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A running state evaluation method for a power optical transmission network
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Abstract: There are problems of single aspect and subjective proportion in existing power optical transmission network
evaluation methods. Thus this paper proposes a power optical transmission network running state evaluation method. First,
the indices are selected from the three dimensions of equipment, cable and system, and an evaluation index system is
established from the three aspects of network scale, running quality and management factors. The overlapping information
analysis method is designed to optimize the evaluation index system. Second, the subjective and objective combination
weight assignment method based on an interval fuzzy analytic hierarchy process and entropy weight method is improved
to calculate the index weight. Then a running state evaluation algorithm based on a fuzzy comprehensive evaluation,
utility function, extension coupling evaluation and combination evaluation methods is designed to evaluate the running
state of the network. Through the analysis of real examples, it is verified that this method can evaluate the running state of
an optical transmission network more comprehensively and objectively, identify the weak links, and provide a reference
for operation, maintenance and planning construction.
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Fig. 1 Network size evaluation index
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Fig. 2 Operation quality evaluation index
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Table 3 Four-level index composition table of three-level

index under network scale
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Table 4 Overlapping information matrix

X X2 Xi3 Xia Xis Xie Xi7
X 1 3 0.5 0.5 0.5 0.5 0.5
Xz 1/3 1 0.5 0.5 0.5 0.5 0.5
Xi3 0.5 0.5 1 0.5 0.5 0.5 0.5
Xia 0.5 0.5 0.5 1 3 0.5 0.5
Xis 0.5 0.5 0.5 1/3 1 0.5 0.5
Xie 0.5 0.5 0.5 0.5 0.5 1 0.5
Xi7 0.5 0.5 0.5 0.5 0.5 0.5 1

T I v 5 L I I i R R AR PR R AT )
BIHATIA—1k, ARG R & = R R T
PEAL H bR AL [ &40 R . W, =(0.0008,0.1478,
0.1474,0.1141,0.1577,0.16,0.1733) . H:dr, $BFr6
BB KERIBENT 0.1, 3L .

FIH FREZE RN, 1528)& 5 & 04w
K, O R ERE . R R T IIR A ER S =
FERRIIRLE /N T 0.1, 3B AL MRS -

4.2 {HMEERE AN ENITE
4.2.1 FEMBEPTHE

AR DX [AIBR 2 K ik e I bn B, I8iG &
K X (A B T 30 G de br B, A4 3 4 B g
FE o B DGR RIN IS AT IR PR R bRk R b — 2048

r——M U B, . BT B, . EHLRE B, 1
DX [ A B RELRE T O
[0.5,0.5] [0.6,0.7] [0.25,0.4]
J'=|[03,04] [0.5,0.5] [0.2,0.4]
[0.6,0.75] [0.6,0.8] [0.5,0.5]

DX [T HERE ' BRI SR I

0.5 0.6 0.25
J =[03 05 02

06 0.6 05

— L A S B A TR ST T - 139 -
DX [E) S T 5B R I 1 3 AR RE T R
05 0.7 04
JT=104 05 04
0.75 0.8 0.5

R DX TRV AE AR ¥ 4 SR I AL R
FREAEARL T B2 () B A TE 4y B 1 — A E ) 2 X
Mx™, 5N

x" =(0.3253,0.2384,0.4363)
X" =(0.3203,0.2669,0.4129)

HRPE () FIF(T), THHAT B AR B E R
g A WME N g =1.5347, h'=1.369%4 .

R4 R (8) T AT BT — e da hr i X [A) $
KA A=A

a' = ([0.4455,0.4916],[0.3264,0.4096],[0.5975,0.6336])

R AL BT I3 — 418 BT A AR bR

A ) A
a =(0.3227,0.2543,0.4239)
4.2.2 FAE T

X iZh X A I 1 B S i3 A T Ak
193 48 B, (R, Wk 5 PR,

= 5 ZEHMN ZRIBR IR

Table 5 Transmission network secondary index data
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Table 6 Transmission network three-level index data
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Table 7 Transmission network operation quality index data
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Table 8 Evaluation criteria matrix

75 R4f & %=
X3 1~0.721 0.721~0.328 0.328~0.220 0.220~0
X3 1~0.914 0.914~0.862 0.862~0.707 0.707~0
X33 1~0.947 0.947~0.922 0.922~0.844 0.844~0
Xa4 1~882 0.882~0.757 0.757~0.502 0.502~0
Xas 1~0.651 0.651~0.498 0.498~0.408 0.408~0
Xae 1~0.671 0.671~0.637 0.637~0.306 0.306~0
X37 1~0.628 0.628~0.486 0.486~0.358 0.358~0
X3g 1~0.771 0.771~0.612 0.612~0.380 0.380~0

*9 MBEXNREEIEM

Table 9 Relative membership matrix

h75 R4F R #
X1 0.492 0.508 0 0
X 0 0 0.320 0.680
X 0 0 0.476 0.524
X 0 0.962 0.038 0
Xis 0 0 0.498 0.502
Xsg 0 0 0.003 0.997
Xs7 0.479 0.521 0 0
Xsg 0 0 0.353 0.647

F= 10 W FARNEMREN L ERE

Table 10 Opposite difference for different evaluation criteria

75 - RUF RAf - 2§ R - %

X -0.015 0.508 0

Xa 0 -0.320 -0.359
Xa3 0 -0.476 -0.047
Xay -0.962 0.924 0.038
Xis 0 -0.498 -0.005
X 0 -0.003 -0.993
Xi7 -0.042 0.521 0

Xg 0 -0.353 -0.295

1 TN FROMNILERE

Table 11 Opposite difference degree of evaluation grade

7 - RAF RAF > 2§ P - %
B; 0.09 -0.194 0.0750
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