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Acquirement of in vivo epidermal cross-sectional image
by using swept source optical coherence tomography
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Abstract

In this paper, the swept source optical coherence tomography system has realized
using a free-space interferometer based on a beam splitter. Personal computer has

completed the control for

tunable wavelength laser digitally and the B-scan motor

as well. From each experiment for an onion and a salmon egg, we confirmed that

the in wvivo epidermal cross-sectional
appropriately.
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images for them can be obtained

GEHY 7%

Keywords : Swept Source Laser, Optical Coherence Tomography

1LAME

# 2 OCT(Optical Coherence Tomography)&
o] &3 AA FHIG Tlgol Fe EE, S

A gdaA |f7HD A1l B3], Fourer
Domain %49 3htgl  Swept  Source
OCT(SS-0CT) & 71E& 9] Time Domain

OCT(TD-OCT)oll s} ol <t Holm, i
< sensitivityE 7HA Y. AT}, SS-OCTS &
9] Fourier Domain OCT %] Spectral Domain
OCT(SD-OCT)ell X+ 3ldAz array detector
5ol 8= F4go] BEfge) vlad SS- OCT

© 29 2AWH2 AT B
o 3 ARARN 2 ARBEY T5, T
e ) 2AAN A ARFRY 24, Tohuba

r

9d 3 AZE7)(Point Photo Detector)E AH&
stE2 Alxgo]l wdEslrt ey mlE olvA &
AAs7 A8l SD-OCTE HEZF Aol 279
=d  ¥8le, SS-0CTe  7tesd  Apuwz
(Electrooptic Modulation)7] ¥ 7H& ©] 83t 1]
olmalg HA AAL F UH2B] & =& F
Af BAE ol&dE 71&EY F2ogE @9 1)
2~ ZE(BS : Beam splitter) & AH&8 7R A F
28 7HAE SS-OCT AN2¥dg FR3e 4ust
dojgde] A9 g gA-3 H5IAoh

2. 0|28 y A

19 18 Aol AL8% SS-OCTE FA X0}
t} Swept sourceZE  SantecAF®]  tunable
semiconductor laser® AME3IE T 7615 nm(151
0~1586.15 nm) ol @A 015 nm F o2 3

- 163 -



=
3

e TR,

H

R LS T R
4 F 49

& (4 1)

skl (

3] = (axial resolutmn)‘_

[=3]
1 )
2]

2A
span

% %, OCT
ek 16pum

=
ES =
A
[}

9
)

1o, of

Y o o
e

.—V~

(a) o= D

resolution

AP 2" HE Lens & A7) 254 mm,
AeEFL)7F 254 mm ©lX, % Lens
] 19} spot size 7} ¢F 2 mm ot} 2=
2 28 Fd, F9¥E  #¢=(lateral
resolution)® ¢F 251 um Y& ¢ F Utk 28x
23 ZHol(Depth of focus)y (4 3)& %3, thef
064 mm d& & 5 ok

of

s 3
H

1

r m

x
Ea=

2

€

— () o
cx==r\") (5 2)
sz
Depth of focus=wx—g5—, (43
Mirror
MOW\O! § NDF BS Circulator 1__‘!
s L A .
MW; ﬁ ' ' g gColnmatoﬁ Tunable Laser
; ]
PO \
Digitzed !
JtA MA signal

Moto:c?ne_d(simd
03 1 85-0CT 48 PAE

43g 29 WE7 NI 7 FEENPC)o A
Digitized 7 =4 13 & AHsEHoH o
tunable semiconductor laserol 2 #EAstad 3
& 7PAA AT, o W, tunable lasers % 7td
Al @ el BetAd Hejold A YHE vt
Hol A & SEFE AMEE HFH
motor check signald #4218l ot Fv FHFH
= ol A3E FAF Fo MEZUS Fysid ¥
A HEEE DE ENI AEHEE
W25 A ot

3ol Q%%
& 9l =
o2 W
. #3 57](Photo
FOCUSA}9] 1611

Detector) &=
Low Noise Photoreceiver{IR

28 AL, 2008,

3)

