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Application of the set-pair analysis connection number

in decision-making of black-start vague set

ZHAO Yuling,ZHANG Lian
(Zhejiang University of Water Resources and Electric Power, Hangzhou 310018, China)

Abstract; A vague set is a kind of fuzzy set that contains uncertainty. So uncertainty analysis is required in the ap-

plication of it. To solve this problem, the proposed decision-making method of a black-start vague set is based on

connection number analysis of set-pair. First, rewrite the expert weights, index weights and targeted values repre-

sented by vague sets into the connection number form. Next, obtain the decision model of a vague set for black-start

based on connection number, analyze the uncertainty of the model calculations, study the changes in the ranking of

each project in conditions of uncertainty and select the optimal project. Practical application shows that the method

can deal with the problem of optimizing black-start schemes of the correlation and uncertainty in the selected evalu-

ation indexes effectively and clearly. It is simple in algorithm and convenient to make decision on spot.
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Table 1 The index value of each candidate in black-start

VIS HLAIRE ¢, EHE R ¢, HLAZ i c, AFRL K e,
1 (0.30,0.50) (0.96,0.04) (1.00,0.00) (0.20,0.80)
2 (0.60,0.17) (0.53,0.47) (0.67,0.33) (0.25,0.75)
3 (0.45,0.33) (1.00,0.00) (0.42,0.58) (0.33,0.67)
4 (0.30,0.50) (0.50,0.50) (0.42,0.58) (0.33,0.67)
5 (0.60,0.17) (0.27,0.73) (0.42,0.58) (1.00,0.00)
6 (0.90,0.00) (0.91,0.09) (0.67,0.33) (0.25,0.75)
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0.3 +0.1z 0.4 +0.1: 0.4 +0.3;
1

1 1
(0.6 +0.2) —-(0.6 +0.20) —~(0.7 +0.27)

1 1 1
—(0.7 + 0.2i) —(0.7 +0.1i) —(0.7 + 0.1:
2(07 0.21) 2(07 0.17) 2(07 0.17)

1 1 1
0.32075 + 0.34575 + 0.35825 +
0.075: 0.0625: 0.1125:
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Table 3 The black-start index weight coefficient connection number given by expert ¢,
L5 HE8H5 ¢, 1885 ¢, TR c, 845 ¢,
0.1 +0.25; 0.25 + 0.20; 0.2 + 0.3i 0.2 +0.1i
1 1 1 1
—(0.3 + 0.3i) —(0.3 + 0.30) —(0.5 + 0.25i) —(0.45 + 0.2i)
2 2 2 2
L(03»+04') L(05+025') L(04+03»') L(04+03')
2 . .4l 2 . . 13 2 . . Ol 2 . . O1
i(O3+03') L(045+O2') L(O3+O4‘) i(O3+03')
2 . . Ol 2 . ) 2 . Tl 2 . . Ol
1 . 1 i 1 ) 1 .
e, ?(0.70 + 0.10¢) ?(0.85 + 0.05:) ?(0.85 + 0.05:) ?(0.85 + 0.05:)
1 . 1 i 1 ) 1 .
?(0.65 + 0.05:) ?(0.65 + 0.05¢) ?(0.70 + 0.100) ?(0.70 + 0.10¢)
1 i 1 i 1 . 1 .
?(0.75 + 0.05i) ?(0.75 + 0.051) ?(0.75 + 0.05i) ?(0.65 + 0.05i)
L(1+0') L(1+O') L(1+0') L(1+O')
4 ' 4 ' 4 ' 4 '
R (0.1875+0.10211) x (0.2344+0.0783i1) x (0.227+0.10531) x (0.2291+0.0709i ) x
2 8 (0.32075+0.075i) = (0.32075+0.075i) = (0.32075+0.075i) = (0.32075+0.075i) =

0.0601+0.0546i 0.0752+0.04861

0.0728+0.05871 0.0735+0.0452i1
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W(c,) =0.2034 + 0.1877
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W(c,) = 0.2255 + 0.1702i
3) K 1 P vague BB S Rk R B,
ik 4,
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Table 4

expressed by connection number

Every candidate black-start scheme index value

ES ¢ ) C3 €4
1 0.30 +0.200 0.96 + 0; 1+00 0.2 +0¢
2 0.60+0.23% 053+0 067+0 0.25+0¢
3 045 +0.22; 1+06 042 +0c 0.33+0:¢
4 030+0.20; 050+0; 042+0; 033+0¢
5 060+023 027+0 042+0; 1+0;
6 090 +0.100 091 +0; 067+0 0.25+0¢
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M(s,) =0.523 62 + 0.514 542i
M(s,) = 0.434 211 + 0.457 318i
M(s,) = 0.467 593 + 0.475 347
M(s,) =0.331 283 + 0.352 77
M(sg) =0.494 72 + 0.495 011:
M(ss) =0.575 639 + 0.528 601
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Table 5 Comprehensive evaluation result of each scheme under the condition of uncertainty

i=-1 i=-05 i=0 i =05 i =1
M(s,) 0.0091® 0.26632 0.5237@ 0.78092 1.0382
M(s,) ~0.02310® 0.2056() 0.43425) 0.6629%5) 0.89155)
M(s3) -0.0078@ 0.2299@) 0.4676@ 0.7053@ 0.9429@)
M(s,) -0.0215® 0.15496) 0.3313©® 0.5077® 0.68406)
M(ss) -0.00023 0.24723) 0.49473) 0.74223) 0.9897(3)
M(s,) 0.0470D 0.3113® 0.5756 0.8299 1.1042
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Table 6 The rank statistics of each scheme under the two extreme cases ( the value of ; is not synchronized )

FEOHLR 2k 3k 4w Hsk el B4
1 16 18 8 12 8 2 272
2 8 12 8 3 31 161
3 4 12 12 12 16 8 208
4 5 10 10 20 18 159
5 8 16 12 12 12 4 240
6 33 5 10 10 5 304
by 64 64 64 64 64 64 1344
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The 2015 International Conference on Intelligence Science
and Big Data Engineering

The 2015 International Conference on Intelligence Science and Big Data Engineering aims at a collective venue for introdu-
cing world frontier researchers to China and for introducing researchers of an ever developing and huge population of Chi-
nese colleagues to international communities. This meeting is scheduled as the fifth of a serial annual meetings that pro-
motes academic exchange of researches on various areas of intelligence science and intelligent data engineering in China
and abroad, and will be held in Suzhou.

IScIDE 2015 is intended to have a broad scope, including information theoretic and Bayesian approaches, probabilistic
graphical models, Big data analysis, neural networks and neuro—informatics, bioinformatics and computational biology, as
well as advances in fundamental pattern recognition techniques relevant to image processing, computer vision and machine
learning. Submissions will be rigorously reviewed, and should clearly make the case for a documented improvement over
the existing state of the art. Experimental results for contributions in established areas such as speech, face, iris and gait
are encouraged to use the largest and most challenging existing publicly available datasets.

The submission covers various topics that include, but are not limited to: ( 1) Information theoretic and Bayesian approa-
ches ; (2) Probabilistic graphical models; (3) Neural networks and neuro—informatics ; (4 ) Bioinformatics and computational
biology ; (5) Pattern recognition and computer vision; (6 ) Signal processing and image processing; ( 7) Machine learning
and computational intelligence ; (8) Data mining and information retrieval ; (9) Speech recognition and natural language
processing; ( 10) Big data analysis.

Contact Us

E-mail ; xfxi@ mail.usts.edu.cn

Website : hitp : //iscide2015.usts.edu.cn/



