Vol. 47 No. 9

goooooooo

Sep. 2006

0000000 Genetic Network Programming [ [1 (1 [J

gooooobod

0O o o of
00

O o o of
ooof

0O o o of
0O o o of

JjdjdddddddoooooooooobbbbbobooobobooooooooooOoOon
Genetic Network Programmingd GNPO OO0 100000000000000000O0O GNP
oooooobobooobobooobOoboooboooDoobobDoobOoboDooboooobo
J00000DO00oooo0OoGNPOOOODOODOOODOOOOODOODOODOODODOOOOOn
0o0o0oo0oOo0oU0ooO0oOO00DOO00DOO0Ob0OOO0OD GNPOOODOOODDOODOOO

GNPOOOODOODO

Functional Localization Using Genetic Network Programming

with Importance Index

SHINJI ETO," HIROYUKI HATAKEYAMA,* SHINGO MABU,t
KoTARO HIRASAWAT and TAKAYUKI HURUZUKIt

Many methods of generating behavior sequences of agents by evolution have been reported.
A new evolutionary computation method named Genetic Network Programming (GNP) has
been also developed recently along with these trends. The aim of this paper is to build an ar-
tificial model to realize functional localization of GNP considering the fact that the functional
localization of the brain is realized in such a way that a different part of the brain corresponds
to a different function. In this paper, it is especially stated that the switching function for
functional localization can be realized using GNP with Importance Index (GNP IMX).
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Fig.1 The basic structure of GNP individual.
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Fig.2 The genotype expression of the nodes in GNP.
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Fig.3 The basic structure of functional localization of
GNP.
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Table 1 Parameter conditions for evolving Switch-GNP.

Generation

Number of GNP

Number of elite GNP

Number of crossover individuals

1,000
100
1
40

Number of mutation individuals 59 or 30
Number of mutation individuals using importance index 0 or 29
Crossover probability P. 0.1
Mutation probability P, 0.01
Mutation probability for importance index P, 0.01
Number of nodes per each kind Q 1lor3
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Table 2 Functions of a start node, processing nodes and

judgment nodes.

function
start node (SN)
check the state of the current energy (CSE)
check the distance to the collection place (DCP)
check the distance to the charging station (DCS)
check the task of one previous step (TASK)
choose Taskl (T1)
choose Task2 (T2)
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Table 3 Setting of importance index in each node branch.
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Fig.5 Average of the best fitness values (sum of 10

environments) over ten independent trials.
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Table 4 Generalization (Average Fitness of Eq. (5)).

MAX AVE MIN | STDEV

GNPFL(e) 847.9 | 761.7 | 733.0 33.8
GNPFL(f) 773.6 | 759.2 | 723.4 14.9
GNPrL(n)Q =1 790.9 | 693.0 | 337.1 137.6
GNPFL(n)Q =3 835.2 | 752.7 | 671.8 46.5
GNPFL(r) 800.6 | 200.2 53.1 215.3
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