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Feature Extraction from Simple Patterns by Utilizing a Genetic Algorithm of

Artificial Animal (AAA-2) Having One-dimensional Oscillatory Motion

Yoshihiro KAWAUCHI, Hidetoshi MIIKE, Kazutoshi KOGA, Etsuro YOKOYAMA

Abstract

This paper pesents a new approach for featuer extraction of a simple pattern utilizing a genetic
algorithm. In the algorithm, we assume artificial animals(AA-2) having one-dimensional oscillatory
motion. The animals are moving aroundin an artificial world where the foods of the animals are
distribured in a shape of a spatial pattern. Each animal has motion parameters of direction of
motion(DM) and amplitude of oscillation(AQ) as their own genes. When they meet together in a certain
condition new generations are produced by mutation and intersection of genes. Darwin’s rules of selection
and adaptation bring an evolution of the artificial animals. After adaptation in, the genes of survived

animals represent features of the spatial pattern. Features such as directions and characteristic size of the

pattern can be extracted by analyzing the type of survived genes.
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Fig.1 Definition of the angle in the artificial
world
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Table-1 Length of Genes and Parameters

Gene of direction of motion : DM 8 [bit]

Gene of amplitude of oscillation : AQ 7 [bit]
Initial number of AA . N, 700
Initial value of life : VL, 1000 [energy]
Recovery turn :RT 300~1800 [turn]
TV for reproduction T TV 1200~5700 [energy]
Length of life :LL 3000~7500 [turn]
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Fig.2 Initial distribution of gene data.

(a)Frequency distribution of gene representing direction of motion(DM)

(b) Frequency distribution of gene representing amplitude of oscillation(AQ)

(c)Motion loci of the artificial animals (respective line represents a locus of one oscillation
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Table-2 Mean length pf AO after 100,000 [turn] and Characteristic

length of the patterns

Detected mean length of Characteristic length of the
Patterns . .
AO (pixel) patterns (pixel)
X (large) 52.47 180 (maximum length)
X (small) 30.06 124 (maximum length)
] (large) 36.00 108 (length of the side)
(] (small) 24.24 48 (length of the side)
O (large) 24.71 55 (radius)
O (small 17.13 25 (radius) J
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Fig.3 Results of simulation after 100,000 [turn] in a food environment of cross pattern X
(a) Temporal trace of the number of artificial animals

(b) Frequency distribution of DM
(¢) Frequency distribution of AO

(d) Motion loci of the artificial animals (respective line represents a locus of one oscillation)
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Fig.4 Temporal development of a correlation
map between AO and DM in the food

environment of cross pattern X
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Fig.5 Results of simulation after 100,000 [turn]

in a food environment of circular pattern

O

(a) Temporal trace of the number of artificial

animals

(b)Frequency distribution of DM

(c)Frequency distribution of AQ

(d)Motion loci of the artificial animals
(respective line represents a locus of one
oscillation)
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fig.6 Temporal development of a correlation
map between AO and DM in the food

enviroment of circular pattern O
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Fig.7 Distribution of artificial animals(+) in the
artificial food environment of square pat-
tern [ ]
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Flg.8 Comparison of frequency distribution of AO between similar square pattern | |

(a) Frequency distribution of AO in larger patternof ]

(b) Motion loci of the artificial animals (respective line represents a locus of one oscillation)

(a) Frequency distribution of AO in smaller pattern of ]

(b)Motion loci of the artificial animals (respective line represents a locus of one oscillation)
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