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A Method to Improve Precision and Sensitivity of Dispersion Compensation
in Fourier Domain Optical Coherence Tomography

CHEN Chao-liang, GAO Wan-rong, BIAN Hai-yi
(The Department of Optical Engineering ,» School of Electronic and Optical Engineering ,
Nanjing University of Science and Technology . Nanjing 210094, China)

Abstract: A method of compensating dispersion precisely in Fourier domain optical coherence tomography
was proposed, based on the combination of the measurements of the values of the dispersion with the
rapid scanning optical delay line. Firstly, a plane mirror was placed in the sample arm, and the values of
differences of the group delay dispersion were measured while moving the grating in rapid scanning optical
delay line to introduce differentdispersion. When the measured value was zero, the dispersion was
matched. The new method was compared with the one based on the full width at half maxmum of point
spread function. It was found that the measuring error of full width at half maxmum was 4. 43 % while
proposed method was 0. 76 % and the sensitivity of full width at half the maxmum decreased from
92.105 3 fs* to 1. 344 7 X 10° fs* while it remained 165. 789 5 fs* in the proposed method. The results
show that this method is more accurate and sensitive than the full width at half the maximum. In
addition, the direction of grating movement can be determined by the sign of the measured value of
dispersion difference, which may be used to compensate dispersion. Finally, the experimental data show
that the axial resolution after compensating dispersion nearly approaches the theoretical value.

Key words: Medical optics; Low coherence interference; Fourier domain optical coherence tomography;
Rapid scanning optical delay line; Dispersion compensation; Dispersion measurement; Fourier transform
OCIS Codes: 030.1640; 040. 15205 140. 35103 230. 1950

BEETIH:EEAKF¥HES (Nos. 61275198, 60978069) % 1
F—1EH W R (1989—) W AR5 A . EEWFST 7 10 o AE W BE 2% /%, Email: chaoliangchen@163. com
SIB(EBIRAEE) M ARA961—) B Hz W, FEBR 7 ) A AW E 6%, Email: wgao@njust. edu. cn
Wi B .2013-08-12; KA EH.2013-10-11
http . // www . photon . ac. cn

0203001-1



0 3557

Y2 AT JE M AR (Optical Coherence Tomography,
OCT) 2 —Fh A AR AR T 06 T ¥ iR 2 Wi HeoR , B
725 o3 AR TC 05 R R 5 9L i AR S IR AL R Y
OCT RG &ML OCT R& & /&l il £ S % i h
FUABUB A i > 52 B0 BE T 1] B0 1) B it b 5 2 %
AL BRSO E T 5 S HE A ROLE S &
AT TR S O BRI AR R U K I AR5 S i A
B eT &M R R, W 7E S48, OCT (Fourier Domain
Optical Coherence Tomography, FDOCT) £ 4t 1, T+
PR Sl A, B i CCD £, 8 B i B 19 ok
T TR 5 20 2o A S ok R R N EAR. S I
OCT # b . & B A5 3 3 DR o2 B0 o 1 e ot
Otk FDOCT & OCT (9 £ B3 7 1] 2 —.

o T OCT F el T i 2 AR AR T 68 B DA 68 i
RA] G L E OCT BG4 2038 5 R b T
I 25 R AR SV T G A KR R A AR S
HEMPEGE DA T AR MOCFE TS X EEER
HORE T B S 5 AR AR R R 8O DR RGO
VE i 2 R AR 3R SR VR B 7 [ 19 8 o0 BE 3RD 1 e, A
T TR Z B2 J7 351 Fercher 3 i 41 {H #b
200 7 WOk EAT CUTBCRMEE T B I A R TR B B o
B 5 Xie 3 3 745 0 i 7 ok 2 B0 €8 BORMB2 19 5 Gao 43 #r
T 0] DLFE B 49 5 HE GR 28 (Rapid Scanning Optical
DelayLine, RSOD) # i 15 Je bt 5 i HL v 3 83 =[] 1) i
RGN e £ ok 52 6 BRI L O YR A 2
A RGN EB{E RE 08 52 9L 28 vT 9 JF BLAE MR OCT
HRE % Kb 2 BE A RE AL TR B AR Al g1 A By
Meadway FJ | T RSOD 7 it 38 OCT A s2 88 T 4 85 Y
R M 7E RSOD #4734 3k A2 v, 5 2o 0 4 A T) '
T W de KA R TR] 26 ok ) 8 HIORME B RS

