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Abstract: Due to the time consuming, poor reproducibility and the subjective nature of manual image
analysis, the fast, accurate and objective detection and quantification of biomarker imaging are crucial
for the study and diagnosis of various diseases. Research development and progress in medical imaging
techniques based on Optical Coherence Tomography(OCT) and their applications are reviewed in this
paper. Features and applications of OCT imaging systems are briefly introduced; problems to be re-
solved, main research and difficulties involved are presented. Noise reductions in time-domain OCT
and spectral-domain OCT imaging systems are discussed; the advantages and disadvantages in these
methods are analyzed, and future researches are predicted. Applications of polarization-sensitive OCT
in medical imaging analysis are also briefly introduced. This review paper involves various biological sub-
jects such as retina, cornea, coronary, prostate, teeth, esophagus, colon, bladder, skin, and breast, which

provide rich information about the state-of-the art of OCT medical image automatic analysis.
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B 50 7 PR i N . Rajpoot %5 i — 20 1iE
RN | 52 O I O] SR S e AN e 3
AN R TR S R T A S D T
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B U IR A D S S ARG IO A n S B a4 T RN
RS I TR /R ) o T IR BEIEMR B9 12 >
SURFAE SR 5 X R AR R AT 02 W 1R
R B A g f i —AH AR G LS R
i 25 A5 R BRI AL 40, R R S Ok AR
T A 1) 3 P 2 P R S 56 2 R ) R R R
S 91 % 93% .,

BRI R R E X OCT 4% 9 47 4b 3L,
FATHIE , N A/D R AE B A R — 51— 51 11
OCT 155 (A-Scan) ) i T OCT 4k {5 5 (B-
Scan) , B-Scan FR &3 it H . B B A% — R
Gk e A e 18 8 OCT B %, Wit 2,
OCT EMZ M % F B-Scan B4k T #4015 4.
R UL, B 42 AN B-Scan A -5 8 0 BE AR 1E 47 50 BT 42
— R AT I A A . X AR
HET OCT G5 BG4 B EEEET A-
scan BYFRIEHEAT 40T . FEIX 4T, Zysk %5 fx G i@
i OCT {55 A-scan WY FFME$2H 5 204 5 i, R
T ELBR A SRR L O ok L R
40 A-Scan 4320 =2, BB B S DL B e 4
G B A-Scan B9 B B ARAE , H T EAR 4
J5 TN T DX 43 R A 201 R R Ry S
A3k 97 YoM 68 % . X EEET OCT {55 Ab B i)
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FARKM 2 5 HAb 3 T OCT 55 4b B /4 £ A
A4, Popescu MR 4E 850nm YIRS 1%
FHRFEE Y OCT {55 19 A 7] 5 98 R Pk L 38 4
i OCT A-scan [ % Ik 58 50, 47 410 2% BB {E
75 30 AT 5 00 BOBPE RN R S 3R T OCT 5 %5
18 SR 6k T A Sk 28 B 25 45 Ak 1 4 s 2 L 9 T FAE R
168 5 4G I Y A2 B0 FR 30 Cmarker) M, FE B2 IR
OCT FGH A H IR K. IEH 55 (L
BEE) OCT A-Scan {55 HAT W] W A [W] (4 7 1E L
FH T A 5 45 Pk B 3 1) S ML 04 43 28 05 1, 4
TIEW B LLBERE OCT FAR Y & kg B o 25 0
0 S A P A A U AR B R E] T 100 %,
Sullivan 4838 i 1A 7L OCT K4 A-Scan {7
ST R B, B 52 SN Ay T HEBUR K S
FHERE AL o0 I8 A 5. 38 ok VR i E L 3L RN
JIg i AL 2 22 ) 43 T 24 500 3 51, FL AR i o 2R 1
O TR ARE S PRI 4 I AT LAGR B 82, 400 FR88.
9%, 5K 88.2% M181.5% ., XEWX OCT EIZ
(4 A-scan 15 5 1 43 T8 4E B 47 0 7 A SR SC AL
D VIR AR o 1 g i 2 1 s iR e R
HOR . Wang F0F 50 0F AL 41 81 OCT El &
A-scan {55 I 3 NSH LI T A L2 W
(38 7 i AR T B HLEE B & o B B s UK
TE 3R A U T AR Y ) o B R R

gha HAR R 2 B OCT 44 7 25 19K
FE L RERIE AR M A 44 OCT BRI 4 2 6
St — LI A

4 OCT H1g45 4

4.1 MR

RO RS2 — A~ S 2% 1 37 W 1 J2 R 5 4 1 3
OG5 ) DHL 1] SR S - R I (5 R R
(Retinal Pigment Epithelium, RPE), N #p 45 JZ
(Inner Segments/Outer Segments, 1S/ OS) , {1y
&% JZ (Photoreceptor Layer, PL), #h 5t i (Ex-
ternal Limiting Membrane, ELM) , 4% JZ (Outer
Nuclear Layer. ONL) , #k B JZ (Outer Plexiform
Layer, OPL), W # /Z (Inner Nuclear Layer,
INL) , ™ JZ (Inner Plexiform Layer,IPL),# £
T4 M )2 (Ganglion Cell Layer, GCL) , £ ¥ & fif
227 4 )Z (Retinal Nerve Fiber Layer , RNFL),
N B (Inner Limiting Membrane, ILM), 14§

