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Optimum Layout design of the truss structure using Evolutionary L-system
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L system(LS) is a technique expressing a formation algorithm creating the various shapes by the
simple rule. Using LS, the complex branch phenomena of plants could be described by simple rule.
This paper proposes the methodology to apply LS to the engineering. This methodology creates the
optimum structure that is appropriate for the purpose. But it is difficult to make the LS rules for the
optimum structure, because the rules have many freedoms. This paper proposes an idea that make to
evolve the LS rules using Genetic Algorithms(GA). The methodology is called as the evolutionary L
system. Using the methodology, the optimum layout design problems of the truss structures are solved.
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Fig.1 Progression of Callithamnion roseum
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Fig.2 L system of progression of Callithamnion roseum
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(a) Base of Evolutionary LS (b) State decided using GA
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Fig.4 Flow chart of Evolutionary L system
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Fig.5 Analytical Model

(Node) (Node)

[N}
[vy

(=N El K= K= 1)

(Node)

CEEEEE:

(Node)
[=)% w -~ W N —

25

(a) Multiplication process (b) The last form

Fig.6 2-dimensional Chromosome Model
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Fig.7 Base of Evolutionary-LS

GA generation : 701
weight = 391.12[kg]
(b) GA Result

GA generation : 101
weight = 108.43[kg]

(a) LS Result
Fig.8 Result
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3) GA generation : 73 4) GA generation : 101

Fig.9 Process until the optimal solution is obtained
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