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ABSTRACT

Cellular Cosmos : Architecture and Application of Cell—level

Evolution Framework for Artificial Individuals

Jeong, Bo—Sun
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Hansung University

The Organisms on Earth have been evolved to fit into their nature and
became to have current form. We propose an evolutionary framework, which
can simulate the evolution mechanisms on computers, to analyze and
understand the evolution and we have applied it to individual—prey model for
the simulation. Also we have tested to see how the remembering of their past
actions can result on their behaviors of evolution.

Cellular Cosmos consists of 2—dimensional cell space where individuals and
prey can be placed. These individuals select their actions based on their
behavior—selecting logic frame(BSLF). The BSLF is a system with input and
output. Input is the condition of prey on individual's neighbor cells and
output is the action. The output depends on BSLF's inner logic and this
output causes an individual to act. Because this BSLF only has inputs of
prey, it is not possible for an individual to act differently when it is on the

same prey condition as past. But by adding a memory circuit to the BSLF
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causes the individuals to act with variety.

Memory circuit is an add—on to the BSLF which can feedback individual's

action from the past to current input. Because of this feedback, individual
with memory circuit can act differently when on the same prey condition as
before. An individual with memory circuit can evolve to eat more prey than
the one without.
When the simulation starts, the individuals are created to have a random
inner logic, so they are not able to eat many prey. But the individuals which
can eat little more prey than others on the same generation will survive to
the next generation and reproduce offsprings with mutated inner logic. As
generations pass by, better individuals will survive and causes an evolution.
We have tested to see which individuals can eat more prey.

What we propose on this thesis can be applied to simulated engineering
problem that requires evolutionary simulations or to get step closer to

biological evolutionary problems that presently remains unsolved.

keywords: artificial individual, prey, evolutions, framework, mutation,

memory circuit, self—reproduction.
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