) ST PR N AR 2 2R 7 o A8 i i Bl 2 2
SEMES ML, SRR OCT K&
A T L S o A DR Y AR S A, XTE & OCT
JSAG e A TE AL 0 39112 Wi v LA T A D
B TR & 1 I F ff 28 5 O IR A i i 5
L RNFL fY 5 B2 -5 00 B Bt 2tk 35 10 AH G 4L 1
JEE P 25 2 A J22 V5 v AL R S B M, Ot
AR 2 AT AR T D 0 0 o 20 2 48 2 T R, A
M REAE 1] T F By A2 W i IR . 5 502, el Sk
Jii) B i 28 1 4 23 J5E 38 1)1 S 7R 7 DG MR R0 i 22702
PRI A2 B AR U7 R AR 20, b, BB
AL P R Ik 5 RS A 3 B A IR g |
SENR B 25 4 55 il e N IR IR 25 40 A 3 1 3 AN
[F) , 2 B J5E 5 B B K i M PR i 38 A% 1 R R
A5 UL KA 3 A B R AR DRI A R IR R 5 A 1Y
TE B TR IR B IS0 A H B L

B OCT HAZGEmt sk OCT HA7 5 R Ay i
G B B ey ) BUARORS B R B g 1 A R AT
A DA B g 0 R B R L Y MR AR AE
i () P BT R A D) R A Kk 4R L A T i T
I Y AT b ) A0 IR S = o 2 2 25, X 7R I T
FH B FLA AR R 04 A, 8 [R) B, oy B 7 T4 i
ao PR WL 5 A0 IR0 JEE 51 4532 W i 1 1) £ 43¢ T =Xy ok
TR, — M, — > A R = A AR o
Wi 2 R A AR, 38 2 N T — 5K kA A 12 B 9
JUFRATRE . 5 R 22 ) 45 = 2 T % 0y vk AT LAt
o0 5% = Ak R B 4 LA DI 18145 10 5 =X 15 37 B0 3
B BRYT L A B AR A IR AE = 4R R
TG 8 By b, A P P00 O 5 A6 i A 00 2 2L A5 4
g A8 07 I LU TE 4 R IR MERS 2 . IR I
HUREE M0 WL B 20 UK CRRAE , S A I 2 400
DR K JFC PR 45 A T 20 SR 0 7 3 R B L AR
DX B P AR R 4 i S 0, OO S X 45 A e AR
DX 3 1) 30 S A R A A 1 5 3K — SR AN ] RE G i
N 58 B T HRE 38 o R A 3h 4 5 5301 0k 52
.

T OCT & & & S i FH T IR B, fr L — 4k
MM OCT B4 7 #1338 TR 2 0F 58, Bk
b, Koozekanani 2 A5 T WAL I OCT F 14
FI B0 0 9 R B Yy vE L % vk S R
FHE 3 3 X7 OCT B-scan R M, 4% J5 F F — 4k
A AT I EES A-scan HHERIL 2 N A9
% R By R B R AR AT 1 S i AL
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UE Sl O R ) SRR L L2 A P B

ZOTRL B L, B MERE AW, Fernandez
SENXF OCT B R FH S 4™ H0uE I FUAH 15 58 4
BRI o AU/ B A5 W 7 AR S X6 R M S AR 1Y)
— MG ST S5 R BT M L R BORE T % R PR A
Ay o 30 o R T R I A 0 A SR B ) i 1
S M) 7 T2 R B T U (EL K R 9k a2
7 RS AT S X8 T AR K, i 2R 6% B AR Y
BIEES KM, HbriE R S A ES WIS
AR R R A B — IR BE R 1 024 X
512 B9 OCT EM&F % 24 s, Mujat 25 A% B4 1
W 5 A AT AR M S50 RNFL JZ M B F 2 4
AL a5 % RNFL 2R DY, Ishika-
wa S5 N ) B3R 349 208 I8 2 20 BRE A IR L 7E
A-scan PG I, 3 F IR BE(H B9 05 (5 F0 05 25 30
B A5 Bl IS R (AR g G 4 2 A 4
BN ENS AR A 5 AR R
FEI = BEHEN FOCIR 5 IEH IR, AR RA AN
g OCT BG4 #1975 if 8], Baroni 58 A %6
3 R R (L D R R 0T D8 D % T ) (A
scan) 7K 7 [\ {5 5 B B B 1765 B B
B — A YA K BE BT I 3 s Y
FER R 3 ALY X, P38 1 A~ X 3k
S W A-scan 0 5 (B 5 45 I8 SR 11 L 1Y 8 HE
PN LA RS = B VAN i o B 1 AT
O3B LIRSS 3 A EE Y )2 B B AR A A (vt
reo-retinal) F A A0 W P 2 FANZENY O E R
TR ABATIE S — T SO B L 7 SCHR 50 ]
HEHEI OCT EIM& 0 U FRE, SR J5 4 A %
PEAE R N T8 28 I 28 1) B A XA i OC'T
R E B2 AT H . DT RS AR U H X 4 L
P i 5 5 S5 [) B 0% A S50 b U 300 TR P L A7
Z5KY . Lu %R FHKFEM S T RNFL 2R E K
I gh A Y 0 AR I RNFL 2, b H A i) 4
FEANLEL, Chiu 55 2k H &8 Fi o) 24 H 4] 8 i &
5 R AR R OCT B8 45 )2 1
WG E L RES A E I T AR RS, e
3 ) B B 2O s B R X KN
Ped e T RAE M R i O VA b 3 — i RO B
T 9.7 s, Yang % R BB B A5 B () it
1R 0 Canny 31 G546 W0 45 5 5 4 e il 1) 52 B B
JIE AR A5 (0 B0 BE 15 B0 0 1 W0 B i 1R L SR U R 3
AR o e B AR R A H L E M E R

A4S 2 /Y 3 B 8 0 T I OCT A
RREM B 9 AN gk, %A BE— AR
(480X 512X 128 voxels) 2 16 s, {H H 4 1k ik
TP A . Ghorbel % % % sh# B, 5
IRBR B R R 208 55 5 1k BRI FR I 8 A~
PR 20 (R SO A B B Sk i o B . NI
SR A 2 R AT LA HE W, 7E b B OCT 4R 404
B TS ORI A &

