


IR source 

Steel ball IR detector 

A/D-D/A 
board 

C
urrent 

am
plifier 

u 

xv 

i 

Electromagnetic 
actuator 

Air gap (x) Computer 





0.035 

 
 
 
 

0.030 

 
 
 
 

0.025 

 
 
 
 

0.020 

 
 
 
 

0.015 

 
 
 
 

0.010 

 
 
 
 

0.005 

 
 
 
 

0 
0           0.5         1.0          1.5         2.0          2.5       3.0 

Po
si

tio
n 

(m
) 

Time (sec) 

Ref. input 
IT2FPIDSM controller 
T1FSM controller 

0.035 

 
 
 

0.030 

 
 
 

0.025 

 
 
 
 

0.020 

 
 
 

0.015 

 
 
 
 

0.010 

 
 
 
 

0.005 

 
 
 

0 

Po
si

tio
n 

(m
) 

0.0   0.2  0.4    0.6   0.8   1.0   1.2   1.4   1.6   1.8   2.0 

Time (sec) 

Ref. Input 
IT2FPIDSM controller 
T2FPIDSM controller 
IT2FL controller 
T1FL controller 



Referenece Model Output
Steel Sphere Position

0.5

0.0

-0.5

-1.0

-1.5
 
 

-2.0

-2.5
0       5     10     15     20     25     30     35    40     45   50 

Reference model output 
Steel sphere position 

A
m

pl
itu

de
 (V

) 

Time (sec) 






	4242-4248 - Copy_Page_1
	4242-4248 - Copy_Page_2
	4242-4248 - Copy_Page_3
	4242-4248 - Copy_Page_4
	4242-4248 - Copy_Page_5
	4242-4248 - Copy_Page_6
	4242-4248 - Copy_Page_7

