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Embedded One Chip Computer Design for Hardware
Implementation of Genetic Algorithm

SeHyun Park’ and UnHak Lee'"

ABSTRACT

Genetic Algorithm(GA) has known as a method of solving NP problem in various applications. Since
a major drawback of the GA is that it needs a long computation time, the hardware implementation of
Genetic Algorithm is focused on in recent studies. This paper proposes a new type of embedded one chip
computer for Hardware Implementation of Genetic Algorithm. The proposed embedded one chip computer
consists of 16 Bit CPU core and hardware of genetic algorithm. In contrast to conventional hardware-
oriented GA which is dependent on main computer in the process of GA, the proposed embedded one chip
computer is independent on main computer. Conventional hardware GA uses the fixed length of chromosome
but the proposed embedded one chip computer uses the variable length of chromosome by employing
the efficient 16 bit Pipeline Unit.

Experimental results show that the proposed one chip computer is applicable to the design of evolvable
hardware for Random NRZ bit synchronization circuit.
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genetic algorithm
begin
t <0
initialize P(t)
evaluate P(t)
while (not termination -condition) do
begin
t—t+1
select P(t) from P(t-1)
crossover P(t)
mutation P(t)
end

end
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