FH 2k el A% Ak B 7 0 o 4 e PR 3R A7 4 J2 Ak
B, A SE L OCT M8 di 1 43 30 (R 3 4 25 4
A 35 43 BT 5 AN T A W R N RS
B ARFH = 423 181 2 R s 8t R A AR
LB G 2 Ta] A DG A5 R o DT JHE 43 8 485 SRS 2
S L 5 T HL T R R N 45 )2 0 o AR A
B0k S A0 53 0 El T A R B b R R A A R A
2y FLmn AT RE S OB WML, BN
— N A AR A M DR I PR B R
PSR T AT LN = 3 O 1 B < <
HLAEAEBE 71 5T 68 1 W N T B2 &0, o — 400
FRESCHE R A A T A 28 A R AT 53 A ik AT BE
ELHE N = 2 0 v 43 L SRR Y A T S 2 T
() = 2 43 %007 vk B %k BB 5T . H R =
HeoB RO RS EESRE, (HEFENE,
Fuller 532 H T 23 F #1711 HL (Support Vector
Machine , SVM) FIHL & 2% > 19 5 15 4 5 I % 8 11
PR 2000 (R X Fh O A TR BN TS, Ak A
B E H — AN RS R 2, Fabritius 45 1) FH A0
PR 21 A S 56 AL B TLM f RPE i1 5t 4141
SR ARXT e vk, B, AR 4l ILM fil RPE 78 OCT
PG r 5 B 5 R ) 4 s SR R OB 3RS 194 3K ik 5
W& L35 T %) ILM F1 RPE i 5 59 = 4k 43 %1
TS O R R R R ORI A
b3 — AN MR R e R B 2R, Bk
SUEFAUREE AL 2 A4 B, FUR] A R ) R
TR B, i M BE 0 A 55 5 LAk % 1R AL B % 1
AEFRIEE 1) OCT K5, M LAk 35 5 fn 4 o g 2
i | Ik 2% 55 H 0 JiE 48 (chorioretinitis) Hl 2% 4 8 5
2E M CAMD) 85 B 28 RS . Kajic 5548 1
(14 7 75 R S AR A st R R o S 7 200 T LR
TN TR AL TR 2R A YRR AR 42 L 17 X
| AR T LN LT R . w3Ch ik
W T IEH B OCT KR, iR Z X ) — 2K &
B s OCT BURHEAT 4 J2 5 ol 228 Jr 43 2 48
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) 5 B N ) 3 K I R A, HLUR A
MEAPRIIE . VEF IR T 2011 4R 254 F T A0 ™
B OCT K52 BE AR B B BEAE B AL & A5 SR
J5 AR B R T AT R R A0 A R AR 3 S T
B2 B = 4 b T 3R T (B N A 2 B
D o BBk, 38 2 25 A R R A R i B S R
55 7 M B REAE SR FH U (T I f K (E E
RV AR Z WS W 3 T D5 — iR ) g
OCT &% 43 %107 36 . L ko8 TAER
R BCHE 4 2 A I 72 OCT % 4 3153 1Y AL BE >
fift 3~4 2, 78 217 TAEFE il b, R 5 2 3E 1Y
OCT BEAFE FRAT 10 155 43 HF A 53 30 1 38 2 i 4
W 23 S it — 2B B 5 H A

P48 2 2 30T A R B 2 R 2 43 B IR 3 L O v
Z—. Li SN T E A b a EE 2 AR
ERERR P iRk B - S i)
B g/ X IBAT B L2 G M 29 RN 3 1 =[]
A HRAE B 1 S TR ALY A ) A AR
i 5 % T ) [ 0 Al Sl SR A ke 7 T e /NG
A 4 (Minimum Cost Closed Set) [a] 8 . Garvin
S X b [R5 R vk S S I T B3 OCT i A
Bk OCT WU I A 500 3 11 2% 1 43 011510, mT 43381 5
AR

=Y R R vk BRSO ek L R S
OCT 1A% s Ab ¥ ) B 2 )y e 22—, fH — 2Lk g1
AN R SR T A E N = I T = =1
JE 2 5 ) L PR N FH A — S T, A B — S
TR (1 A0 T A B3 B0 5 LT R AU . X2 R,
TSR I B T S s ] 2 O AR TR /N A TR
ZWAH R RS, HR, Xt R 2R
8B 5k 2 JEAT T AL . BB = B R B o e
SRAR v AT IO TG A7 M Ll 50 H0 b X DA A 3 AR
s . B0 8L A3 E A O R 2 R OR R R
B WA AR AR )2 09 4 R T [ A Ak 34807 %
e s EE R EL 5 3 208 DA G, gt
NI,

B & LRI OCT %4 b B2 )5 75 B 5% 19 R A
MAEE A OCT E& A 84y %) & H v H © F
GAFRIESY . FEVE 2 MR I 95 v n] U5 31 B B 4
FEK AP (CME) , H 5 MR 5 B H AR5k 1 L &R
OCT fig 9% v W 1k b 7 9 W, v 35 Bl = A WG 9%
CME Wy & Je it . b &L CME, Chen %
AR K 8 2R 5 R ) A 5 2 B YR AR 45 A 0

B AL AR MR B BEAE M (AMD) OCT AR %548 3k 17
=LA A E U I S AR R
WX . Wilkins 242 1 T 5 —Ff A OCT K
184 1A SR A 190 R PAY ) A DR VR AR DXl K
077 3% AT I B R A OCT 1R £ s b 228 Wi e
d R KN % i A HE bR AT AE 5 CME AL R
AT AE 2 W4 7R 280 . Chiu E#F5E T OCT K
16 v 35 P 5 30 AR DX 000 R0 0 — TR . Rk
A AR BE B A %6 R 45 AL 78 4 B o B AL AR
(Quasi-Polar Domain) 3 , 4% J5 7£ ¥E % Ak 45 45 Xt
TR R 1) AR ) T IR 0 Bl 25 HL R 18 J2 IR 4
ARG AR 3 A 43 W] R A F AR B OCT
Pl 5 v AR YA A XS 43 000

