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In	 this	 paper,	 hysteretic	 behavior	 modeling,	 system	 identification	 and	 control	 of	 a	 mechanism	 that	 is	 actuated	 by
shape	memory	alloy	(SMA)	wires	are	presented.	The	mechanism	consists	of	two	airfoil	plates	and	the	rotation	angle
between	 these	 plates	 can	 be	 changed	 by	 SMA	 wire	 actuators.	 This	 mechanism	 is	 used	 to	 identify	 the	 unknown
parameters	of	a	hysteresis	model.	Prandtl–Ishlinskii	method	 is	employed	 to	model	 the	hysteresis	behavior	of	SMA
actuators,	 and	 then,	 a	 self-tuning	 fuzzy-PID	 controller	 is	 designed	based	on	 the	 obtained	model	 and	 implemented
experimentally	on	the	mechanism.	The	process	of	designing	the	controller	has	been	implemented	based	on	the	model
which	results	in	compensating	time	and	price.	Self-tuning	fuzzy-PID	controller	is	applied	to	the	closed	control	loop	in
order	 to	 control	 the	position	of	 the	morphing	wing.	The	performance	of	 the	 controller	 has	been	 investigated	under
different	 input	signals	 including	square	and	sinusoidal	waves,	and	 the	 results	show	 the	proper	effectiveness	of	 the
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