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Development of Optical Fiber Coupled Displacement Probe Sensor
with a New Compensation Method
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ABSTRACT

The intensity modulated type (reflective method) optical fiber sensor is a well-known method and widely applied to
the displacement measurements and other industrial purposes. This type sensor has the advantages of relatively cheap
cost, small sensor size and easiness of operation. The sensitivity of the sensor is very dependent of several error terms;
the variation in the intensity of the light source and the changes in the surface reflectivity of the object. An optical fiber
coupled displacement probe with a new compensation method is presented in this paper. The proposed displacement
sensor can measure the displacements of the target surface independent of surface reflectivity error that is caused by the
materials and surface processing grade.

Key Words : Optical fiber(*34d 1), Displacement sensor(7 2| A1 A1) , Compensation method(2.4#), Probe (X Z.H)

o ZEd 54752 E—i—% ZHex 71101 ]aﬁ,

HEAE 38 A 7ol SlojA FE2L @997 28z @rE 5 FEH =7
71249 AR 2% &, 48, 554, ¥d¥ £ ol g3 o R ddE %E} Aol A
25, FEHY § 71149 RE A W EAAE A HASALE A 94 slolME HE g
71Eo] Hh WY E <AFI EHE olRFWA F g AEEE ZoR dtkA) Mz Fo 2AY A
AE ANEZ 71 J12AQ0 FoldA 25dd = Aol M E AFEIMEE Vgolgtn & 4 9
€ B4 A oAM= 7H 71EHA 5F o =
gdolgt & 4= Q.M Aol UM ol AT FH g o

olggl WS WAeEE Y dEdT & |5 HY AV F FEE ol& HHF
AE o) 8F EFHH} A(Scale)t 7IE HEEA WA o8 s FHETHEE o83 AHHAZRDE
E o]§% vluEAYAoz WAy, 7Eo (interferometer) 2], olFxFS o]&F Xz
: 20004 9€ 10 HF
* KAIST 7|73 %=}

** LMC, INSA-Lyon, France

o FEREHRSFATA

27



==
GRS

- A%FE . ol &% - P. Sainsot - L. Flamand - &2 : 3L F %A 198 A28

(confocal) 4], T Z(intensity modulated) B2
5ol glow A7 W A o E JHHA
@ (variable resistance)S ©]-&-3F W, AE#HAA 0]
X)(strain gauge), 4 &3 (capacitance pickups)
A4, 21E ¥l 2 (variable inductance pickups) 2 5
o] AT FEIHYS o] & HHo2E LVDT
(linear variable differential transducer), 2} $(eddy
current)E o8-t Wy Fo] glon] o o Yz
o] vherelg o] 8-k AFM(atomic forces microscope)
el 2595 o] 83 W, ¢d R (piezoelectric

maeria) & ©8F WA Fol W 2ol: g
q_'(4),(5)

e 2 W 24 B4 FANE Fg
Jg® 724F WY 2A WAL ZAYLEH w]
A4, e SASE, 240 2A Wy

- s 1 ]

T o3 e 27 dFA @ AdANA o
F 2 ARgHEA .

bl FRAEzgA e A= 53

E, B3 7HeA%, B8 A mehA
SR3HE FF 37 = 2 =
BFaFe B4 AHestd e
Al s} 71E ARE e
daixg dFzez Ags o
t} OO

Bt

o oz

olgjgt FFHEWA spF & T3A A
A& wE& BA(compensation)?] EAHE A
Aty o) 5 A BAS LRZE A ode T
Mzvbale] W] SH7])9) ML E =79 A7

FA=Z Ao

E =8 ol B8 ¥y 4 AN
FAME FH71 vud DI FE, AP
ZA7] 1A, W2 5 £&, FARE 08T F
A =9 79T A& T B FHEE F2 U
2EY AdACA dE ARH JE FEFHx
12 (intensity modulated method)2] B Al M=
= BAMHE AtEon] FepAzabel W
ZA 710 B3 o]EH uFy T AU HHAS
A719l AFEH 2o Ao A, ohedd 89 5
AL AlGE e SF A g &4 2AE §
A AR

28

o

B W ALREHE Y A F
FBAz dde A o g Fxe Ag9
g o Add@FaA g AEEHIT U
£ olopy] Tk oA ANF AMFE u de
BARE ol 88 F wx e WY FH7
A= Fig. | F 2o o] A2RHgAE vHEH
HH TEH A2E Fh9 AR £F7d A
FANA #F 589 e =235

Axe] TEVE FY FAELZE ol&HE
g 7le FAHe &3 ol virlgE FFE 2
A7I(P.D. : photo diode)E HE3dE= & 3 7
< Uy FEFE FAH doy FH Ex
o] BN &Ao HIANL A FHd AR
9} 3R F2- WZ(confocal lens)E AH&-3}7]
= O

4

o

ot A

==

from laser to detector

Si V-grooves
fused-silica

substiate optical monomode fibers

{core diameter: 8.3 pm)

coltimating lenses:
(diffractive, 4-level;
NA=0.19)

focusing lens
(diffractive, binary:
NA w0.47)

Fig. 1 Basic experimental set-up of intensity modulated
displacement sensor

Fig. 2 Magnified cross section of the two fibers (one for
beam emitting; the other for beam receiving)
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Fig. 3 Basic experiment set-up of the new compensation
method
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