MR OCT A% 19 8 2 43 %107 B 245 3
JTEZ S IS T R R, B H AL
FEIBAE A Ko FIIEET R R R E A )
AR EE VB o B2 38 T (i R 2 R T
Aub 3R g N AR 0 PTG 45 7 T 3 A7 7E 3R I A
AR R R W DR S P VAN 8 5, 2R 1) 2 o) 722 2H 4
OCT KM AL BB 5T 38 4k T 62 25 [ B, i A7 AR R 1Y
W MR R = 1],
4.2 RETH

8 Bh AR 8 99 )% 2% 48 + )2 1 ( Anterior Seg-
ment Optical Coherence Tomography, AS-OCT)
AR BE A, T LR IR A7 5 10 /55 53 P 32 T AR
X7 MR 5 0K 12 W AN AR TR v B Y
HI . FIHIRATST OCT P45 AT 5 Ay B () rh e J52
B LR AY 5 4 B (Anterior Chamber Volume,
ACV) MR HiF b7 VR B T LB AR L DU o A i O
1 & LASIK(Laser in-situ keratomileusis) F
AR TR S ) R A% A R TR Y JRE R U S A
AR NI IR A ) 0 A AL A B IR R
B A5 v, v e oA RS BB Y S o I AR N T
A VR AT 9 22 4 PR PP A | A RS A% R T R T Y O
RV SR WG A & Rl 28 112 W B A
FEE LY ACV &% W T 5k 3h 312 (1 B
8 R MRV AR R O IR AR R 2 T IR i
P TR R I L A 1 N AR Tz A B
O T3 Hh A R I 2 T DR E 7Y B RE B8 AR 4 b
B ER LASIK FARGE 1 8 06 iy 28 4k, ) 5 5%
JBT R 1 JBE B T 4 v o N HR IR #E AT LASIK F AR 1Y
WAE, D5 P RE 8 % 0L Hh 2 ik 55 £ 1 T A AR
AT T EOGIR B2 W . ARBTJE AN, N BT iR
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HI5 OCT B A AL 3% i 2 77, o] & 52 1t e ik
524 CBE, BT LA 4 B S IR AT OCT El&
AT B REE, HIRAETY OCT KA h £ fh
ELA R [ BELYG 2 P ) 2 A L AN T3 A A 1%
RF 25 SR R B p T RS RS S k5 ) AR
GE (0 MG BB E AR O A H B R L A
IR AT OCT EIME 4 Hri s,

Graglia 542 H T —F0 A g R BUR TS5 OCT
PR f IR 48 30 0 5032209 . Coron S5 BE M E
2R e B xR R S ER B sl FR
AT T WFSEYY . Lin %% Coron B J7 iE 4T
ZIRFTT OCT EIHME, IF i 3% AR5 12 25 B v e
SELRN T %07 B ABE f R AR b ORI
TR LA ARG R R, H L
B E N K £ BOIR BT A OCT B A% I A i 37
Visante OCT 1 SL-OCT [ (0 % 4 & 45 B AT 4%
FIRAT G OCT B e B IF %A &
F. SCHRL73 13 TR RERY I (10 )7 ik 43 B0 rp e £
B 5 A B AZ TR T BN Tk BEpan L R
JE 4 A BRI . Shen %5 3 T fa7 B 1) 5 i B A2
£ RS R 3% T L 3% SCIR AT 25 18 A T IS 2 T 1Y) A
(2, Tian S5 ) AR LAY 7 35 38 3 B a2 e 1 i
AT AR R A T L BT B AR T AL
P f 55 SRR . RZ 8 SO o8 B 5T A ) 2%
T $E B, LaRocca 45 25 & F F & 36 1 8h 25
BRI B o e R 3 AN AT MR
TR 2 ) i e ff BB S 2% D R R 58 30 R TEURS
B4R B L Ry s 2 DL B Pk A B Y )R
JEUT TEBLEERE L i — PR T — R T
HBIETI R AT OCT EHME IR B N A8 B B 2 48
RO [ 242 S R0 U 27 (B3R 15 N AL & 1
LR, %5 B E SRR E AFRIC A IR I PR
PR 43 B T X3 A8 A R LA R At R A 5 S ]
AU FARTR] T AR b i 5 AR A RS ) 412000
SR AR RE 5 9 4 S AR B R 3t R R A Y
B B ) S B IR A5 B it = BRI A P
fifp TR TP e A AU A PR L X3 A 2 4L T
B, SE 100 8 LA B BRI SR, R L A
AR B ORS A E et . Williams 2882 H T3 F
IR AR S 56 43 RS T 7 vk L RE 8 A B4 F
Fo MR IS 2 0E A A e 4 ad AL B R (.
T3 B ARAS AR R B R 2 B L SR JE R R K OT 42
PRI AL S B2 3L . %7 R DB AR e 56 U

BAEAKE- B pR BT I AT AR S 38 3 fiff o 1 ff e
PN PR 2 T AR {7 M L 0 0 1) RT3

R Tk FE R R R Y R AT B R
FH 30 TE 25 45 46 28 A A R 1 S5 8 MG B v A Ry BR
4.3 EIKRBNBK

FH T 56k 3l Bk 12 19 OCT & 4 i N 8L X
OCT, ZAG IR R B 4 . S I (5
T 5 Sk Crh a8 B S 45 0 — AN O B e 27 %
LR IO B A oAb B AR AN L L T e ik
RS A% G5 88 75 1% 45 IS N 75 (Intravenous
Ultrasound, IVUS), OCT H A i#% £ i #. OCT
WA RS RN W e B 53 B . 3 o T 3 0 AU 1Y
M, AR 212 TVUS — R 78 3T 38 3k Ab 72 A B
250CT W& S 22800, ] LU 25 5 W28 3 3
3% S AR Bl K BE B L 1M TVUS A R F B
MIELLSE I, OCT $5e KA LS AE T 40 F o 1
IVUS & 4% . il B2 40t Fb oAb AT ol iifs 2R T 47 8 5
16 T BT SRS o 1) e R 20 Ik i 45 48 15 .