S I R

1GHz), Pre-AmpE&<= Stanford Research Systems
Ale] Low Noise Pre-amplifierd AF& 3}, 7| &2
%o NDF(Neutral Density Filter)& AH-g&21A, A
el A whalEo] Folo = 4}49} A Z ol A
gkl Eo] Folox 3 %9 wlE 49 FHr) o
T AEGN gm 2 ge) £33 <38 A 7
Aotk Feat Wl 2FYE Alolo] MEFHoleE
a9 1XE wixsted 71Egn AESA] HEALE
of FoteE o] Fdoz FuwsEs AL Id
o, ol Wgo] dRrE 2z FPE/NZ R
95 39
A/D ¥#& GAGE APPLIED SCIENCES 3
Abe] CS1250 REE olgdlA Fistdan oe
Y AEE I0MS/s(H 50MS/s)2 HEHE
AZAE 40%H L (12bin2 F8AAY, §8 2
ot A7 #8l4 THORLAB 3]4}¢9] Step
motor &1 ZST25B 2d-& ol &35t ZSTHB &
TST001 =2hojwe] o) elg FFeieh USB
FANLE FEED o wW BES Aoy
(B-scan)£.2 & lmm 2499, ¥ 25umy 3
ZHEEE sk webA 139 27 AM 400719
MENAZ B o 2 A AN
A 29990l 512 dAR olFoxuz WAdE
F AEY 34 2048003 o)t} o]l CS1250 B
Lol SRAM Agd Fo] EE HERo] ¢8H
W AFEHY ARg2 BUAI, o] delHE A3
Helsi A, OCT 44 <44 dh
o] o, 53S-OCT %42 SD-OCT w4z vpzt
7}A & FD-OCT(Frequency Domain - OCT) ¢}
34 =N~ domain)dol ] HAANE
7 Aol wEkM 3 FeElol A rescaling HAHE
B3t o2 Al k- domain g9 DAHNE
2 vptoof gth[4] el ol& FFTEA H™E
ZRE o= § AEAXA JEwH A
o] A fe 2HEJE d& 5 Ut o
Bug Ao #ASA @ F FAdol ‘éoi’él‘:}.

it



R
a2

i
e
~

S R Ry R BT R g ol B w2
S OCT Wae ol 8g

a2y 2% <kute] @ gHY Uy

Z4€ da
FAE BRAFErh 1yl Poizliﬂ %t #

o] 239 ol FlgA dodg #HAF F 3l
oo ogld 2y 20 S lﬁ—r«] A Zgo]l A
gaA veld dx ged ol= FAA AR E
% Aol 155pun Wgoz A AAdAA 7
% ] %& dde]r] mEejvh o d¥d
2 | gsiMde 13pm tidE AMgstofo}
sl #AaAel dEga AAA 51719 tunable
semiconductor laser® Tl Aol o@giuh
£33 189 AR Jehd vle G4E AAsH
7l A RS JellA A ¢ zE 9
st HEE EMNITY HE d4E
oo st L

=
N
2
x
A
4B

03 o o wl
o3
2
ng

o]
A0 %o Hd% ge AVEY BBE ool
fe olnAE AAR £ e Zold Fuy 4

tﬂ
S U% W TR+ A AL 19 e
o} oo UABM 239 JA4e BAFEY 2dd)
14 o]

AR A o] kel 2 HW AAT B

vehd 9 WRe &R uad #F Hox|a

Atk 2y oW doe] ALAHE ALE AF
o 9 HF ANz E Bsld o dud o

W AdE 5T 4 s Aol

4 B2

H28¢H AZ, 2008
CEEEEEVE P

og 2
R
4e Ae & AN AL

29 fgo) NEBYA WY fPuz
deln 2EY 47 FHAE U A% B
Faetd we olwiAsk AF% L DC BE
AAY & A Aol o8 Fael " A

o7 Atz dn.

i N

T A =

?:.

¢

g g4 458 e A

Acknowledgement
E dye Zodgn Ags 3 IF AT
A 920] 4 Tvgﬂaigq:}.

2 02 8

Hu

(11 oiZ3, A& 24
1&g, 3w HE e
2005.

[2] R. A. Leitgeb, C. K. Hitzenberger and A.
F. Fercher, “Performance of fourier domain
vs. time domain optical  coherence
tomography,” Optics Express, vol. 1],
pp889-894, 2003

[3} - Choma, M. A., Sarunic, M. V., Yang, C. H,,
and Izatt, J. A, Sensitivity advantage of
swept source and Fourier domain optical
coherence tomography. Opt. Express 11(18),
2183-2189, 2003.

(4] K. Y. Kim, M. Y. Namgoong, H. S. Kim, J.
R. Lee, J. S. Eom, “Optical Measurement
System Realization of Fourier-Domain using
High brightness White LED and CCD
Array Detector” Dhotonics Conference 2006,
Vol. 14, pp.56-57, 2006. 11.

[5] Yun, S. H, Teamey, G. ], de Boer, J. F,,
and Bouma, B. E, Motion artifacts in
optical coherence tomography with
frequency domain ranging. Opt. Express 12,
2977-2998, 2004.

[6] 7Zhang, ], Nelson, J. S, and Chen, Z. P,
Removal of a mirror image and enhancement
of the signal-to-noise ratio in Fourier-domain

e % 4A 2D 33
Fu d7d, @3,

optical coherence tomography using an
electro-optic phase modulator. Opt. Lett.

- 165 -



M)A FUH TG G E G =R, ARSE AR, 2008
70F 4 94 & A, o9 oA A

30(2), 147-1489, 2005.

[71 Chinn, S. R, Swanson, E. A, and Fujimoto,
J. G, Optical coherence tomography using a
frequency-tunable optical source. Opt. Lett.
22(5), 340-342, 1997.

,166-