SCHRC1T-13 48 2 i o 7158 & 40 7 H ok Bk 5
%% (Full Width at Half Maxmum, FWHM) i 45 1k 3k 7F
SE O CAMESE R 1 H 2B E RSOD & 48 ot i 47 &
172246 FWHM i 2k 52 55 1) b 4l 9 2255 i L Bl
{0 T e 54 5 0T, FWHM 8 2 308070 5 80 10k
RERY R T . BT RSOD ELA 51 A BESE 8 0, #H
e 2] PR A5, BT AAR S04 A T RSOD Al 68 10 &
177 EAE FDOCT F 40 52 BT % HF 4 38 65 Bl i) 4 o
HhEE.

1 PR

T 1 7% FDOCT 35545 H o I 275X i 52/ i

FWAL, 5% 8 i A RSOD R 4. & v, SLD. # &

T L Ci50 £ 50 BOLE S AR L L L MEE B
Bio Lo Lo AR EE L GLRBER .V, OV, HREE

K 1 FDOCT % #4
Fig.1 Schematic of FDOCT

M. XGE 58, SRR dh L Gy LGy G, Ye & A e
i 50 ¢ 50 BOLLFRE A AR D AP, — Wik A S H .
£ RSOD R 4t 113k — IR J5 B AGHE [ 53 58 B o5 4b
— O ARE S L GET WG R Ok Se A o BB L SR
J& O B R AR AR b b T O AR S oE B
Ja 18 BT, T CCD 3. AR 35 R 2, 6%+
WA A LLRIR A

S(w) =S, (w){1+y(w)cos (wA/c) ]} (D
KA w BB AIE.S, (0) BRICEROLIEES.
V() ESUCHT W R A Rz, c Fon
U AE LS v R 6 (D) 25 B S AT A AR AR A
AR T LUK OGS T WAE S A AL

J(w)=arg (H(S () (2
Arf argO FRRMAL - HO RR f IRAAFF A . S ()
Fon B H R E OGS TWES. b @B AR
B S BB TS S TR R R Y Ol U A S o
AN A DT A A O U A i AR RO R R IH]L TR
FDOCT 48 U S F 5t 8 2 2% 3 b i) 8 HOAS TE
e TR [RGB X B AR 2ZE A, X S 80 G T
AR5 B AR 5% o B T — AR 7 AR L BT LUK
T V545 5 00 AR A 3 % S I AR AR AT 2 I UG AT
PASK 3R S8 09 80OAS DR e B . B o 20 (2) v i ok
PIAR AL A (D) #E4T 2T =44, B

¢((2):¢<wo)+¢’(wo)(2+@(zz+

¢ (@)
6

KA Q=w—wswo TR CH B 0 F MR 76 R4 e
FEA 5 — I R OR — A T8 AR L PR 5 0 R L
FEoR B AE R 5 = 300 R AR DU IR B4 0 RO — B B B
HIE 3R 4, HIOFD — i ) T SR OR 8 R

WA 2 2 RSOD #2447 6 R A S BO6HE 5
O J5 8 L 3 5 K TR A RO P R B AR b — A
R [ 19 O R P 8 o A B g A O b L 1R O

QA (3

0203001~ 2



PR R o 2 R~ R T J2= A A 2R 96 v e v R e % 0 M (0 1T

105 615 NS 17« i S ot O 254 65 12 9.
RSOD 5451 A €4 1 7T LA 5y

/ Double pass mirror
0
% Fourier len

/

Grating
]

[’ Galvanometer

I | |
| frAz | f |
K2 thEAHEREALRE

Fig. 2 Schematic of rapid scanning optical delay line
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