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Abstract	
	
Fuzzy	rule	optimization	is	a	challenging	step	in	the	development	of	a	
fuzzy	model.	A	simple	two	inputs	fuzzy	model	may	have	thousands	of	
combination	of	fuzzy	rules	when	it	deals	with	large	number	of	input	
variations.	 Intuitively	 and	 trial‐error	 determination	 of	 fuzzy	 rule	 is	
very	difficult.	This	paper	addresses	the	problem	of	optimizing	Fuzzy	
rule	 using	 Genetic	 Algorithm	 to	 compensate	 illumination	 effect	 in	
face	 recognition.	 Since	 uneven	 illumination	 contributes	 negative	
effects	to	the	performance	of	 face	recognition,	those	effects	must	be	
compensated.	 We	 have	 developed	 a	 novel	 algorithmbased	 on	 a	
reflectance	model	to	compensate	the	effect	of	illumination	for	human	
face	 recognition.	We	build	 a	pair	 of	model	 from	a	 single	 image	 and	
reason	those	modelsusing	Fuzzy.Fuzzy	rule,	then,	is	optimized	using	
Genetic	Algorithm.	This	approachspendsless	computation	cost	by	still	
keepinga	high	performance.	Based	on	the	experimental	result,	we	can	
show	 that	 our	 algorithm	 is	 feasiblefor	 recognizing	 desired	 person	
under	variable	lighting	conditions	with	faster	computation	time.	
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1.	INTRODUCTION	

Fuzzy	 logic,	 initially	 introduced	 by	 Zadeh	 [1]	 in	 mid‐1960s	 has	 been	
widely	used	in	control	engineering.	More	recently,	it	has	widely	explored	and	
developed	 to	 solve	 many	 problems	 in	 a	 wide	 scope	 of	 science	 as	 well	 as	
engineering	 field.	Fuzzy	 logic	 is	a	mathematical	 theory	of	 inexact	 reasoning	
that	allows	us	to	model	the	reasoning	process	of	humans	in	linguistic	terms.	
It	 is	suitable	in	defining	the	relationship	between	the	system	inputs	and	the	
desired	system	outputs.	
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