B OCT s Ik i) R G4 LA 1~3 mm/s
T LA 1) 45 4 T L ARG FE R 15 frame/s, —
YOG o A AT £ B Y i A B B KK A 30
mm, S OCT &Rk IR REE LL 15~25 mm/s
7 LA N 1] 43 [l 4, IR B E 29 R 125 frame/
s, AR A 2.5 s, 5B OCT A He, Hi
B OCT i H A 55 19 iR 43 9 38 K 4l 8% 38 TR
FE . TR E 5 R IE SR AN RN A9 3 B
OCT 5 Ik & R 4t .

Mk OCT BURTE R 236 Hh HA 2
(DA AIRITHT . FIW IR 3l bk 5 P8 28 K vk
JT« XA A5 Ak AT 4 K g BB . 38 2k 2T 4 0
14 JE B LA B R T A%, e B3 B 2 e Tt ik 28 A AE (&
PEOWUBEBE A F2 % O SR 1Y IT XI- 5 B
N ARITIE . PR BN S e /NP 5 4 B 2
ORI SN ER=N 3.l e o
JEE BRI AR T TR i Y 5 0 4
(OKWIRET . AT Ak R A K 5 PR A, 0
i ZH R JE R LT AR 0 A RN I R T K, DA W 52
WMNNEHSR N E SRR, W, R E AR
AFEAEN, 7] B OCT FEM IR I7 308 Kk R 3h

N

HER T BB Bt OCT BAR 52 AR # % e K,
W AN B4 T A A 3o B 535 U 5y 10 BE G 2%
P I JLAFRIE S B i BEAR o TR Bl bk oy
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SEREE M A LA B, LightLab 2 &) 4 72 (1) 76
ik OCT #4¢ A4 1 8cF T2 vl LIgk47 2 A 3 iy
ST AT B K & N T2 B Bonnema % A%
S R AL LM % (Blood Vessel Mimics, BVM) #iff
I8 T SCHR B WU SR 0 N R 2B 5 0 A Bl
R, %R A YR A N B SR AR
WM A FEAT NS OCT Mg, RN TH @ 2 4
WS MM ARG BYM 1 BRI 2 34
ST A M 2k 2 R RS O (R L R (e R 2%
JEE I PEAG BVM B R FE, 45 R R W, OCT iy
HARGHLY R EE SR a R m Y
A1, Tanimoto 58 AR F LA FHF 43 #7875 5k
kB 1% 1 2K & 42 (CURAD vessel analysis,
Netherlands) R4k #UE ik OCT K%, %R 4L
FEFRZN T2 H. , a2 B At LightLab A7 1)
ARG B/ B LI ATTIA O B R 09 B R GEAE o
i 18] A (R VA AT EE A2 P BRI T Light-
Lab A MRS . Kenji % A5 T A4
— SRR TLART T IR 1 1 PN % B 1 £ R e B B
PER SAES . R ORI TTAR &I EHZ 04 145 P 56 )5
AR TET AR SR — PP 48 A ) i 9 e B JL AT AR 2
S o R IC AR I B Ay, M AT 5 R
FHERZE B0y, 2428 7728 1 15 9480 3 AR okb (B A5
FANTHBEBIES, Tung % AR ERE KL
(Expectation Maximization, EM) Fl & #| (Graph
Cut, GO A& & 1 J7 242 O AR 3h Ik 19 1L 487 B
BB AR T LA K B T 2200 R 1Y P 52 B[R] T
BB KUY, Serhan % A 42 Y 3 F 1 (E UK B A
Catmull-Rom # 5% 1 2k 1% 4G 59 5 IR 3 1k i, 4
BE PN S B4R U T Kauffmann 25 AR B
A2 )5 VR TN 3 2l % R R AU i ek R Bl Bk 0 N
J T B 5% 35 HBC s s 4 A 0 (B 485 >F A S > i e
Jik AT P A5 2 5 T L AR 4 A A AR A2 S IR
(R0 B A L A S 2R L O SR S I A RE
I (9 5 B, Br 2K ] Thin-Plate Spline (TPS) #1
5 Hh PN R A 5 RE A TR O X N ik P i
SR HEATIEAE %), Serhan Ml Kauffmann #f53#
o B2k & 5 1 (Ray Shooting Method) 3£ # &
TR R AR ) hn 1 S B AR R Rk
ORI SRR IR A5 H Y UG il BE Y A
5 5 T R A A T B R R, — A% T AL BE R B
AN 56 4 2 BRI A A R 19 T I T B 4 R A
SR A AT RE AR A A 1R A AR A AT A A R A4

