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Backbone network mining algorithm in a power optical cable network based on
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Abstract: The minimum scale backbone network frame of power optical cable network contains important
communication and hub stations, bridge links and other key entities, and meets the requirements of connectivity
constraints. To mine the backbone network of the power optical cable network, a network mining algorithm based on
minimum critical dominating structure is proposed. First, according to the physical topology of a provincial power optical
cable network, a representative model of the power optical cable network is constructed. Second, to identify the critical
edge of network, a measurement method of critical edge is proposed based on the minimum critical dominating structure.
Finally, an algorithm based on the minimum critical dominating structure is designed to realize the mining of the
backbone network. Two groups of experiments are designed using the provincial and the southern power optical cable
networks in Jilin Province. The algorithm and two classical methods are used to mine the backbone network. Based on
this, a deliberate attack is simulated on the power optical cable network, and the change trend of network connectivity is
compared and analyzed to verify the effectiveness of the algorithm.
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Fig. 3 Flow of backbone network mining algorithm based on
minimum critical dominating structure

B RS BT F

1) HIEEA b SRS M R G = (V,E) «

2) LG g4 i e L MR, OF
A4 10% R IRE g o,

3) IR UGG ., F AT 2 11 BRT S 3
WAE KT N -1, IS T E, 4
Rkt c,, .

4) G PR A I I/ e
8, FERUR BRI RN R D c,,, -

5) 1K U UGBS ¢, b AR 2 1B )
WAE KT N -1 30, H A TIE

6) FiIFE B P E) 342 J% 3003 5 3 B 6
SERRAEH, MG BN S SR 4 T T4 14,
P i 5 T %

4 SEBISTHR

DL MR8 1R 48 27 H 0 6 2 X R0 P 3 3 4 &5 4
TR 1S L T G I R A0 B 0 2548 S g AT B
S A HT, A8 AR SR B E T 4% R A
(BNMA) L f/INi% 8 S EL A2 4248 77323 (the minimum
connected dominating set, MCDS)M7RII A ik /)
A BB 2 48 77 5 (betweenness and  the minimum

spanning tree, BMST)M6Ix i - [ 26 42 418 o S it 47
XF EE A3 #T o

AR B HL 06 2 N R R B I Y RUBON
N 78, WHM 114, Kl 4 JyfiH BNMA 1531
TG L TGS i T 2 A AR A

4 £ BNMA W ERM & FREIZ IR R
Fig. 4 Backbone network mining result of BNMA

method in the southern network

EE 4w, 20T ARER 500 KV JEAE S, 41t
HARERZEBNE TLE. WE 4 el LUEH,
BNMA #2408 tH g &5 FEL /10645 I H 1) 500 KV i {5 5
TR R B M A IR T 2 R A M
€0~ €7~ Eyouo~ IETRIMTL T 5B AL T HIAX ALk
M Vo (ETLL 200 KV JE{E35kE). Itk BNMA M2 3
H AT s AR AFRRER, T HANE
B RR 2% b P Bk ) B AT L RA T
W2, FELRUE T TP 26 ) Pk

e HAE T Mz A1 BNMA. MCDS i
BMST, 1525 &8 HE 1628 W B T W 2 f2 48 45 1
M 1 iR

M 1A LAE H, MCDS 248 H 15 TP %%
27 251K, BNMA F248 H 1P N 2% 28 2514
IR, BMST #2408 H B E T M4 33 2K R
BNMA 54288 1 500 kV 84S 5k 2 [6) ()6 85 55 1%
€y0.10 TIFEE AN XS BEBE RS €450+ €57+ €y63
MCDS 23 H FE T /2% BRI 5 B ik B b
{ERBRFZH I XS B ey, €,
X R 28 1R B B B R e AN B S I 42 40 s BMST 42408
PE T Mg ot 2, ARFEE T MR/
AP S IR

ZH BNMA 24875 2 H 168 W 3R R s Al v
T4, S8 5 Fis, %E TS H 87
AN AR 86 25U K. Hb, BNMA 124531 86%
] 500 KV GEAF 315 i, LA 77%F) 500 KV JE1F uh
Z A e85 0% . B BNMA 2 35 A2 2154 9 AN 4 i
Z [RVHA FIMFERERR €, 4, CRFIE 2 5 EKEE
W2 A HEBEEERE ) €56, 5y (PRI IRAS 3l 5 KIRIEIF



L5, %

BT fie /N R B SCBC S R K L DD RS I B T X 42 40 550

- 185 -

i Z ARG BEHERS ) €,y 5, CEMTIEAS il 5 KIS TE
Ul Z (A A CBRERR) ey 40 CEALIEAE v 5 2R 1815
i Z [ OGS BERR )5, A AGERERT 221 5 BT Y
MR, 15 v, (722 500 KV 3@ {5 4k) . Htk BNMA 1]
ZH8 BB A WX R MR S O
SEARAE G B2
R 1 3MGETTRLEERILIR

Table 1 Comparison of backbone network results of three methods
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Fig. 5 Mining result of provincial power optical cable network
backbone network based on BNMA method
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