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Construction of Symbiotic Evolutional Model in Multiagent Systems

TorU EcucHI,t KOTARO HIRASAWA® and TAKAYUKI FURUZUKIt

Recently, Multiagent Systems (MAS) which regard an “agent” as the basic element in the
systems have been studied to control large and complex systems efficiently. As one of these
studies, Multiagent Systems with Symbiotic Learning and Evolution named Masbiole have
been proposed and studied introducing symbiotic phenomena in the ecosystem into MAS. In
this paper, as an application of Masbiole, the method of symbiotic evolution has been applied
to the tile-world model which is a test bed of MAS study. It is clarified that the proposed
symbiotic evolutional model is effective from the simulations.
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Fig.2 An example of calculation of evaluation points.
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Table 2 Examples of node function sets.

Node functions
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Table 3 Parameter conditions in simulation 1.

00000 =2000/0000000 4000 00O
00000000000 0000=300
ooooooooo =1
10000000000000 =50
oooooooo =5

oooo pP.=0.1,000000 P, =0.01
ooopooo/oooono =2:3
ooooooooo =2

GNPODOOODO =15/0004+0000000

04 0ODO00O0O0OOO 1000000000OO00000OO0
Table 4 Symbiotic relation of each agent in simulation 1.

Case | Agent 1 — Agent 2 | Agent 2 — Agent 1

1 Mutualism Mutualism
2 Competition Competition
3 Altruism Altruism
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Fig.7 Results of each symbiotic evolution in simulation 1.
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Table 5 The number of usage of node functions of GNP in the snap shot of each Case.
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Fig.9 The tile-world environment in simulation 2.
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Table 6 Node function sets of GNP used in simulation 2.

Node functions Branch
SF, SB, SL, SR 10
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Table 7 Parameter conditions in simulation 2.
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Table 8 Symbiotic relation of each agent in simulation 2.
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Evaluation curves
Pattern | Case
Agentl Agent2 Agent3
M | “iro R
0
A 0 7000 2000 3000 4000 5000 6000 7000 G000 9000 | 0 7000 000 3000 4000 5000 60007000 8000 9000 Dm_
2 —
07000 2000 060 4000 5000 6000 7060 8000 5000 | 07060 2000 3000 4000 5000 6000 7000 8000 8000 | 07000 2000 3000 4000 5000 6060 7000 8000 5000 |
PR " Ak
1 YW PRRPPRREITT. POT e i
B 07000 2000 3000 4000 5000 6000 7000 8000 5000 | 07000 2000 3000 4000 5000 6000 7000 8000 000 | 07000 2060 3000 4000 5000 6000 7060 8000 9000 |
A Ty
AR A "
PN
2 AMAAAINA oy Wi
007000 7000 3000 4000 5000 6000 7000 8000 Sovo | 0 7000 000 3000 4000 5000 6000 7000 8000 9000 | 07000 7000 3000 4000 5000 6000 7000 8000 _S0wo |

010 DO0O0O0O0O0OOD 200 Case OO
Fig. 10 Results of each symbiotic evolution in simulation 2.
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Table 9 Symbiotic relation of each agent in simulation 3.

Case Agentl — Agent2
1 Mutualism
2

3

Agent2 — Agentl

Mutualism
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Fig.11 Comparison of evaluation curves in simulation 3.
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each case.
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Table 10 Comparison of best evaluation of each case for the step and unit conditions.

Case

Number of step

Number of unit
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1
2
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1468.79 1906.96 2109.96
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