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Abstract

Cellular Automata Neural Systems(CANS) are neural networks based on biological development
and evolution. Each neuron of CANS has local connection and acts as a form of pulse according to
the dynamics of the chaotic neuron. CANS are generated from initial cells according to the CA rule.
In the previous study, to obtain the useful ability of CANS, we make the pattern of initial cells
evolve. However, it 1s impossible to represent all solution space, so we propose an evolving method
of CA rule to overcome this defect in this paper. DNA coding has the redundancy and overlapping
of gene and is apt for the representation of the rule. In this paper, we show the general expression
of CA rule and propose translating method from DNA code to CA rule. The effectiveness of the
proposed scheme was verified by applving it to the navigation problem of autonomous mobile robot.
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Table 1. RNA(DNA) codon and it's amino
acid.
U C A G
ooy | T Ucu vAU T TuGu T 0
U uue ucc | UAC | | uec C
UUA UCA YN I TN I
UUG UCG UAG UGG | Tp | G
CuU CCu cau | | cou B
o |cuc S pro |LCAC i e o
CUA CCA CAA CGA A
cUG CCG e G
AUU ACU AAU T TAGU T U
o [AUC ] e [TaceT] [ 'AAC AGC C
AUA ACA AAA AGA A
AUG | Met| ACG G (s ace i M G
GUU GCU GAU 1 TGGU U
GUC GCC GAC | P Gae c
G Isua V[ aea A2 [Gan Goa ' Y A
GUG GCG GAG | 9" G6a G

oful -2} ofo]: dzhrd-Ala, o} 2 7iud-Arg, o}~3}a}z)-Asn, o}
2u}z Eab-Asp, A 2# Q1-Cys, F5%4E-Gly, E-F&171-Gln, &
2} Al-Gly, 3]~ €]Wd-His, o] AFAl-lle, F-Al-Leu, 2]4l-Lys, =€
2 x)-Met, #Hddetd-Phe, ZE&U-Pro, Agl-Ser, E&2x]-Thr,

E e a-Trp, € 2A-Tyr, &al-Val

* DNAA= UtlAl TS AH38ict
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Order ol 21 11 3l al 1] 5] 113 @ Arg : order(Q: i-1 — i — i+1)
State ol ol 1l 3l 212171 4l s @ Arg : state(4)
AndBreak | Al Al A| B| Al A] A] Al A @ His : A/B(And)
Operator | 0] 0| 113 7] 2] 7| 4]5 & Glu : state(®)
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Order 1] s]a al2]5/o0]4 @ Arg : operator(DIFFERENCE)
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