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Swept-Source Optical Coherence Tomography System with Multiple Sample Arms
LOU Fan, HUO Li
(State Key Lab. in Integrated Optoelectron. , Dept. of Electron. Engin. , Tsinghua University, Beijing 100084, CHN)

Abstract: A swept-source optical coherence tomography (SS-OCT) system with multiple
sample arms was proposed and demonstrated. By connecting these sample arms and a typical SS-
OCT system through an optical switch, which switched with a fast speed, multiple simultaneous
real-time imaging was achieved. A prototype with two sample arms was presented. Both imaging
performance is comparable to that of a typical SS-OCT system. By combining the results from
two real-time operating arms, the multiplication of imaging field of view is realized with little
additional hardware.

Key words: multiple sample arms; SS-OCT; optical switch; imaging field expansion; real

time imaging

( Optical Coherence . OCT ,
Tomography,OCT) OCT ,
. . Ravichandran
OCT ) s [ Wang
OCT (Spectral-Domain ,
OCT,SD-OCT) OCT , 1 Song
(Swept-Source OCT, SS-OCT). ,
OCT, OCT o
o OCT
OCT .
:2017—03—06. OCT ;

¢ 751 -

DOI. 10.16818/;.issn1001—5868. 2017. 05. 027



SEMICONDUCTOR OPTOELECTRONICS Vol. 38 No. 5 Oct. 2017
. OCT , ) )
; , OCT
OCT , , ,
’ s ° s
1 OCT ,
OCT o B-scan R
SU) = R [AcosD)d (D) MEMS. W
s k= 27/ ,S(k) k 0
, 1
LA [ 2 OCT
, Rk OCT
,D(D) l , .
DD ) @Y OCT ,
S(k) = R(/e)JB(D)cos(/eD)dD (2) . ’
(2) . k D ’
’ . OCT
S(k),
B(D). : ’
; OCT
OCT
o 2 b b
OCT
1 OCT OCT ,
(Fast Fourier Transformation, FFT) A ’
FFT , Ak ’ OCT
OCT ,
_ 2 ;
2D = & 3) )

¢ 752 -



( »2017 10 38 5

(ATS9870, 8 bit,
1 GS/s,AlazarTech Inc. )

N

512X 850X 2, 50 1/s,
4
s .6 dB
N 10. 6 pm.10. 2 pm, 7. 4 mm,
. oct 8.6 mm.106 dB.112dB, 5
5.15 mm,
, , 7.21 mm, ,
45° ,
3 OCT .
OCT 3 , ’
(a)
3 OCT
Axsun ,
1310 nm, 110 nm, 100 kHz,
20 mW, 99 = 1
. 1% ,99%
3 mm -
(b) 45°
4 PSF
(INT-MSB-1300B, Thorlabs Inc. ),
1X2 (SXLT1X2-9N,
Sercalo Inc. ) .
(PCI-1721, 12 bit, 10 MHz, )
10 ms,
, 45° , 5 OCT
s . ( 757 )

+ 753 -



( »2017 10 38 5

FPGA

FPGA

al

6 FPGA

o FPGA

) FPGA ,

FPGA ,

[J]. , 2015, 51(7): 160-164.

Yu Quan, Ma Shenggian., Ma Dongmei. Adaptive local contrast

- cam omm
-—la e

4

OCT
o OCT ,

oCT o

[1] Ravichandran N K, Wijesinghe R E. Depth enhancement in

spectral domain optical coherence tomography using

bidirectional imaging modality with a single spectrometer[ J].

J. of Biomedical Opt. , 2016, 21(7): 076005,

O O O O O O O G @ O @ O @ O @ O @ O @ O O @
=t =t =t =t =t —t =t —t =t —t =t =t =t —t =t —t—t— it —t — it —t —

enhancement with brightness preservation[ J]. Computer Eng.
and Appl. , 2015, 51(7). 160-164.
(2] . [JJ.
35(9): 527-534.

, 2013,

Tian Jinsheng. New development of low light level imaging
sensor technology[ J]. Infrared Technol., 2013, 35(9). 527-
534.

[3] Wang Y, Li T, Qiu Y. Image enhancement algorithm research
based on the archives monitoring under low illumination[ C]//
IEEE 12th Inter. Conf. on Electron. Measurement &
Instruments, 2015; 1270-1274.

[4] FuX Y, Zeng D, Huang Y. A fusion-based enhancing method
for weakly illuminated images[J]. Signal Proc., 2016, 129
(C): 82-96.

[5] , ,

[Jl. » 2013, 42(8); 249-254.
Wang Xiaoyuan, Zhang Hongying, Wu Yadong. Low-
illumination image enhancement algorithm based on visual
perception[ J]. Computer Eng. , 2013, 42(8): 249-254.

[6] He K, SunJ, Tang X. Single image haze removal using dark
channel prior [ C]//IEEE Conf. on Computer Vision and
Pattern Rec. , 2009: 1956-1963.

[7] Dong X, Wang G, Pang Y. Fast efficient algorithm for
enhancement of low lighting video[ C]//Proc. of Inter. Conf.

on Multimedia and Expo. , 2011 1-6.

(1966*)’ ) ’ s

N o

E-mail: 1215636016(@qq. com

- O O O O O O O O O O @ O @ O @ O @ O @ O e O
==t =t =t =t —t—t—t—

[2] Wang Ruikang K. In vivo full range complex Fourier domain
optical coherence tomography[J]. Appl. Phys. Lett., 2007,
90(5): 054103.

[3] Song Shaozhen. Long-range and wide field of view optical
coherence tomography for in vivo 3D imaging of large volume
object based on akinetic programmable swept source [ J ].
Biomedical Opt. Express, 2016, 7(11) . 4734-4748.

[4] Leitgeb R A, Drexler W, Unterhuber A, et al. Ultrahigh
resolution Fourier domain optical coherence tomography[]].
Opt. Express, 2004, 12(10) . 2156-2165.

[5] Wiener M, Fujimoto ] G. Optical Coherence Tomography:
Technology and Applications ( Second Edition) [ M]. New
York: Springer, 2007.

[6] Akcan B 1. Non-moving scanner design for OCT systems[ J].
Opt. Express, 2016, 24(25) . 28459-28466.

(19927) ’ s D)
OCT 0
E-mail: flouan@163. com



