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K-domain Linearization Using Fiber Bragg Grating Armray Based on Fourier Domain
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We demonstrate a k-domain linearization using a fiber Bragg grating (FBG) array for Fourier domain optical coherence
tomography based on a wavelength swept laser. The k-domain linearization is carried out with an interpolation method using a
FBG array with five FBGs. The measured signal-to-noise ratio from the point spread function after k-domain linearization is 12
dB improved over that of without k-domain linearization at the 1 mm depth of the sample. Clear OCT imaging of the slide glass
with k-domain linearization could be obtained.
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FIG. 1. Configuration of k-domain linearization using FBG array

in the Fourier domain OCT based on wavelength swept laser.
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FIG. 2. (a) Optical spectrum (b) temporal profile of wavelength
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FIG. 3. (a) Output of the FBG array in the time domain (b)
Fitting points for k-domain linearization

©] FBG u}2H(1260, 1280, 1300, 1320, 1340 nm)o] dj-$-5}=
HEI % & JelM 2709 FBG 3bg (1260, 1340

o] hEL HES Wolzch A o S g
He WO WY Y-S FobA =Y YshA g e
B el @ ek debd P 8 ool 2
A9l He F71stel 13

AEGL GAG BRE T ¢ 3]
(3]
=

77H9] Hlolg ZIAEZTH

TS 4T 9l FBGREE WA AIZF 99 A8 HF
| 27 &318]E (peak search algorithm)©. 2 HE] FBG HE
A spge] HEA cdag ssele] o o 7y
(polynomial fitting) ©. 2 Zrollic}. #|¥) Sk~ FFP-TF¢| 7}
Sl Ql7Vastel ol AR sk §o0) WejE S 4
oAtk 7Y Tl g TS dlol A it 2o
2 ) AgEh S S g APsHs T o

Bk T k() S B53to] ofel] 4|0 R=RE Ak Yo}

9 % ok

o714 N dole EQIE Folck & RiE Qe Akl
R wY §3 dolqe] FYH L Fefol A of



(A=) FAF B2t AAE ol&3 FEo 99 F 2A%s &5 A4 99 AB3 — o]

E0|E BIHS Agsto] 48skqitt o|u] 5719] FBG 1}
e ga Qo JAR A S fAIskAL Qle B R o]
25 ZHzhe) x|xdof thgt whape} Z}zko] mh4of Ato] o] 7h
Aol tigt dloly ZIE 5 S5t ARE Y 5= 3
t}. ojuf, B7hHo AZalQl 7MY (spline intepolation)o|™,
25Tl IS A7) Fojil HERFEH AHor o
Aot= dak 2FEe] 5 Fote] ARl 1HAlE
tf5tol= 223 H7PH(nearest neighbor check intepolation)©]

SelElSiT o ZRE Qolzl HAAEE W Fejo] Wk
(Fast Fourier Transform)< E3}o] o|u|X|& L3S 4= I}ich
FBG ofgo] olg3t njs wdele] Aashe sIsh]

sto] & E3E F(PSF: point spread function)E Z435}¢]
OCT A|=8'19] Hie(sensitivity) S S8tk 19 4= 3t
T FY9 AP} Ayt £ H £ s Holam A&
o] A& 250 pm HAHORE 2 mm 7HA] o]FSHA £4

SFTE (a)e] A¥et Ao 3 ExFr+ WA HA4 = A
E 4 9lom, A& F-2H] (SNR: signal to noise ratio)
21017} QojAlol ket sk Gashe Aol Lt

. ol RSN T F5o] HAZEA] sine dh=g]
Aol weh WS, R BEHE AEA 2 B4

j::l
ol
<
o
&2
o)
lo
i
iz
4
32

o

v, T [ ol TR R A o ol '

a
o

8

reflectance(dB)

(2
o

N
o

0 1000 2000 3000
depth(um)

@

~
o

[-2]
(=]

a
o

8

reflectance(dB)

[
o

N
(=]

1] 1000 2000 3000
depth(pm)

(b)
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and (b) with k-domain linearization.
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FIG. 7. The imaging of the slide glasses (a)without k-domain

linearization (b)with k-domain linearization.
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