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Analysis of the Tr# Fiber Optic Sensors with Intensity Compensation

YANG Huayong, LU Haibao, XU Tao, WANG Jun
(College of M echatonics Engineering and Automation, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: In the field of reflective fibex optic displacement sensor, in order to improve the displacement measuring accuracy, two
receiving fibers are dften used for intensiy and reflectivity compensation. Based on the mathematic model of light coupling between the
fiber pair, three types of trtfiber optic sensors are studied. The general mathematic model of the tri— fiber sensors is proposed. Simula-
tion about them is finished. Research shows that these kinds of tr+fiber sensos can not only impwove the linear range, linearity and dis-

placement measuring sensitivity, but also eliminate the influence caused by power fluctuation of the light source and variety of suface re-
flectivity .
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Fig 1 Schematic figures of several types of trt fiber sensors
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Fg 2 Simulation resuk of the fiber probe with
2.2 different radius
1 (b) 1 2 ,
ri, 1, ; b b2
(5)
o Moo M (rri NAL 2ri 201, d. by ;
= Ml._ M (ri, ri, NA, 2ri+ 2t1, d, b1) (7)
7 1
7 . 1 2 A 0.8 1/\ /A\\S
> ri= 100Mm, t1= 50Hm; t / \// \ \
i 06 \
NA 0.5 1 ( %1 / M N,
& 04
) bi= 150; 2 ( 2 /\ \
) b= 150 3 02 / }j S
? ? l]0 200 400 G600
s dipum
3
2.3 Fg 3 Simulation resuk of the fiber probe with
1 (c) 1 2 > equal radius while different position of
ri, L, (5) fiber end
M; M (r, ri, NA, 4ri+ 41, d, 0)
M= = M (r. r. Mo, 2rit 201, d. 0) (%)
1(d) ) 1 (c)
1 : 2 po (5)
e M?z M (ri, ri, NA, 2ri+ 26+ po d, 0) %)
M s M (rl, ri, NA, 2ri+ 2t1, (l, O)
. 1 (c)

, s ; 1 (d)

> > >



108 2002 1

, , 1 7 \ —
(8) 1 (¢ B o L/ ¥
12 , ri= 100Hm, w06 / /\
t1= 50Hm; NA 0.5 4 il 0.4 i
SR\
) 2
i Mo
. 02 / / \
0
)] 200 400 600
s s d,’l_[m
4
3 Fig. 4 Simulation result of the fiber probe with equal ra
dius while different fiber space
1 )
, 4 x 5 13 ”
« 2
1
Tab 1 Comparison of the different types of tri-fiber sensors
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