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A large group emergency fuzzy decision-making method based on theory
of clustering by fast search and find of density peaks

DING Xue-fengt, ZHU Li-xia
(School of Management, Shanghai University, Shanghai 200444, China)

Abstract: Aiming at the major emergency decision-making problem when the weights of decision-makers are unknown,
a SFN-CFSFDP-Borda-MULTIMOORA method is proposed. Firstly, spherical fuzzy number is used to describe the
evaluation information of experts on emergency alternatives. Secondly, the clustering method based on the theory of
clustering by fast search and find of density peaks is used to cluster the large group experts. Then, according to the
clustering results, the conflict is measured and an extensible multi-objective optimization model of group comprehensive
conflict is constructed, the weights of experts and clusters are obtained and group conflicts are effectively reduced by
solving the model. Thirdly, the optimal alternative is decided by the Borda-MULTIMOORA method. Finally, taking
Donghu reservoir in Heilongjiang province as an example, the effectiveness and practicability of the method are verified.
The results show that the proposed method fully considers the psychological characteristics of experts, strengthens the
knowledge expression ability of experts in major emergency scenarios, and clarifies the selection method of clustering
centers, which achieves better clustering effect with small internal differences and large differences among clusters.
Besides, it is more practical by considering the comprehensive conflicts of groups and actual decision-making situations
to determine the weights of experts and clusters, which effectively reduces group conflicts, improves the efficiency of
decision-making and provides support for the large group emergency decision-making of major emergencies.
Keywords: large group emergency; fuzzy decision-making; spherical fuzzy number; clustering by fast search and find
of density peaks; conflict integration; Borda-MULTIMOORA
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SR S AR 45 & B AL YA sl 0 3R,
ANWEE IE g 53 45 A5 S8 DR s L IR B, 1 AR R
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0.827; @i = 0.867,p2 = 0.866. A4, k¥ D,
D5+ D7+ D5 Dig A& AR, #7530 & AL
. URAN, N TR B8 TR S A 2 S M [ I e i 4
R VPN B, 8 G B R 53 X A A e AL
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0.043, 0.013, 0.040, 0.013, 0.040, 0.040,0.040, 0.052,
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&5y = (0.389,0.404, 0.266).

e, TR T R SR PEIME N v = (0.259, 0.561,
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