SBUE 1l 4 RE N AR R AEAE — i W 22 . Ah, F2 3
A ER AR AL K Catmull-Rom £ 4% 38 4% 89 B 8] 7 44
BER S W46 ¥ o A AN 45 il 45 o RS
rh i 2 8 22 I 23 L B A L) BE U ANk FE
SE BEST NH HR] BEAEAE — s [ R, Dy T X
R, VR PR ZH B T — i B T i [R] AH OGP
FRIVR A s 722 48 1) ek TR 2l ik Il 45 RE P 5 R 4 AR
P05 e R T A O 2 R A A R 5 AR
J 2R AR 5 3 Ay 1 L4 Oy s I K AR A AR
RUHEAT IR AL AR AR s A Je AR HROR A A R 4 IS R
() b 300 2% 5 AT A Al o 305 722 4 A5 ) B 2 (R 46
Ughi %3 T A-scan {550 M ik 75k
Jik OCT K& # A 2l 73 %1 07 vk F LA AG 32840
BRI AR A-scans 43 AL E A A
B A-scan AL & T2 HY A-scan PIZE, X E 14
SHEAT 730 A5 30 i 45 RE 58 B S ST AR o7 B, DA
SRR H S b I SR R IR B . RN
BN SCAE N BE DT 8] B — B ] S 6 SR AR
F IV-OCT % 4 5 W & A IF B B 48 98 47 52
RO BT L 5 50 X 2 A B A 2 Ta] ) L oE T
VTN T RC e 2% 1 2% 0y, HOBAT 0. A bk
XA AR, Ughi 883 — 2B 0F58 T %8 W OCT K
G0 =4k A sh Bl Bk B e SR TR ik
FRC88 ] r 4 Y 114 77 12 A g g P45 b 20 0 S 2 Y
AL X A BCHR B 43 0 4 3 S R Y = e L AR
JE AU HE Y 2 B A v = 4R SRR 2 [
14 708 5 L I O — 25 S 2 S B 4R b AR
OCT BHMRZ [/ A sh L, ZIJr ik R T8
RUR T AT A S R AT — 2 A 1 R R
o 3 1L 4 1 = 2 AR TR OR A AT DL AT = 4
i AR B AT AR s L T HL B8 B SR
220 1 A5 PR 7R R Y i A AR Y E AT X B A T
DI 0 AT AT iz W 5697 . Rt
FHFEE K OCT A %545 5 #4 Bl 0 i 87 Bz Y = 4k 452 71
HAMRKE RS, B, CHk[90 W L HR T H
P IBCA A5 T L A5 PN S L A I PN R SR T Y
D5 ¥ AR BT AR B A9 148 3R AR A 6T T BT
JeE ik OCT A% 45 =5 44 Bl 00 i 457 B 1 = 4 B 7
WA A R T, HEEMESAET
HI 92 0 B d OCT 3 %% 1% 3 FF (15
frame/s) 5.0 JIE /4 1z 2l 3 B AH L B0 L 2845 /Y 1]
1R 5 A 38 1 D 5% Cartifact) ; I A0, AR £ 4806
£F LA 1~3 mm/s WY I0L55 2 o] 414 [l 4, 1 75 AH 45
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OCT P14 2 18] () 18] B A XAk, BUAR S OCT
VA 10 A BE AT LAkt B 32 3 Oh 52 114 [ A, {HL Fh
I AR R A5 — RO B R T LA
W32 2 JEL I T ] — 0 JOE & 30 PN il 7 7 5K S5k
AR I R I ACE AR ML 10% . HET. A ¥ HE
FEHKE CT 5 OCT Bt A 504 B0 il 45 B ) = 4
BEARILN AR R W 2 CT EHR A5 3 7 ik
PR 56 5 = 4 &1 )5, 38 2 /35 il g i Dijk-
stra S AR ORI 1) e i B AR A R R 24 B AR L X
OCT 15 21 () il 45 %8 J30 11 328 47 58 7 45 2R B 1) =
YERiAL,

BTk bk OCT 15 2| 1 i i fa] 48 % 5 oef ik
OCT ElM& A shkb #EAE = 4 i A 25 B B, = )
AR ARGE B (E AR 2 — IR AT
4.4 Hit

ANFEHL OCT K48 & R A5 A 7] i
T BRI AH N B9 4b BREE R . Chitchian 45 P4 Al
FIRRE OCT & 14 g 5286 % 4, 48 T Wi 51 B h
DX 3T 405 44 P 5 55 0 900 R A B 1 RRAE 1Y 4 E)
PR A 2 B AR TR B A
NN E . B, AT RLE R BTE OCT EE N
S X4 SR AT AE SCHR[92 ] H 2 19 43 )
P XY JE OB GE b Rz 2 L A W s B
Bz RIS AR Ak iz 4 AR w5 AR A T AR
gt HIV 24 di) i B8 20 23 00 s 0 5

s Y& B O 2% A0 T 2 #r (Polarization-sensi-
tive OCT, PSOCT) & i #i% 15 55 AH T I &% AH 45 &
MINBEADGZ AR 2 58 OCT By g s g X,
CRER LS B Yl AU 5 58 OCT A%, Il
RHE S B . AR BUE WA 20 R R 5
BLREAEAEM AL AT EEE. mTiFE4
Py 20 LU URE 15 3k LR R 1 46 St 3 U 4
P OBUT 5P T 5 4 SN fE R A . N It
PSOCT fEAEW B h B S E N, it stk
RENY PSOCT BUR & 4t fifi FL S AT g 2 M 42 J A= )
LN e R (5 B & PSOCT B 58 1 — > &
Ao XF PSOCT REM& T H it s TRK
HERE ., N, de Boer et al. I PSOCT A= 1
BERIBE e LU ER SRR T 78 K40 TR B VAR
T %9 82 P 7% f72°Y s Hitzenberger et al. J} PSOCT

[ B 00 5 7 X0 WL B S 1) ISR 9 0 5 B L XL
SR LA S S0 R Bl s BH R A R
PSOCT BAZ 457 A I 15 XS PR 3 e J35 X8 X6 PR A 37 4iE
WFE R . 45 T P Rh 4 2028 i ad B o PSOCT
R I 45 5 3 3k 2 UL 6 O 2 R 1 B AR
IS R T R PR 6 7K R fige A o A [ ot R 5 Ev-
erett et al. | PSOCT #F5¥ T % 0> LAY BT 5 4%
AT AL SR WL XU ST T s Yao et al $2I8T
H PSOCT il & A= ¥ B& 244 AR #) Mueller 4H [ &
%555 Liu et al 4087 & BESCHR[ 98] i ik i A%
FGEASREA B B 6 0 I e = 5 40, 4l T O S
BT — Fh 0 PSOCT £ 4, ff H Ak g M &
Stokes [H] & . 45 14 M % (depolarized) & 43 » I 3
FZRGE N T W WU FEA th AN A 21 Stokes
L RAG T XA — 2/ Mueller 25", |
U AT B 8RR AR AT R — A5 O o 0 e P TR
2 AT 20 i R L2

