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Fig. 1 Hierarchical model for the multi-attribute ship R*®(k=1,2,3), W 2.
form projects assessment
F 1 AT EZTNWRE G BAE
Tab. 1 Original data of ship form projects assessment
FE ao/kn oz a3 oas x5 X 7/ AT xs/(te T8 xe/a x0/ATL an/AIL xi2 xs T X
D 12.88 2.0 1.5 4 4 0.232 4068.50 16. 53 3.986 3 723.40 10. 51 5 2.0 5.0
D, 13.23 2.5 1.5 4 4 0.224 3979.63 16. 87 4.089 3 810.50 11.74 3 4 2.5 4.5
Ds 13. 35 2.5 1.5 4 4 0.207 3731.02 17.50 4,320 3 952.80 12.98 3 5 2.5 5.0
D, 13.97 3.0 2.0 4 4 0.183 2 464.54 18. 66 4.710 3 096.57 12.61 3 > 3.0 4.5
k2 A EIFMEEE L E
Tab. 2 Data normalization of ship form projects assessment
HARME RD Z %t R® Tt R®
WS
2 s s i s re rr rs o 1o i ri 7 i s
Dy 0.4861 0.4 0.75 0.5 0.5 0.5590 0.6228 0.5303 0.5416 0.4718 0.5526 0.50 0.5 0.6 0.526 3
D, 0.9722 0.5 0.75 0.5 0.5 0.5398 0.6092 0.5206 0.5298 0.4595 0.5002 0.50 0.4 0.5 0.4737
Ds; 0.811 0.5 0.75 0.5 0.5 0.4988 0.5711 0.5027 0.5032 0.4393 0.4474 0.50 0.5 0.5 0.526 3
D, 0 0.6 1.00 0.5 0.5 0.4410 0.3772 0.4697 0.4584 0.5607 0.4632 0.50 0.5 0.4 0.4737
3.2 3T Choquet BMIFR 4 50 T P & 45 b ik 0.559 0 0.5398 0.4988 0.4410
AP PO 0.6228 0.6092 0.5711 0.377 2
R 254 s BB 42 5 b R 2R B 2R s i T , 0.5303 0.5206 0.5027 0.469 7
W " 0.5416 0.5298 0.5032 0.458 4
0.471 8 0.4595 0.4393 0.5607
0.486 1 0.9722 0.8611 0
0.552 6 0.5002 0.447 4 0.463 2
0.400 0 0.500 0 0.5000 0.6000
Ri={0.7500 0.7500 0.7500 1.0000 0.500°0°0.500°0°0.50000.500 0
0.5000 0.5000 0.5000 0.5000 Ri— 0.500 0 0.400 0 0.5000 0.5000
0.5000 0.5000 0.5000 0.5000 0.600 0 0.5000 0.5000 0.4000
0.526 3 0.4737 0.526 3 0.4737
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Tab. 3 Results for the ship form projects assessment

S AR HTHA Z HF 4 o e HFEe Zih LA TR

= MM E T HE P W P HE P M E P HE 7 WA 45 R H T
D 0.511 8 3 0.451 3 1 0.558 5 1 0.472 0 3
D, 0.621 0 1 0.438 8 2 0.473 1 3 0.512 6 1
D, 0.598 8 2 0.407 1 3 0.513 5 2 0.500 8 2
D, 0.431 4 4 0.374 9 4 0.473 1 3 0.394 8 4
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Optimization model of multi-attribute ship form project

based on Choquet fuzzy integral operator

ZHANG Wei-ying" , CHEN Jing, ZHANG Guang-fa. LIN Li, ZHANG Guang-yao

( School of Navigation and Naval Architecture Engineering, Dalian Ocean University, Dalian 116023, China )

Abstract: The ranking and optimization of ship form project are multi-attribute multi-layer decision-
making problems, in which the attributes are relative. Considering the fuzziness and relevance
between the evaluation indexes, fuzzy measurement and Choquet fuzzy integral operator are used to
select the optimum solution. The distinct advantages are as follows:the correlation of every attribute
is considered, the weights of attributes need not be decided in decision-making, so the subjective
supposition from the decision-makers is reduced, and the solution is more objective and scientific. The
case study shows that the optimization model of the ship form project based on Choquet fuzzy integral
method is correct, the method is simple and the result is reasonable. It provides a reference for

choosing the solution of a ship form reasonably.

Key words: Choquet fuzzy integral operator; multi-attribute multi-layer structural model; ship form

project ranking and optimization



