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Approximate Optimization of Constrainted Problem
Using RBF and SOM
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Genetic Algorithms have been studied and reported their effectiveness in many kinds of fields. As optimizer,

they make us free from considering types of design variables and to multi-peaked problem easily. How-

ever, their exists some short commings, such as treatment of continuous variables, formulation of fitness

function and the number of function calls. In the previous studies, we have been developing Adaptive *
Range GAs for continuous variable problem, and we have been using RBF (Radial Basis Function) net-

works as approximation tools in solving large scale constrainted optimization problem. From these results,

we have shown the effecitveness to obtain good results, however, it is very difficult to give data within

feasible region only by using random numbers for RBF and almost 80% of them are in vain. In order to

raise their raito, we introduce SOM (Self-Organizing Map) as classification tools to choose data within
feasible region. In this study, we will show the effectiveness of the method through

a famous bench mark test problems
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Table 1 Design variables and allowable stress

Tension
MPa (ksi)
241.32 (35.0)
241.32 (35.0)
241.32 (35.0)
241.32 (35.0)
241.32 (35.0)
241.32 (35.0)
241.32 (35.0)

Compression
MPa (ksi)

1 241.95 (35.092)
2,345 79.91 (11.5900
6,7,8,9 119.31 (17.305)

10,11,12,13 }241.95 (35.092)
114,15,16,17 | 46.60 (6.759)
18,19,20,21 | 47.98 (6.959)
22,23,24,25 | 76.41 (11.082)

Variable] Member

N AW —

Table 2 Loading condition

Loading Load kN (kips)
node X Y Z

4.45(1.0) 44.48(10.0) | -22.23(-5.0)
0.0(0.0) 44.48(10.0) | -22.24(-5.0)
2.22(0.5) 0.0(0.0) 0.0(0.0)
2.22(0.5) 0.0(0.0) 0.0(0.0)
0.0(0.0) 88.96(20.0) | -22.24(-5.0)

2 0.0(0.0) -88.96(-20.0) | -22.24(-5.0)

Loading
condition
1

_—N W N =

Table 3 Comparison of the optimum results

Solution . X 1074 m?
Variable |Adeli & Kamal CPN ARange GAs
(1986) (Adeli & Park 1989)

1 0.0645 3.0723 0.064516

2 12.0897 15.2096 12.5502

3 19.1006 16.6406 19.7308

4 0.0645 0.0645 0.064516

5 5.2013 4.4090 4.40811

6 10.8355 10.3592 10.8604

1 163213 17.9593 17.0597
Mass (Kg) 247467 250.1604 247.305

Function call N/A N/A 325840

Table 4 Comparison of the results

- 4 2
Variable Solution , X10™" m
Case 1 Case2 | Case3
1 0.970139 ] 23.1857 | 1.12559
2 134692 | 11.3811 | 13.9231
3 18.2822 | 19.0658 | 18.0957
4 0.169555 ] 0.070458| 0.42926
-5 4.50017 | 3.57744 | 4.52954
6 11.0218 | 13.0253 | 10.2464
7 17.3504 ] 20.1621 ] 16.6062
Mass (Kg) |249.409 | 273.000 | 244.550
Function call 925 925 1025
Initial data 42 8 113
Initial basis 40 40 40
Init min data | 267.705 | 372.108 | 319.019
Final data 139 202 214
Final basis 132 134 128
Fin min data |250.178 | 268.793 | 250.526
Constraint coeff] 1.002 1.018 0.996
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Table 5 Comparison of the results

. Solution, x 104 m?2

Vanable Case 1 Case 4

1 0.970139 | 2589093

2 13.4692 12.7343

3 18.2822 17.6162

4 0.169555 | 0.264267

5 4.50017 4.13355

6 11.0218 12.2206

7 17.3504 18.198

Mass(Kg) 249.409 252.13
Fucntion call 925 650
Initial data 42 29
Initial basis 40 40

Init min data 267.705 316.8515
Final data 139 192
Final basis 132 288

Fin min data 250.178 251.041

Constraint coeff 1.002 1.0006

RBF estimation 248.315 249.873
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