Wi PSOCT & £ R 0 & J& 5 i #4,
PSOCT BG4 # H #5 2. ) an, Sk [ 100 JBF
5T AW PSOCT EIME IR FH i1 26 )5 v B 3h
DA 2 55 Ak A 9 A TR B 5 M B R 5 Sk 101 ]
YT R A M 2 PSOCT A% 05 i 98 kAT 17
B 5 T

PSOCT W& A 5 M A & i LK &
b FEF AR 2 AR K AR 5T 25 8] . AR5 A fT 224 44
T OCT K JE M X — & B4y 3, 47 2480 3 v] 45 3
FEA NP

6 BHL5ER

AN A% 48 14 B2 27 R B0 R W CT FI MR,
OCT Mg AR LM DI, {1 OCT HAH
Je JUARASE 7 FH 210 HR B I R o2 FH v, Bl Je Sk v
) 568 Ik A5 W R B FH b . B A R Sk R
P15 568 ok e PR R FH 1) 50 2292 W7 R B 7 A T T Bt
FL7ERR A 2L 5E A2 Wb B B R R A
o

OCT B% AR B M IF 3 OCT % J& 2 4l 455
OCT F1ZiEe OCT 4§, 75 AR AR W & Ji 1Y [+]
BF, WK 3 OCT EIHE 3 3l 3k B8 9 12 1B 1
AR H 253890, Mt OCT &% 4b 38 F1 43 7 1 A
B 2 RS A 30— B 9 EE B AF 5 . PR
K85 % Wb A U 5 4 Ak AE W bR id 2 OCT R 2
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RIS B R 2 Wi i e . OCT &5 B Mk 7
AbHEEMG Gy 25 5 ih G A Rk T OCT K Ak
PR EEAD RN A, OCT EIME A 3hab 3 UG
REZTFTT MR ARG WA H T I OCT M
Ak OCT &% Ab B 1 AF 58 BUIK &7 22048 T
PRBUR OCT Mg R 5 EUGRAL BEE AR LU R e AT
e A & N e SEA T E A= o]
50 D5 A RS e L A AR L O L I L2
b5 I L B ik L FLAR I 38 A

FE OCT G B W 5 18T, /0N R0 4 I8 i 2
R 28 20 L (14 b By 9 3 R 446 A% RN s I %
(1 OCT BGRB8 7 2% o R 5 DRl O 4 ]
AT R AR IR AT 0N T OCT EH& 53 Bt 1) e e
TSRS W,

e OCT EHUER 5205 1, (42 Ja) Al Ry &) 20 3
S3 M7 A-Scans 15 5 43 BT /& W5 28 2050 B O Bk
P2 OCT B 43 2 1E B R R 551 2 A 3 41 21
B s e e i — 2 TAEM B A% .

fE OCT MG 3% 7 T, J s A 28 7 A0 I e
AR A5 e AR 3h ik B i 2 B OCT EIHR Y 43 #0 #
Ao ARRIHL OCT EIMEH KRN H b5 A [\ i
BRI A A BEE R . AR U, L AR AL
AbER A AR B G AL HE . (1) 38 MR K AR (2)
SRR Z s (3) B R (1) LR RN E
BOUBS AR B 1 fE BRI B AR B A (5) FiE K

S E WK

[1] HUANG D, SWANSON E A, LIN C P, et al..
Optical coherence tomography [J]. Science, 1991,
254 (5035): 1178 -1181.

[2] ZYSK A M, BOPPART S A. Optical Coherence
Tomography[ M]. 2nd edition, Berlin Heidelberg:
Springer series in Optical Sciences, 2007, 87 401-
436.

(3] Z&RK .xB% &, F. L¥EMTEEARLE

e RmEEE W HT] bF HE LR,
2012,20(7) :1469-1474.
WANG ZH B,SHIG H,HE Y, etal.. Application
of optical coherence tomography to distance meas-
urement of optical surface [J]. Opt. Precision
Eng., 2012,20(7) :1469-1474. (in Chinese)

(4] RAF EBR#FH AL, F. EHOLFEMTEN
BB AR K FEAE AR W 4 RUE 1 43 B b i 1

R AR R 5 (6) R IR AL bR 3R 55 W A A 2 A B
W5 IR S HOR RE v L R R AT Y R
A B0 b 38 77 125 5 25 G R R FH 5 K, B 5 Ak $ e AR
OCT BMR A R TT ik 7 OCT B 43 %1 K i
(%5 3 )5 1wl

H i, AS W 0F 5% 0 3 5 R AR W OCT W4
F G0 R AR BN (A [ B 48 48 T e S i oY, B ik Ak
REE W SRR R RGA —EM KR, B
XA [] 4 2 38 7 R 7 A A o S 36 0B 12 L X
OCT B 5 0k 14 1 8 HE 47 20 WL LG B2 ab 211
BFE OCT BUR AR B 5 Ab 334 A e 3 4 e 1)
AR G FE K 2E Sina Farsiu Hy 40 A0 U 841 S5 75
KR8 SC I [H) B 38 7E 55 56 % B 3 Chttp://peo-
ple. duke. edu/~ sf59/software. html) | 2% JF 5E
5 H0 s AR S S g AR 2 — A b B S A O L X
AW TEZ NS5 RG5O 5k v re vt
k.

OCT B2 BHMZR AL BB R (1) = 22 H Fn 2 9=
W2 K R ST R B D B A A 0 A= Al i R
KRRt AR . 56 [ 78 [ A H A S5 5 K TR
OCT j= 2 bl J5 T 45 5 15 LRV UL ML Z T L
PAEIX 7 A RN .

