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Abstract: Aiming at the large-scale group decision problem (LGDP), a feature extraction method for decision makers’
evaluation information was proposed under the fuzzy environment of multi-granularity unbalanced hesitant language.
Considering that the weights of different clusters formed by decision makers after clustering are affected by the differences
of their decision makers, a discrete coefficient is defined to correct the weights between clusters. Firstly, the multi-
granularity language provided by decision makers was unified, and the decision matrix with probability information was
obtained. Secondly, in computer vision analysis, any image is composed of RGB three primary colors, and the image is
easier to extract feature than the data, so the corresponding color image was obtained by calculating the RGB

corresponding to all probability data in the decision matrix. The feature extraction algorithm was used to extract the
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characteristics of the evaluation information in the decision matrix, which avoided the shortcomings of the existing decision

methods that are difficult to extract the key features in the decision matrix quickly and effectively, and were more efficient

and concise in dealing with large-scale decision problems. After that, the decision makers were further clustered to obtain

different clusters, and the revised weight between clusters was obtained by using the newly defined discrete coefficient.

Then, the final decision result was obtained by calculating the net flow size to sort the schemes. Finally, the effectiveness

and feasibility of the method were illustrated by an example of railway line scheme selection.

Keywords: decision making; multi-granularity; unbalanced hesitant language; feature extraction
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A, (s2,0.2365),(s7,0.2175), (s5,0.0833),(s7,0.1023), (s7,0.0613),(s%,0.0607), (s7,0.1334),(s%,0.1666),

(s2,0.177 1), (s%,0.023 0), (s%,0.3302),(s*,0.3027),

(s5,0),(s5,0) |

(s2,0.107 7),(s%,0.073 8) |

(s£,0.149 7),(s%,0.070 1), (s%,0.4352),(s",0.056 2),
(s£,0.159 1), (s%,0.040 9) | (5%,0.0319),(s?,0.160 6) |

i =0 (16) nI 45 J@ 1 A E [0 2 4 e = (0. 229 2,
0.323 8,0.240 5,0.206 5)", FEH1 2 (15) A 434547

ZHEERTEAL , an3k 3 PR,

R3I ARBEMETMS

Table 3 Collective assessments of the four plans

i % PRAE I AR

A [ (s8,0.030 7),(s¥,0.047 3),(s5,0.0959),(s%,0.149 8),(s%,0.093 6),
1

(5%,0.098 5),(s2,0.230 7),(s%,0.072 3),((sf,0.100 0),(s5,0. 081 2) }

B [(s£,0.0130),(s¥,0.0257),(s5,0.0118),(s%,0.139 2),(s%,0.1810),
2

(s2,0.174 2) ,(s£,0.104 9) ,(s%,0. 110 4) , ((s¥,0. 134 9) , (s5,0. 104 9) |

B [ (s8,0.0028),(s¥,0.0263),(ss,0.0180),(s%,0.199 2),(s,0.190 1),
3

(s%,0.174 8),(s2,0.151 4) ,(s¥,0.0350),((st,0.070 9),(s¥,0. 131 5) }

B [(s8,0.002 1),(s¥,0.0080),(ss,0.060 8),(s%,0.1197),(s%,0.129 0),
4

(s2,0.136 4),(s%,0.271 3),(s%,0. 133 9) , ((s*,0.075 5) , (s*,0. 06 33) }

PR (17) 19BN A
0.500 0 0.4435 0.4840
0.5565 0.5000 0.5429

T10.5160 0.4571 0.5000 0.4517
0.5517 0.4948 0.5483 0.5000

B (18) MBS TR EREN. PA) =

-0. 082 8,D(A,) =0. 031 8,d(A,) =—0. 050 2,P(A,) =

0.448 3
0.505 2

0.063 2,1 A, >A,>A,>A,, HILEHIEA, N
B, S5R53CR 4] T RHPEE R A, >A, >A, >
A, AR R T2 18 T AR RIS RE ] Phesfs 22 i 1 24 5
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TERIUBRE S rh  $2 T — P 2200 A0 2 B e 3
{5 BVRRE R T 3, 7 v 32 B AR 0 1 R B s A A o



