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Abstract : A neurd network is established based on available samples which is taken as surrogate mode to provide gpproxi-
mate objective value by replacing time-consuming s mulation eva uation. Based on surrogate modd , GA is gpplied to search
optima lution. Moreover , samples chood ng according to problem information and multiple-mode methods are discussed to
enhance the reiability and cong stence of optimization results. Numericd smulation based on typica pressure vessel desgn
problem demonstrates the feadhility and effectiveness of the proposed method.
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2 f(x) =- x(x?-3.2x +2.89) (x - 3)/2,
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4 s.t.gi(X) = 0.000490 22x3/ x1 - 1 <0,
, g2(X) = 0.000242 316x3/ x2 - 1 < 0,
1 : 93(X) = (- 4T x3/ 3 +21.24)/
T x3xq) - 1<0. (5)
) T X1 y X2
’ . , X3 , X4
’ ( m) . X1 X2
( (0.001 587 5 ) X3  Xa
), . x1/0.001 5875 [12,
20],%2/0.0015875 [6,12] ,x3 [0.8,1.4], x4
fs(X) = f(X) + n(X),i =12, k. (3 [2,6].
(X)) F(X) i :
X , i ( X) : 5
() i =L F(X) = 1s(X) + S 100[max(g (X) .01,
2, kK, k “
, 1k, (6)
fs(X)
benchmark , S0 ., BPM
( 0.05,
’ 56 0.4, 7, 10 000,
L agrange ). A 30,
1 10 1,
5066.52 16.33,
’ 5862.35 502.93:
' ' 2 10 >
’ 6162.25 7.66,
5809.81 626.87.
min f(X) = 1 2 :
37 982. 2 x1 X3 x4 + 108 506. 3 x5 X3 + D 10
193 207.3x§ x4 + 1 210 711 x§ x3; (4) ’ GA
1 1 GA
X2/ m Xof M X3/ m X4/ m
1 0.022 225 0.014 288 1.1995 3.1398 5068. 14 6 426.67
2 0.020 638 0.009 525 1.199 8 3.186 4 5 056.44 5 365.18
3 0.019 050 0.011 113 1.199 8 3.180 2 5 050.43 5246.72
4 0.022 225 0.012 700 1.198 6 3.111 4 5092.09 6 141.43
5 0.019 050 0.009 525 1.199 9 3.1193 5 049.94 4942.20
6 0.022 225 0.012 700 1.199 2 3.177 1 5074.42 6 218.12
7 0. 025 400 0. 009 525 1.198 7 3.2011 5 096. 95 6 522.02
8 0.020 638 0.014 288 1.199 8 3.159 9 5056.17 6 081. 86
9 0.019 050 0.014 288 1.199 9 3.1156 5 050. 23 5682.77
10 0.022 225 0.011 113 1.199 4 3.199 5 5 070.37 5 996. 54
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GA
X/ m Xo/l M X3/ m X4 m
1 0.019 05 0.009 525 .2000 3.1490 6 150. 04 4 970.52
2 0.025 40 0.009 525 .199 9 3.2472 6 162.85 6 588. 75
3 0.023 81 0.012 700 .1997 3.2165 6 161.68 6 649.35
4 0.023 80 0.011 113 .199 0 3.155 4 6 169. 50 6 324.18
5 0.019 05 0.009 525 .199 6 3.1579 6 155. 40 4976.78
6 0.019 05 0.009 525 .198 8 3.2510 6 169. 79 5 060. 05
7 0.020 64 0.014 288 .199 6 3.078 9 6 162.95 5 998.53
8 0.019 05 0.012 700 .198 7 3.295 4 6 177.00 5 596.01
9 0.020 64 0.011 113 .1997 3.1788 6 156.58 5 604. 81
10 0.023 81 0.011 113 .199 9 3.154 6 6 156. 75 6 329.09
GA
X2/ m Xof m X3/ m X4/ M
1 0.023 81 0.009 525 .199 8 3.179 2 5611.33 6 109. 76
2 0.020 64 0.012 700 L1991 3.287 2 5 628.49 5 959. 95
3 0.020 64 0.009 525 .199 9 3.094 0 5 607.86 5271.30
4 0.019 05 0.011 113 .199 2 3.2285 5 614. 60 5 288.84
5 0.019 05 0.011 113 L1997 3.189 8 5 603.51 5 255.25
6 0.019 05 0.014 288 .199 3 3.1377 5611.43 5 699. 68
7 0.022 23 0.012 700 .2000 3.130 6 5 606. 11 6171.94
8 0.019 05 0.009 525 .199 3 3.222 6 5612.04 5 036. 12
9 0.019 05 0.011 113 .199 9 3.1627 5599.08 5231.07
10 0.019 05 0.011 113 .2000 3.306 1 5 613.09 5 365.91
4
X4/ m Xo/ M X3/ m X4 m
[7] 0.028 58 0.015 88 1.212 2.990 8129.80
[8] 0.028 58 0.015 88 1.229 2.838 8 048. 60
[9] 0.028 58 0.015 88 1.481 1.132 7 238.83
[10] 0.028 58 0.015 88 1.481 1.198 7 198.20
[11] 0.025 40 0.015 88 1.302 2.311 7127.30
[12] 0.020 64 0.011 11 1.024 5.080 6 288.74
[13] 0.025 40 0.015 88 1.316 2.148 7 006.90
[14] 0.025 40 0.015 88 1.316 2.148 7 006. 80
[15] 0.019 05 0.009 525 0.986 5.651 5 862.27
[16] 0.020 64 0.011 11 1.069 4.487 6 059. 94
0.019 05 0.009 525 1.199 9 3.1193 4942.20
2) 3) GA
( )
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