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A Comparative Study of Genetic Algorithm and Mathematical Programming
Technique applied in Design Optimization of Geodesic Dome

o] 4 A° ol & A

Lee, Sang—Jin Lee, Hyeon—Jin

2 o

2 ATdME M2 Fold HHH e ALY ER $318 T2 a9 L o)dld A eEd B F2ES HHE
1 23%F EM3th B dfeM =Y e RS e $A9842 A ), Sdwo] oz AAHE =k HF
9] ANE T Uk 281 FEHQ TEIYUIPYE FAER S o] fate BAIS HANAEE Assigon A 7}
A9 g8 ANHE o) 8ste] Bo 27HA8E FYstAth AU B9 296 AEsE AEEE AP B 7t By
o} 27|48 A Adhg ISADO-GAa% ISADO-OPTE ¢ 43t H# 8AsG & 972 519 A8 JHddahe= Y7}
EASA) de AA F2EY FHA Fol NE K29 FEE AT Rule) ol FF PYFNTRY AR TRALE Mg
LAFe] @ AcE Hudn

Abstract

This paper describes a comparative study of genetic algorithm and mathematical programming technique applied in the
design optimization of geodesic dome. In particular, the genetic algorithm adopted in this study uses the so-called
re-birthing technique together with the standard GA operations such as fitness, selection, crossover and mutation to
accelerate the searching process. The finite difference method is used to calculate the design sensitivity required in
mathematical programming techniques and three different techniques such as sequential linear programming (SLP),
sequential quadratic programming(SQP) and modified feasible direction method(MFDM) are consistently used in the design
optimization of geodesic dome. The optimum member sizes of geodesic dome against several external loads is evaluated by
the codes ISADO-GA ¢ and ISADO-OPT. From a numerical example, we found that both optimization techniques such as
GA and mathematical programming technique are very effective to calculate the optimum member sizes of three
dimensional discrete structures and it can provide a very useful information on the existing structural system and it also
has a great potential to produce new structural system for large spatial structures.
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