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Pearl Detection with Optical Coherence Tomography
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Abstract Research on optical coherence tomography (OCT) applied in pearl identification and nacre measurement is
represented. Due to the difference of scattering properties for various components, OCT image characteristics can
exact the two-dimensional information of subsurface structure of pearls, which could only be previously
accomplished by the conventional section. An OCT system mainly composed of fiber Michelson interferometer with
wideband source of 1310 nm central wavelength and Fourier-domain optical delay line has been implemented. The
system can complete the nondestructive and real time detection, with scanning speed of 1 frame/s, depth resolution
of 15 ym and penetration depth of 3 mm. Experimental results included determining the structural identity:

nacreous layer or shell nucleus, quantifying the nacre thickness (measuring errors less than 20 um), and showing
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abnormal information of shell-nucleous features.
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Fig. 1 Schematic diagram of OCT nacre imaging system
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Fig. 2 Typical internal structure of peal

I : nacreous layer; [I : shell nucleus; [l : keratin protein
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Fig. 3 Typical OCT images of nacre

I : nacreous layer; [I : shell nucleus

JRJEMBRAZ IR Z 18] B 5 B 100 22 2R Joi 20 AH X A 2
AT AT A (1. 53) , ARS8 T R AT I 07 5 B
TREEr HR R, T SE BB A A T 5 AR #RAS RE A LR 1 22
TR A9 HERR I & . B Al AT S B AR U Y [ 24 0. 06
~3 mm, & 4 ZH I # R MOT R AR TR
ok BN S E e B ES RS FEMTE
PR w2 B X AR . 1 AR AR 2R T2
P RE BB IU B2 2R 5 T, A A8 A 3R 7 B X R AR
B8 AT R I  k B R . fTLIE N
S T RTINS R (B E SO 5 B Ms RIE
ZGREFTHLOYE R, FHIRENTFE20 ymld
No IR RGHE T ARZH A F @A
[7l AR B9 B BRAE d, AT RIS A TR BOR =2
BEHTERBIRERN .

e e
[T S R A

OCT measurement /X 1 Ozmm

[ S 2

0 2 4 6 § 10 12 14 16
Cablicated thickness /X lOz‘um

B 4 ZEREUZE G AR T E AT & A X &
BB HHREST
Fig. 4 Nacre thickness measurement with OCT

versus calibration by section inspection

B 5~ 7 BB IR RN T A RS 7 H
AT R ER . B 5Ca) BBk SEWLI F
AT R BB 6 Bk b (B R Sk B s ) » i@ g ot
#HFENTE R (B 5(b)) a5 b W5 B Bk A% 32 7
AR TR E M BRI KA S BAR,
17T BH A S 7 T SR B e R T A AL B S A .
6 Ca) FE] 7 (a) ¥ o5 B 2R B 1T FR A5 1B 6 () AP BR A%
D58 = M B BR IR G A= Z 18] 89 A BILBR A J= I 3
R L Hi k), TEEE 6(b) it T 247
B rhiEm Bos ik, B 7B EREAKET
o B R B R s R B (AL BT AP Sk ) AT AR & 7 (b)
Bt TR B BT AR AL B . XS I 4h
REFAE T o622 A0 T2 B o0l B 45 T LU R B R
RE 8 o F1 T A ) BB R A T 1k R AR RO 2 R BN R Y
BORE 215 B » AT 0 22 2R B A9 A ROR S 4R 6 Ho At
B I AR B A BE SR LAY TC IR SE AT £5 S EAG (R B .



1144 i &S]

# * 34 %

Depth /mm

0 0.18 li() 2i4 3.12 4i0 418 516 6.‘4
Lateral length /mm
Bl 5 BERAMEHREHZHRETEF (DM
B FOLE AT BT/ (D)
Fig. 5 Photo (a) and OCT image (b) indicating the

stain due to bad embedded nucleus
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Fig. 6 Section photo (a) and OCT image (b) of a

sample with an abnormal tectorium
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Fig. 7 Section photo (a) and OCT image (b) of a

sample with a pathological change within nacre
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