KA, & — M RAERHRE TN BRI %

103

RGBT RIS I, 07k T it 5L g A 5
BRI PR SR aod e A AR e A R A S W b S
e T RS S

FIGA B0 S0 BRI AR 25 2 MR AL, JE I T 4
FOULE B AL [R) B £ 3RS e iE T E S e 1 R 3R
B A5 B B0 AT O A5 B R IR 40 SR 25
PR BRI, A, o6 BBCE ons ff i) PRT A5 ik LA % 1
RARAIE 5 P 3 £ B 2 1) B O R s 2 — P S A
B

S22k (References):

[1] WUZB, XU J P. A consensus model for large-scale group
decision making with hesitant fuzzy information and ch-
angeable clusters [J]. Information Fusion, 2018, 41: 217—
231.

[2] LIUBS, SHEN Y, CHEN X, et al. A partial binary tree
DEADA cyclic classification model for decision makers in
complex multi-attribute large-group interval-valued intuitionistic
fuzzy decision-making problems[]J]. Information Fusion, 2014, 18:
119—130.

[3] ZHANGZ, GUO C H, MARTINEZ L. Managing

multigranular linguistic distribution assessments in large-scale

multi-attribute group decision making[J]. IEEE Transactions

on Systems, Man and Cybernetics: Systems, 2017, 47 (11):
3063—3076.

[4] DING R X, WANG X, SHANG K, et al. Social network
analysis-based conflict relationship investigation and conflict
degree-based consensus reaching process for large-scale
decision making using sparse representation [J]. Information
Fusion, 2019, 50: 251—272.

[5] XU X H, LUO X T. Information entropy risk measure applied
to large group decision-making method [J]. Soft Computing,
2019,23(13):4987—4997.

[6] FRELAE, XU, BRIGEZL. HT g KRS 0 I i L 1) 22 J
PR B A N 2 P 505 v (D], 15 B 5 #2018, 47 (2):
214—222.

XU Xuan-hua, LIU Jie, CHEN Xiao-hong. Multi-attribute

large-group emergency decision-making method for entropy of

[10]

[11]

[12]

[13]

[14]

[15] HJa

conflict risks and regret aversion[J]. Information and Control,
2018,47(2):214—222.

ZHANG Z. Managing multigranular unbalanced hesitant fuzzy
linguistic information in multi-attribute large-scale group
decision making: a linguistic distribution-based approach[J].
IEEE Transactions on Fuzzy Systems, 2019, 27 (11): 217—
222.

RODRIGUEZ R M, MARTINEZ L, HERRERA F. A group
decision making model dealing with comparative linguistic
expressions based on hesitant fuzzy linguistic term sets[J].
Information Sciences, 2013, 24:28—42.

MARTINEZ L, HERRERA F. The 2-tuple linguistic model-
computing with words in decision making [ M |. Springer
International Publishing Switzerland, 2015.

HERRERA F, MARTINEZ L. A 2-tuple fuzzy linguistic
representation model for computing with words [J]. IEEE
Transactions on Fuzzy Systems, 2000, 8(6):746—752.
DONG Y, XU Y, YU S. Computing the numerical scale of the
linguistic term sets for the 2-tuple

fuzzy  linguistic

representation model [J]. IEEE Transactions on Fuzzy

Systems: A Publication of the IEEE Neural Networks Council,
2009, 17(6): 1366—1378.

RODRIGUEZ R M, MARTINEZ L, HERRERA F. Hesitant
fuzzy linguistic term sets for decision making [J]. IEEE
Transactions on Fuzzy Systems: A Publication of the IEEE
Neural Networks Council, 2012,20(1): 109—119.

DONG. Multigranular distribution

unbalanced  linguistic

assessments with interval symbolic proportions|[J]. Knowledge
Based Systems, 2015, 82: 139—151.

SHI Z J, WANG X Q, GUO S J. A novel consensus model for
multi-attribute large-scale group decision making based on
comprehensive behavior classification and adaptive weight
updating [J]. Knowledge-based Systems, 2018, 58 (11):
196—208.

. BB T VR AE B H N TR 5
FHARKE, 2014,

WANG Qi-wei.

[D]. &HE: o [=F

Research on image histogram feature and its
application| D]. Hefei: University of Science and Technology

of China, 2014.

DIYRR T



