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Mechanism scheme design based on multi-attribute gray interval
relevant optimized decision-making mode
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Abgtract : Due to the incomplete and the uncertain interval attribute information in the procedure of the complex
mechanism scheme design, a computing method for the multi-attribute decison making of grey interval number is
proposed. The proposed model for the multi-attribute decison making of grey interval number is developed based on
the grey system theory. By adopting the norm of the grey interval number vector, the multiple-attribute decision
making matrix of the grey interval numbers is standardized, and the dummy ideal grey interval scheme and the
negative ideal grey interval scheme with integrated attribute information are proposed. Based on the optimal
membership degree of design schemes, the optimum desgn scheme is achieved in the whole system. Finaly, an
example of large-scale hydraulic turbine scheme design is provided to validate and prove its effectiveness and
feashility.
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1
/MW ! % /'m /
Al 1.25 1.34 84.10 84.30 0.141 0.143 0.8410 0.8450 0.60 118.80
A3 1.28  1.36 81.03 81.15 0.145 0.147 0.9040 0.9070 0.60 131.60
A3 1.60 1.72 85.90 86.10 0.129 0.131 0.8915 0.8936 0.71 129.60
GC={6,6,6,6,G6,G}, Step7: (6) , A
A G So G
X = 1.000 0.747 0.909 1.000 0.408 0.413

[1.25,1.34] [84.10,84.30] [0.141,0.143]

[1.28,1.36] [81.03,81.15] [0.145,0.147]

[1.60,1.72] [85.90,86.10] [0.129,0.131]
[0.8410,0.8450] [0.60,0.60] [118.8,118.8]

~[0.9040,0.9070] [0.60,0.60] [131.6,131.6]
[0.8915,0.8936] [0.71,0.71] [129.6,129.6
Step2: 5 1 @,

C =
[0.727,0.779] [0.977,0.979] [0.902,0.915]
[0.744,0.791] [0.941,0.943] [0.888,0.890] —
[1.930,1.000] [0.998,1.000] [0.985,1.000]
[0.928,0.932] [1.000,1.000] [1.000,1.000]
~[0.997,1.000] [1.000,1.000] [0.903,0.903]
[0.983,0.985] [0.845,0.845] [0.917,0.917
Step3: Wer = [0.15,0.20] We =
[0.15,0.20] ,Wes = [0.05,0.10] ,Wes = [O.10,
0.15] ,Wes = [0.15,0.20] ,Wes = [0.25,0.30],
3.1 ,
R =
[0.109,0.156] [0.147,0.196] [0.045,0.092]
[0.112,0.158] [0.141,0.189] [0.044,0.089] -
[0.139,0.200] [0.149,0.200] [0.049,0.100]
[0.093,0.140] [0.150,0.200] [O.250,0.300]
<[0.100,0.150] [0.150,0.200] [0.226,0.271]
[0.098,0.148] [0.127,0.169] [0.229,0.275
Step4: (3
So =
{[0.139,0.200],[0. 149 ,0. 200] ,[ 0. 049,0. 100] ,
[0.100,0.150],[0.150,0.200],[0.250,0.300]}.
Step5: (4)
Soe =
{[0.109,0.156] ,[0. 141,0. 189] ,[ 0. 044 0. 089] ,
[0.093,0.140] ,[0.127,0.169] ,[ 0. 226 ,0. 271]} .
Step6: (5) , A
So G
0.334 0.840 0.733 0.685 1.00 1.00
&*=10.347 0.652 0.690 1.00 1.00 0.4lé|.
1.000 1.000 1.000 0.909 0.408 0.45

& =]0.883 1.000 1.000 0.685 0.408 1.000 .
0.333 0.652 0.670 0.733 1.000 O0.83

Step8: (7, A
So
Y" = (0.765 0.684 0.795).
Step9: (8, A
So
Yy = (0.746 0.829 0.707).
Stepl0: 9, A
So
M = (0.513 0.405 0.558).
Stepll: ,
A3.
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