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Evolution of Digital Organisms
in a Resource-conservative Artificial Life System

SHUICHI MATSUZAKI,"? HIDEAKI SUZUKI!29 and MINETADA OSANOf

A new ecological simulator which is based on an architecture of the Tierra system is devel-
oped to analyse an effect of inter-species communications. The simulator involves conserved
and limited resources which exist as a fundamental material for digital organisms. In an ex-
perimental system using two types of digital organisms that each acts as predator and prey,
population of both organisms were maintained stabilizing and adapted to each other, whereas
they deviated without competitor. The result suggests that communications between preda-
tor and prey play an important role in a system to establish stable pattern and evolutionary
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diversity.
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Fig.1 Abbreviated program of digital organisms.
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Fig.2 Self-replication process of plants.
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Table 1 Rules of the template matching.

Identical match-| Complementary
ing matching
Forward search False True
Backward search | False True

Don’t Match Match Match
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Fig.3 Inter-creature communication in animals self-

replication.
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Fig.4 Transition in the number of digital organisms in

two groups.
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Fig.5 Transition in template patterns in the group of

plants and animals. A: The entropy of the mem-

brane template. B: The entropy of the search tem-
plate. C: The average of matched template number

(MTN).
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Fig.6 Transition in the average of MTN in the system
without animals.
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Fig.7 The number of self-replications in the system with-
out plants and the system with plants and animals
aggregated every 4,000 steps.
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Fig.8 Transition in experimental systems in which simple

replicators are inserted. A: the number of simple
replicators in Tierra and our model. B: the num-
ber of plants, animals and simple replicators in our
model.
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