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Node importance evaluation of electric power communication network based on fast density clustering
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Zhengzhou 450052, China; 2. Jiangsu Key Laboratory of Big Data Analysis Technology,
Nanjing University of Information Science and Technology, Nanjing 210044, China)

Abstract: Node importance evaluation of electric power communication network is an important topic of power
communication studies. For the problem of single connection weights and single evaluation index, the bandwidth and the
distance of the electric power communication network are used for the network's weight, computing the evaluating
indicators of power communication network node, including joint strength, precision and node betweenness. Evaluation
based on a variety of power communication network node and the fast density clustering method are used to establish the
importance of the assessment model for power node communication network, supporting for the planning of grid
communications. Using unsupervised classification by fast density clustering method, the node is divided into several

fragile levels. This method can effectively improve the unsupervised classification method. The actual data grid

communications are tested to verify the usefulness of this method in electric power communication network.
This work is supported by National Natural Science Foundation of China (No. 61105115).

Key words: electric power communication networks; node importance; fast density clustering; unsupervised classification;

node characteristic

0 33

HL D A B2 T 0 AT M IR 55 18 & Y A
g, ml) . AR AR A0 R G LA 1
M ARGALN, AT C 2R HL R ) A R 0
RGN R, L 30 R AR 2K
W55 BEARARAREOR S, BN B

HEWMB: BRAARMFEE(61105115)

AT SR ANET YK, LA R 2 4
A SEVERF AR A ok i 30 £ A o
(1 BT AEARORRE S bk T i 03 A5 M e
PERI 2 AR, e T B2 R0 T R R B
HL A WA AT AP Rk, e A
(10 HLL T B I v 3 BB D BT s Dy L A A
FU AN EEHL

HL T T I 0 LY R T % R AR E
Az axt, WA R R BRI T



i ar, 4%

L PRI LA Y i R - 91 -

RULE AT BE IR MR 17 00 0 I MR I e, S
B IR TR0 W 4871 i BEAT VAN D R H A
PRI ST s o H TR P A H T 3£ 9 s ) 2
PRG3R R LAR JURF S )RR 5
FEAE AT S BN RIR bR . %7V R SRR
W2, WAL MBS, 2)FE T
HHER PIVPOY o 127 Vi R AN T R, B N IE
TR AR AR BT M. 3) T R
BIPEOY, WAz s A HOBOIS A% 1T R
WL A)Im I e R R S ATV, R
FE R TN A R . H AT A Y A
MV R CL B UM vk, (HE DL TS
VAT el LAY S B PR R bR
FEAE—E B v, By R B AR AR, (H
VA T SRR 577 X o SR 1)
SEARREN A, B AN RE SEIL T o FE B 1 T
filis ORI BB FEARTILIR AT R0 T4 Jm) B 52
R HOE SO W 2 b BT B AT T 2 &1 R
FIE AR H o B s R B Le ] . S B bR
C FH 21 e 9 25 7 (1) 74 i 3k ) 24 3800 8 S Ath 1 55
HIME S FEE o A1 BRIV B A PRI 1T R0
W 2 R, DRI T4 R A BRIV BT T
LIPS AN BE A T S BT s B o T R
FEAR BERE Z1 E 1T 0 SR 45 )5 o PRI, AR
T ZE G R T AR A IO 5% A D e
PEITE R o

H A S HL A5 W91 s SR PPl 0 AR
A FHRE VAR — A A, KBRS AT SR
FEREVEAG R R et i EL LA e i A
W PR s B PP AR A R SRS VAN FE AR
MEA AL Z P Els, JFHARZIER
Bl P2 S R A B, T 280 T I 4% 1R e 1,
1508 H R I8 AT MDA AEAE I A Bl ), A SR
FH W 235 5 RER 2 AR AL, 383 2 My FRbs i)
SRR R E ATV . SR Z 3P0 07
AT SR EE VR 4328, IF HaX Rl 7 82—
T B A 2028070, o0t e i A I o
PR PEAL ) G B 43 28 3 4 K-means J77% . K-means
TrE R TC B b i R AL G T, HIER %
JIFREET RS, W R RTE R RIR, IEAEE
AR LT Ho6) 52 AR AE IR Rl BEAT 4028 0 F & n) i,
ASCRM T s B R E, %rikk £
7E 2014 1) (science) HIT L, &7 AR H R
BRI B, I % BEAE A 0 SRR Hahs
BT K-means J71EMIAE o 75N 24411 5
filh b, ASCHE TPt B2 SRR M T, SR 9 AU

T B LR R B o v SR AR, X
A P Y R EEREA T UL . AR 1 SRR
W A5 Bs HEAT AL, JAIE T AN ST VEAE DAl AE
B s

1 HREEMHEXIERST

W RE N, LB m A A AL 2% 50
BT DL AN B PR A
Wasi ceo Woin
. :

