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ABSTRACT

Rapid progress in the modeling of biological structures and simulation of their development has occurred
over the last few years. Cellular automata (CA) and Lindenmayer-system(L-system) are the representative
models of development/morphogenesis of multicellular organism. L-system has been applied to the
visualization of biological plant. Also, CA has been applied to the study of artificial life and to the construction
of an artificial brain. Up to now, developmental rule of CA and/or L-system has been designed by human.
However, we can make CA and L-system evolve using evolutionary computation. To evolve the
developmental rule, it is necessary to code the chromosome. DNA coding has the redundancy and overlapping
of gene and is apt for the representation of the rule. In this paper, we propose a DNA coding method for

evolution of the rule of CA and L-system.
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Table 1. RNA(DNA) codon and it's amino acid[4]
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Fig. 1. General structure of genetic code.
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Table 5. Translation table of codon of L-system
An { _ [e]
A AeE aay swaw A

Phe 2 65 F<B - 5

Leu 6 30 F F 0

Ile 3 50 F<F>B B 2

Met 1 5 F<L L 1

Val 4 20 F<F>F F 0

Ser 6 35 B B 2

Pro 4 40 F<F>L L 1

Thr 4 28 F>F [ 3

Ala 4 32 F>L + 4

Tyr 2 55 F<F [ 3

Stp 3 45
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Gln 2 60 F<L + 4

Asn 2 80 B B 2

Lys 2 10 F>B - 5

Asp 2 70 F F 0

Gl 2 15 F>F [] 3

Cys 2 75 L L 1

Trp 1 90 F<F F 0

Arg 6 26 L L 1

Gly 4 24 F>B . 5
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