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UNANEDNIWIDINGE

Optical coherence tomography or OCT is an imaging technology that is capable of
high-speed three-dimensional cross-sectional imaging of samples, such as biological samples
as well as other transparent media, at high resolution (e.g. less than 10 microns). Most
importantly, OCT uses near infrared light for imaging, which is non-destructive and non-
invasive to biological samples.

This project aims to develop OCT prototype that has an operating wavelength at
around 1300 nm this specific wavelength has been proven for large penetration depth. Our
developed FD-OCT prototype can perform depth cross-sectional imaging up to 4 mm, with
imaging speed of about 50 frames per second. The depth resolution is about 10 microns.
The prototype is capable of deep tissue imaging, which will be useful for many applications

such as biology, biomedicine, and argriculture.
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AITNUNIUITIUNTTU (reviewed literature)

2.1 NNSNUNIUITIUNTSU (reviewed literature)

Optical Coherence Tomography (OCT) ﬁaléf’jﬂLﬂumﬂiu‘laﬁimﬁgﬂﬁmﬁu%ﬂuﬂ
a.a. 1991 Taefiutniseves MIT ardiulag James Fujimoto ! OCT wWwmasinvasnis
8180 MAAYINA (tomography) lngafuanaut® low temporal coherence YDIAAURAINT
$24A21181IAAUNUUNT14 (broadband light source) 2 Tuilagiiu OCT I#§unsimuiogng
730157 wazldgniluussendldlusudiumngg sgnsunsvaty wu dunisunnd>> diu
F7Anes® Frudmnssuileide ? wassummaseuamauRivestan 01 sy

OCT g1unndinvINavasingiingelaganfendannisves LC w38 Low-Coherence
Interferometry 2 n&nn1svine1uaes OCT @1unsaesuielilnesduauladedl wasenn
broadband laser fin1ug1aAAulugy Buns1LIAT298U (Near Infrared %30 NIR) 8gN
dndsadngszuunisunsnaenveduas dslagnaluaziiuszuuuninaeauuuliinady
(Michelson interferometer) Ladtatwasulin low coherence %38 broadband laser fiala3

Juiladdgresszuu OCT Inalufamuunanuazidenvesnisarsnmluwuidn (depth

resolution) ¥8952UU OCT Gadulupuminudunus 12
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1ae 4, Ao central wavelength ¥aaunaINLUALAY Az Az wag AL Ao full
width at half-maximum (FWHM) 989 depth resolution Wag power spectrum bandwidth
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n&nn1591a1ures OCT anunsnedutelasdauadldduanddusuil 2.1 uasan
broadband laser 3QNELALULIIFTLUUNITUNINADAVBILAT Falavinluaziduszuuunsn
goauuuluiaady (Michelson interferometer) luszuuunsnaenuasluimadu wasann

wnasniinazgnuuteaniduassdiu dauuwsniiunasdnada (reference beam) Favzgnasiiow



NAUAI8NIEAN (reference mirror) hazatdesroludigunsalnsd1aTaA U TULES
(photodetector) TlaWinnvesszUULMINADn LasduRidesazgnlniameaudludinednad
Foan1senenn duaudiaienfuiifavimihitlunsudyanadiasteunduanandegie
(backscattering light) Faina1nauldadnauevesaduifnuveauasfisiunasng Tugy
#19814 (refractive index variation) LasaeaUIINAIBYNILYNUNINABANULAID19DY 1ag
nsideusuviseinszaniy reference arm Wuszaenafidosnisin nmdnuinvesiiegig
afuanuenUagaiuansnsiuresnsagiouiinudndieg 9nfavesiiedns 2 szuu OCT 7

fn1sannuuea reference beam LUUN 1380791 Time Domain OCT (TD-OCT) @9ii99311atu
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Tunatenn lofinsieanusitgrfumsunsnasalulawuainud 2 adssendld

fiu OCT 138A11 Frequency Domain OCT (FD-OCT) %#3® Spectral Domain OCT (SD-OCT) ¢
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FD-OCT dJufinAndeyey1ed spectral interference ﬁLa’IGMVI“UEN interferometer %Qﬁqmﬁiuﬁﬁa

o

aslasiedyain wazauisivean1sia einlifesdinsaunuves reference beam 8n
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ANNTENUAIULAIFIBEY (sample) wdandayauas spectral interference sewinedayaynasil
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reflectivity profile) melgufnvessogns Wedszneufunisaunuduasdduwuisuiuiy

a o I
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1éfuA 800 1000 wag 1300 wiluluns Fausdazaueneduazidefuazteidounniaiu lng
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2) sEvuunInaeauas (Interferometer)
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S8 TMUAZUAAINALUULIANT3 (Real time) léTiA157 10 nwsedund
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4.2 YSEANSATNVITZUY
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1) Touasdunsisalugig 1300 wluwnslunisaienin
2) Mdnanadsfinnnsznuuuiafmegnsldiiy 5 mw
3) AnuazlduaddnvesnsangnmuseR 10 lulasiuns
4) awezBunlunussuiuiuinvesnsanenmeun 15 llaswns
5) Gummﬁuaqmwﬁmmaamaﬁqqqm 30 mm x 30 mm
6) ANUANEIAAYBINTEIYAIN 5 mm MnuvesfeE
7) uSIluNISENENIMgIEa 50 AneeIuNd
8) lifidunougeenlumalpdoudiegs
9) ldfinsduraiafmee1slusyninenIsarenIn

10) WiflnatsAgaazasanARoaludunsesalad o A9iia0e

4.2.2 N15TOUIEUTLE YNNI TAUNUA WA UKITEUIY
nsaknuataslulwszuvasanmualalasUsinadyganseiundngliduia
Iganunsaaouiieulalald  usuuImsgIu USAF resolution target uwanldnisAuam

Wisuieussnihsduuiinaiuaninasaenulaannuiy target Aauandluzui 4.4-4.6

4 SUM_Reslice of Calibrate_3Volt - 0 X & Plot of SUM_Reslice of Calibrate_3Volt - [} X
500.00x500.00 (500x500); 32-bit 977K

176.00x14441 41 pixels (528x255); 8-bit, 131K

2oy 87 pixels

15000 ”\J

0 20 40 60 80 100 120 140

) Distance ()
[Gst] save..| copy.. | e

Gray Value

Group O Elemnent 2 1.12cycles/mm
1 cycle width 0.892857 mm/cycle
pixels diff in 1 pair 87 pixels

1 pixel size 0.010263 mm/px
500 pixels width 5.131363mm

'
Y 1
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coherence tomography at 1300 nm wavelength for skin diagnostics” &
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Conference (BMEICON), 2017 10th, (IEEE, 2017), 1-5.
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