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Hierarchically-Dynamically Separating GA (hDS-GA)

Koicar NAKAYAMA, 1t HIROKAZU MATSUL,
KATSUNORI SHIMOHARATt and OSAMU KATATf

This paper proposes the “Hierarchically-Dynamically Separating Genetic Algorithm (hDS-
GA)” applied to a multi-agent system (MAS). In the hDS-GA, the colonies are separated
dynamically into meta-groups, called meta-colonies. Consequently, colonies form hierarchical
structures. There have been proposed separating genetic algorithms such as “Dynamically
Separating GA (DS-GA)” or “Island model GA (IGA)” where agents are restricted to contact
with each other. Differently from the DS-GA or IGA, in the hDS-GA it is not necessary to
decide the parameter about a group size and migration probability beforehand. Experiments
were performed where two parameters, “group size” and “migration probability”, are opti-
mized by applying hDS-GA to MAS problems. The results showed also that system-level
optimality can be acquired by applying hDS-GA to MAS problems.
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Fig.1 Conceptual representation of Hierarchically-
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Table 1 The profit table of coordination game.
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Fig.3 The history of population ratios among the action
selection genes in a coordination game.
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Fig.4 History of mean group sizes in coordination game.
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Fig.6 History of mean profits in coordination game.
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Fig.7 Schematic explanation on the increase in number
of system-level optimal colonies.
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Table 2 Percentages of runs that achieved the system-
level optimal over 100 runs, across different pa-
rameters.
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Table 4 Percentages of runs that achieved the system-
level optimal over 100 runs, across different pa-
rameters.
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QO

Meta- colony(l 1) Meta-colony(12’) Meta-colony(2')

012 0DO00D0OO0O0OOOO0ODOO
Fig.12 Process of system-level optimizing for migration

probabilities.
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Fig.13 A MAS composed of agents that can extract two
types of material and fabricate one type of prod-
uct (2M-1P MAS).
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Fig.14 Schematic explanation of the task.
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Table 5 Genetic determination of the agents capabilities
in the 2M-1P MAS.
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Fig.16 Schematic explanation of the consumption

mechanism.
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Fig.17 The history of population ratios among the
agents in the 2M-1P MAS.

PRIARNE ———- SEHPAE S ——
FHIBIFIE oo PP R —-—
10 . s

8 -

6

4

2

0 - 1

0 1000 2000 3000 4000

[HAZE ]
018 00 AOBOOOOUOOOU POOOOOOOOPOOOD
oo
Fig.18 The history of mean extracted amount of A, B,
mean produced amount of P, and mean consump-
tion across all agent.
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Fig.19 History of the population ratios among various

limit agent numbers, genes, and migration proba-
bilities.
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Fig.20 Conceptual representation of the acquired roles.
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