G

(D

WGml o WGmn

BB R R B TC A e T R )RS Ry
2 IATHERE, T2 w, = B, s WIS RIS 4722 ]
B ERE, W wg, =0 N, B WA
K TR E B PRI o JBAREE T i I AH ELAE FH R ik
JEECHE D RS o G AR R TR R BE B AR BUE, AL
{ELABR 73 T R R B8R, AR BRgS o dn 2Rty
TR SEAE B, WIBUE O B . 12
AHITFT A R 2 AT 5 BB EAT IH— S, iR
A B B % 450%

P 26 5 R EE AN ST ORI R
TERFR, T H 5T AR FE 1 s BE RN Y R
BRI W RN BB ARAE 2 RER,  XLERhR
PRBILT5 RUREN ) o 79 R ) RS B
JIFNBEREMG Sy o B ) SRS RUAS 5 5
T SIRE T, AT AR o RIS ) RS R
T T o 2% 0] A Y RURE I SE MR K RE ), n B AN
B ARSCRIHY R R B R
VR R B SRV FE AR o

R T R Bk S TR Y R R
PRI ILH, SR — A1 RO T 0 29 v LA A
R E BN J) o HATANT RIS, 5 R JEAS
sobtn-1. WHEHCE, IAUS T RS E SO

S =kl./max(kj), j=1,2,---,n 2

TR SR BB AR AR CH T 20 ) R %
PR T P 29 BIIR AR S RURIME SRR, Sy
FURTAE M ) o JUAB E SO s 23K A7 oA
AR R B AN s,
B P HART R B 2 AN S N Ton-1, W)
H— ) B LR G A

C, =min(d) ﬁ:dij (3)

XFF IR ZS, Y RTR] B d, — BOE SN
AR YRR AR e R AR BB AT



_92. CE R R R EEL

A UL 2RI 2% PG rh S s A L 2
AT ISTERI T . ASCRAI RN 4
ferho T RAEOE SO M 4 BT i AR T 4
R AR AL H o AR S S e . A
TR BB E b, o, T S AEM 2514

MR b S T RidRdMEgSTE, ¥V &R

. b,
wﬁﬁ%%@%#%%%ﬁﬁﬁ:b'ﬂm%o

max

bi

ARERIRIENT RO ARR R A B, TN T Wi

RO TESEWIREIE, RENS T BIR BG4

A A LA 0L 1 5B M A 23
BEKUE, I A TR A
2 RIREERE

BT H AT I RSP RS, AR
RS55S4 1 T
SEPRVPA 50, OB SR O AL
Fetferi Lo FAT BGRB8 L, LIS
SUFT S B SR E T AT AR R OB LTI
FRIBAL, A TAERAARA & SRR
VI p, LA ST PG 6 2 O
8o py N 3, VELHS 5 B0 £ 2 W KOBE d, 47 d,
fRAA § I Z IR, A SC PRk 2
). AERCHR A5 1R p, 5 X ().

pi=2 x(d;~d,) )
Ho, a, ZHWHEE, mkd -d<0, BAa
xd,-d)=1, WH d -d >0, B2xikf

x(d; —d,) =0 Bl i BRI p, AT E A
P s i BEES O d, NI RN SRR A R R
P d RK/NEBE AR S G HE, d, RN
REEFEMAK o TEARSCHIERT d, FERERI
s ASAG RURT 420 Jo BN A B A s ) B
1) 1%~2% 5 i BIHAT T i J) 8 B AU RS 6,
XK
0, = minj:ppp‘_ (d,-,-) (5)
TEARS VL BA wm p, MU 5 i 1 S, B il
B AR L, KR0S, FREA
UM EE B e A e I e AR T R R .
oy IE R T — P R 58 i, AMGIHARSENEZEN H Ax
BRACIATIEAEAE . B 1 TR R R 9 o T B
PIA% O JBAR, NEDAFEAR SRS, Ry
N IOES =59

LoE LV S

0.5 T T ,/ T /.
041 RARrp Bferfipy i
0.3
“
0.2
0.13 ® i
.
h_:_‘._’_._\m‘_‘_t_‘_._n_._._f—
0
0 0.5 1.0 1.5 2.0 2.5 3.0 35
P
EREAE
0.3 ; LEs
0.2 LN
0.1
~ . .
oF ...i'.p S .'-.- 903' e .
Yom i
-0.1}+ . e
Y| E— s
-1.0 0.5 0 0.5 1.0
X

1 B pIRT
Fig. 1 Algorithm examples figure
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Fig. 4 Correlation between joint strength, precision

and node betweenness
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