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Membership function

chromosome
[CRIMUJCOJEX[Cy ---- Gty ---- LRy -+ -+ Ry

(18 4 RER 3Z
(Fia. 1) The Structure of Gene

MU), BA Edo](copy mutation: CO), &
3 E44o|(exchange mutation: EX)Z A

sQ-N MU= 4 13 Zo] {FAHRY
deojel AA( el AWl ¥ ¢ (mutation range:
MRWA 24 ghg daied. A 99

2ol FHA(genolA 48 FA
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genl[ ] + = rand(— MR, MR) (1

gen2l i) = genll i+ rand(— MR, MR) (2)
genll il += rand(— MR, MR)
gen2l 1] += rand(— MR, MR)

genlli] © gen?[i] (3)

MR+ = a+ B* change method(k) (4)
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Local_mutation_start

k=20

do

Check_advance_fitness(Niche(k))

A3k &l A9 change_method(k)%: 7}
A E3 g9 A9 change_method(k) A 2
Switch(change_method(k))
{
Mutation(Niche(k).gen(1))
Co_mutation(Niche(k).gen(2)) 63] v]gtel
Ex_mutation(Niche(k).gen(3)) 93| ]E’}"L
}

while(k++ < Niche_total_num)

33 ults_°

Local_mutation_end
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Local_crossover_start

k=0

Do

gen = best_gen(Niche(k))

Hu AgEY FHAE P

i = 4, CR, = Niche(k).gen(0)

Do

Crossover{gen , Niche(k).gen(i))
CRE V&g Ao YwA FHzet w)

While(i++ < gen_total_num && !gen)

While(k++ < Niche_total_num)

Local_crossover_end

2.4 Niche-Meta2] Zi& Zis}

Niche-Meta £3 ¢3elFy 94 gt £
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Global_evaluation_start

t=0

do

Niche_mutation()

Niche_crossover()

Gen_status_check() 3I7MA 27 AA
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Ades A3 Al
Global_meta_mutation()
FA ulHge] Enio]

Niches_evaluation()

Global_meta_crossover{)

7h g8 Ao 2718 ooy A
Gen_status_check() 37kA 24 A
Niches_evaluation() AltlE9 AL A4t
While( t++ < jteration )
Global_evaluation_end
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Fuzzy Controller Design of 2 D.O.F of Wheeled Mobile Robot
using Niche Meta Genetic Algorithm

Sung-Hoe Kim* - Ki-Yeoul Kim#*
Abstract

In this paper, 1 will propose the Niche-Meta Genetic Algorithm that has a multi-mutation
operator for design of fuzzy controller. The gene in the proposed algorithm is formed by several
parameters that represent the crossover rate, mutation rate and input-output membership functions.
The optimization of fuzzy membership function is performed with local search on sub~population
and the optimal structure is constructed with global search on total-population. The multi-mutation
is selected under basis of the result of local evolution. A simulation for 2 D.O.F wheeled-mobile
robot is showed to prove the efficiency of the proposed algorithm
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