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Abstract: A measuring system based on optical coherence tomography was established to measure the
distance of optical surfaces non-contactly. The system was developed by modifying the sample scan-
ning device based on a time-domain optical coherence tomographic system. The tomographic images of
optical surfaces in different depths were acquired by moving the fiber collimator in sample arm through
a high precision guide. The distance of an air gap sample and a lens were measured by using this sys-

tem. Results show that the measured value of air gap sample is 6. 026 mm while it is 6. 02 mm by u-
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sing a vernier caliper. Furthermore, the measured value of air gap in the lens is 10. 750 mm while its
design value is (10.72£0.03) mm . The systematic error is 3. 871 pm and the sensitivity is 10. 5 pm.
The measurement method is characterized by non-contact, high precision, and high sensitivity, and
has great potential in optical material testing.

Key words: coherence optics; optical coherence tomography; optical surface; distance measurement

1 7

e

2 MEARLEBE

D2 % T () B A B b J5E E R 5 A TR) IR
BE SR B S Bt T T B S R Sk Y
JSUAG BT B PR 0k D' 2% 3 T [R]85 0 000 7 5 Sk n L
BRI R S A A R L, B R
SR R L HL A R Y PR R S, 5 A e Y
6o R G A 5 %, Ol A 3R THT (8] ) ) 2
SR BOR By E AT A o =
AT AE HE S B L 1 4 . Sy Sk SR R0 £ DG 2E R, Tl
RN Sk 5 Bl 2R T 2 ) — R AR AR XA
ACRRAR T 08 4 B, T 25 5 IR — SRRk R H
PEIE, DRI, 't S A I 4538 V) S B — R
AW e ik 1) Y~ 2 T ) B o B

1991 48, 35 E A B T2 B (MIT) i Huang
AP O 2E M T )2 B 4 R (Optical Coherence
Tomography,OCT) ., iz A B HLE A T KA T
TWHARSILE R ME A, BA et ei r
AE 1 TSI IGT I 2 T 08 2 A R AR T R, LT
200 IR S5 F AR L A 24 oy A A 4
B, OCT ByHr & A+ F W AR Z T —
HEWBE L G0 1992 4 W. V. Sorin %1998 4F
Masamitsu Haruna 255 F] H AR A T 52 5 11 5] B
XoF ) B VBT S R . A T TR R 2
AT A VR EE N A P SR AR O A I LA/
MHZ T A H OCT $2 AR #E 47 5 2% 2 1 1] B )
] SR R g =R SR
SR UL R B R A T B M RO IR
i« B DR S R A O A B R R R UE

ARSI OCT AR 52 B 58 Sk O 27 2 1 (6]
FEHEAT T 00 &, 3R T OCT A W ) J5 2 5
Pt O T R R ) O ) LA ST
it B¢ Ji X6 25 A ) B A R ) 5 A AT T TR EE
I S AR TR SRR AR

I 2R 58 LA OG0 R M R 588 S
RS OE I . T A E I A A T, R
R R B O SR S B e 22/
TR AR TR BERE A BE AL T3 B A
DRI A 1) B i S SO A e e A T Tt
JeSRAEERE 22 T R . e HEIR R AT
FEFAH I . 275510 73 501 55 R il A [ R JRE 19 i 1)
SRR A A W T Ot B B £ 25 AU A
ah DR E T ) AT B AR AR B . ot R mi AL
Pr S5 AR RAL I L i ) SO R 5 L LR
TC KT HAB TR B A7 & T3 65ROl O o ) 2%
W s o DR Dl ol 2 B 3R 2 1 O 7 78 Ak ™ A% AT
5 ST LART LA IR 408 2 45 0 (D i 0T ROE 119 Y i 2
FEER DUBPRHT 565 3015 200 Rz 14 1] BRL(E

Source

]
L _" Mirror

Detector
Sample

i
i
[
_l o

Amplifier

F1 I R G R A

Fig. 1 Schematic diagram of measurement system
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Fig. 2 Block diagram of experimental distance measurement system
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Fig. 3 Interference signal
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Fig. 4 Cross sectional images in experiment
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Fig.5 Picture and schematic diagram of lens

I E Y BOCRE  JRE Y BE AL A
st B I 1) S A O 5 i R I A R Ol £ 5 e W B Ot
b BBl OGer i B g AR IR B A B YR A
PG 5 T 2= AT 181 15 B B T (] B 00 & &5 2R 3k 1
PR



57

A L 2 A A TR B AR A D S 2 (]I e R 1473

SLH ARG LI N AT C IR TG B A
TR T, PG w7 BT 5 3 0 %o B B Al
Prboo R T SR TR ES L AR AR (2

H A A DG IR PO R A8 47 6 SR ST S

oy dn
n, = n( Q) )\d)\' (2

F1 YREEEEGNLER

Tab.1 Measurement results of distance between optical surfaces of lens
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