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Genetic Network Programming and Its Application to the Multiagent System

Katagiri Hironobu*, Student Member, Hirasawa Kotaro**, Member, Hu Jinglu*, Member,

Murata Junichi*, Member

Recently many studies have been made on automatic design of complex systems by using the optimization
technique such as Genetic Algorithms (GA), Evolution Strategy (ES), Evolutionary Programming (EP) and
Genetic Programming (GP). In this paper, a new method named Genetic Network Programming (GNP)

which describes the behavior sequences of agents as a network is proposed in order to acquire intelligent
behavior sequences. GNP includes judgement nodes and processing nodes in the network. The proposed

system can evolve itself by an evolutionary method using mutation and crossover.
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Fig.1. Structure of GNP.
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Fig.2. Skeleton of GNP system.

Environment

Genetic Pool

Var r OFTERFINELN S, GNP O % T 2
RIBEE LT, RENIRT I AN T -V F 2EHEL 7,

(3:1) ®#AMLT—IK FANT =NV, 2RI
TROBENICBON BN L -V 2y PDY 32—
YaVYIRETHD, BIMERBEICBITATAINNY R ELT
MR TWBEAS, s AT — L FOHREI—-T 2y ),
yAN, BEY, "ypohh, FhEFABFO 1A% g
Db, -V MI1BIZETERIZ1IDORAETHE
BCE5b, £/, FANMIIHEELTVWEL-Y 2 MEY
ANVDFRICEER S L BE, FANVERPTIENTES,
COMBEICBIAL -V 2 VOBEERIRTOY A V%
TELLTRRIFEETILTH D, 9ANVT—LFD
WFROBE T F 312577,

(3-2) FEEEEH GNP us3ssR@eEcL-
TEHME S, BIR - RIC L DL E 8RS, 22T, @
FEEIL-YV M OBEEREOREL LS L, ¥
Tht, LS DFANELINVRCEL LI -T2V
FMIEFOBEENEL 2D I IHREL T, BAMIZIER
(ML YEFEEIT

fitness=Cyye x DropTile
+Caist X Y, (InitialDist, — LastDist,)
teTN
+ Clstep X RestStep

ZZT, DropTile i3 —2 =¥ FASTHED AT v TINTHE
LY ANOEEE, Initial Dist (S MEAREIZ BT 5
Z ANt EROBNEEET, LastDist (3 BRIRIEIZ BT B
TANtEROBRMDEREZ TS, TNIZS AVDRFOEE
THO, FemXWTI |TN|=3Th5b, $72, RestStep
BEZONIAT vy 7RIS TOYANEFEL LA
DHEEEN, (HEOAT v 7B LTI ANV EEET
DIZELAT v 78 CTatEashb, Tabb, £1HEI
I—Y 2y b REELEYANOHKE, E2HEIIENT
FANERIESITAIENTELD%E, EI3HIEN
HUWEL Y A R ERTELDPEFMT 5. Cue, Cuast,
Catep B ENEFNEHIHIT BEHEHTH D, = 2T,
BEOFEI RS 2 X 91T, Ctite = 100, Cyisr = 20,
Cotep =1 L LTV A, EEIT A=5 DT T, BEE
HHRI500 F ALY 05, RERNOETOF A L2 EL

2152

¥ agent

& obstacle
tile
hole

O floor

1

] FCTTTES
wEERTSAY e

17T
AT

™7 TW8

SBES AN T =K

The tileworlds for training.

=3
Fig. 3.

TIENTELLHBL TR, $/, WHRELNL S
AN RPLESITTL o BAITEAENEOHEIL
AZEbdHD 5B,

4. Y Iab -z

By AV T =V RIZBwT, =—Y 2 b OITEIHRS]
GNP IR TAZEE2RAB, TRTOZ—-V 2
Y MERE—D GNP 707 5 5285 W 71T RGN fEv
TETAHLOLE L. ThOLYENKHEEE O 2IRAL
TWwh,

(4°1) Y3ab—2ar&H GNP HO¥E/LE
J-FREBELT, RI1BIUV2TRENA 2EED /) —F
MEEszHEL/Z, Ihodz—Y 2y boHsEenl
NDEETHL, I THIEZ BN, HBEL A 0LEE
MAZ LICT 4, MEMBIZ BT, “HRIEy ALY —
NMEERAPORTALZBOLETERERICL TS A
LNABLDET D, —F, HLIBIZB TR, H
IV IOMEIKELTEZ0WAbDETE, T
hh, LYy MIESHS RN CEERY
AT, BRIl TSR TEZITHI DL LT,
7o, AT, BEIE FETROBIEY 5L 7,

GNP 707 5 LAD / —F#ud, HIE/ 0B —F %%
BHEEI NMETORET AL ELTEY, LLTOST
EN™ = {1,510} DF — AZDOWTHERITH, 2DL
&, GNP 7075 AD 7 - F#HBHud Nivtx (/—F 8
BoEER) 2 b,

BT 2 HRIB LR/ T A - I3 RD & S ICRE
L 72 SEMNOEEKE 301, #0R 120 B2 (—H
X)W &Y, 180 k% SRERIZ X ) FHSERT 5.
A5 1EGET) — MRIEBIIC L VEE SR D, BB b

T.IEE Japan, Vol. 122-C, No.12, 2002



GNP L #DIEHY AT L

£ OHE/ALE - FEE GEr )
Table 1. Judgement/Processing node functions
(Absolute Rule).
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Table 3. Averaged fitness value in the test tileworlds.

AbsN{™' 1] AbsNi™ 1] AbsNir'1 [ AbsNi™ 10| AbsNI"'10] AbsN{3*10
THa|  214.0 166.0 140.0 297.0 397.0 399.6
TWb|  134.0 94.0 156.0 128.0 142.8 192.0
Tue - 8.0 - 16.0 -12.0 20.0 110.0 156.0
THd| 1520 110.0 100.0 166.0 102.0 112.0
Tve 0.0 0.0 -20.0 - 220 -10.0 0.0
™E 30.0 52.0 12.0 22.0 62.0 66.0
Tig 8.0 38.0 46.0 52.0 90.0 14.0
TWh 62.0 42.0 66.0 44.0 130.0 80.0
RelNi™"1| RelN;™1| RelN{i'1| RelNi""10| RelNi"*10 | RelNjg*10
TWa 84.0 42.0 60.0 238.0 114.0 213.0
Wb 48.0 102.0 104.0 68.0 130.0 122.0
THe 4.0 10.0 0.0 52.0 142.7 78.0
| 128.0 58.0 72.0 170.0 138.0 152.0
e - 4.0 10.0 10.0 - 100 - 180 24.0
TWE 126.0 96.0 104.0 - 130.0 148.0 114.0
THg|  126.0 96.0 104.0 130.0 148.0 110.0
TWh | 194.0 439.6 593.7 280.0 343.7 353.3
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