [7] RAKESH A, JOHN C. Parallel Mining of Association Rules
205 -212. [J]. 1EEE Transactions on Knowledge and Data Engineer-
(5] BXE,EEF @RE NBOBARZEI]. BN ing, 1996, (12):101 - 104.

Distributed Data Mining on the Grid

JIANG Wu-shan, YU Ji-hui
(Key Laboratory of High Voltage Engineering and Electrical New Technology , Ministry of Education,
Electrical Engineering College of Chongging University, Chongqing 400030, China)

Abstract. Distributed data mining (DDM) is widely used in industrial, scientific and commercial applications to ana-
lyze large datasets maintained over geographically distributed sites, which makes DDM a major research issue on today’ s
data mining field. This paper discusses the disadvantages of existing DDM systems, puts forward a service-oriented ar-
chitecture for DDM on the grid and describe the process of mining under this framework. In the proposed, service-orien-
ted, cross-platform framework, the mining algorithm and distributed data sets are packed into the Web Service Resources
(WS-Resource) respectively, which can cooperate to perform DDM as required dynamically. Finally, a grid based on
local area network was built with Globus Toolkit 4.0 and take an example of association rule mining to illustrate how to
work with the proposed architecture.

Key words: distributed data mining; grid computing; web service resource
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Partial Discharge Pattern Recognition Based on Voltage-difference
Method and Radial Basis Function Neural Network

MENG Yan-hui, TANG Ju, ZHOU Qian, LI Jian, XIE Yan-bin
(Key Laboratory of High Voltage Engineering and Electrical New Technology, Ministry of Education,
Electrical Engineering College of Chongging University, Chongging 400030, China )

Abstract: Partial discharge (PD) pattern recognition is widely regarded as a significant measure for diagnosis of dielec-
tric defects in electrical equipment. Voltage-difference method, i. e, Au pattern, as a basis for PD pattern recognition is
presented, and the invariant moments are studied as the features of PD i Au pattern. Furthermore, radial basis function
neural network (RBFNN) is applied to PD pattern recognition according to the disadvantages of RBFNN. The results
show that RBFNN has faster convergence speed and stronger stability, the performance of RBFNN is up to 85,7% with
orthogonal least squares( OLS) , and PD signals generated by five kinds of dielectric defects can be classified well with
the method, so it is favorite to use in practice.

Key words: partial discharge; Au pattern parameter; RBFNN; pattern recognition
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