OCT HUZ S G AL BRE R K i g 2 i AR
SR R SR Z B A LR WA BRI 5
N 28 ]

[J]. &% #HE 42, 2012,20(6):1188-1193.
ZHANG Q Q. WU X J,ZHU S W, ¢t al.. Quanti-
tative spectral domain optical coherence tomography
and its application to quantitative analysis of biologi-
cal tissues [J]. Opt. Precision Eng. , 2012,20(6) :
1188-1193. (in Chinese)

[5] DREXLER W G, FUJIMOTO J G. State-of-the-art
retinal optical coherence tomography[J]. Progress
in Retinal and Eye Research, 2008, 27(1) . 45 -88.

[6] MELISSA ]S, GUILLERMO ] T, WANG Y O, et
al.. Progress in Intracoronary optical coherence
tomography [J]. IEEE Journal of Selected Topics
in Quantum Electronics, 2010, 12(4); 706 -714.

[7] SELESNICK I W, BARANIUK R G, KINGSBURY
N C. The dual-tree complex wavelet transform [J].
IEEE Signal Processing Magazines 2005, 22 (6)
123-151.

[8] CHITCHIAN S, FIDDY M, FRIED N. Denoising



4

PINIE 2 - G2 A JE T B 2 PR A5 Ak B R G

1099

(9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

during optical coherence tomography of the prostate
nerves via wavelet shrinkage using dual-tree com-
plex wavelet transform [J]. Journal of Biomedical
Optics, 2009, 14(1): 181 -186.
FOROUZANFAR M. MOGHADDAM H A. A di-
rectional multiscale approach for speckle reduction
in optical coherence tomography images [C]. IEEE
International Conference on Electrical Engineer-
ing, Lahore, Pakistan, 2007 1-6.
AL R A CFA T RN EUS I /N T
EETE)]. g F AR, 2009, 29(8) . 2138-2141.
DENG J X, LIANG Y M. Noise reduction with
wavelet transform in optical coherence tomographic
images [J]. Acta Optica Sinica, 2009, 29(8):
2138 -2141.
Aty FRAE A L Ak, SR OURE /N AR A
AR oA T IZ ARG FEWR LT, & A A5 5
#,2011,29(5),647-672.
SHU P, SUN Y K, TIAN X L. Denoising of opti-

(in Chinese)

cal coherence tomography image using dual-tree
complex wavelet transform and mixed probability
model [J]. Jowrnal of Applied Sciences, 2011,29
(5):647-672. (in Chinese)

JIANZ, YUZ, YU L, etal.. Speckle attenuation
by curvelet shrinkage in optical coherence tomo-
graphy [J]. Optics Letters, 2009, 34(10); 1516 -
1518.

JIAN Z P, YU L F, RAO B, et al.. Three-di-
mensional speckle suppression in optical coherence
tomography based on the curvelet transform[]].
Optics Expresss 2010, 18(2), 1024 -1032.
PERONA P, MALIK ]J. Scale space and edge de-
tection using anisotropic diffusion [ J]. IEEE
Transactions on Pattern Analysis and Machine In-
telligence, 1990, 12(7).: 629 -639.

GILBOA G, SOCHEN N, ZEEVI Y Y. Image en-
hancement and denoising by complex diffusion
processes [J]. IEEE Transactions on Pattern An-
alasis, 2004, 26(8): 1020 -1036.

SALINAS H M, FERNANDEZ D C. Comparison
of PDE-based nonlinear diffusion approaches for
image enhancement and denoising in optical coher-
ence tomography[]]. IEEE Transactions on Med -
ical Imaging, 2007, 26(6); 761-771.
FERNANDEZ D C. SALINAS H M, PULIAFI-

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

[26]

[27]

TO C A.. Automated detection of retinal layer
structures on optical coherence tomography images
[J]. Optics Express, 2005 ,13( 25 ) 200 -216.
GARVIN M K, ABRAMOFF M D, KARDON R,
et al.. Intraretinal layer segmentation of macular
optical coherence tomography images using optimal
3-D graph search [J]. IEEE Transactions on
Medical Imaging, 2008, 10(10): 1495-1505.
GARVIN M K, ABRAMOFF M D, WU X, et
al.. Automated 3-D intraretinal layer segmenta-
tion of macular spectral-domain optical coherence
tomography images [ J]. IEEE Transactions on
Medical Tmaging, 2009, 28(9); 1436 -1447.
PUVANATHASAN P, BIZHEVA K. Interval
type-1I fuzzy anisotropic diffusion algorithm for
speckle noise reduction in optical coherence tomo-
graphy images [J1. Optics Express, 2009, 17(2) ;
733 -746.

SHIH ACC, LIAOH Y M, LU CS. A new it-
erated two-band diffusion equation: theory and its
applications [ ] ].
Processing, 2003, 12(4): 466 -676.

YUE Y, CROITORU M M, BIDANI A, et al..

IEEE Transactions on Image

Nonlinear multiscale wavelet diffusion for speckle
suppression and edge enhancement in ultrasound
images [J]. IEEE Transactions on Medical ITma-
ging, 2006, 25: 297 -311.

RAJPOOT K, RAJPOOT N, NOBLE J A. Dis-
crete wavelet diffusion for image denoising [ J].
LNCS, 2008, 5099:20-28.

MAYER M A, BORSDORF A, WAGNER M, et
al.. Wavelet denoising of multiframe optical co-
herence tomography data [J]. Biomed. Opt. Ex-
press, 2012, 3(3), 572-589.

LIU X, KANG J U. Compressive SD-OCT: the
application of compressed sensing in spectral do-
main optical coherence tomography [J]. Opt. Ex-
press, 2010, 18(21) . 22010-22019.

LEBED E, MACKENZIE P J, SARUNIC M V,
et al. . Rapid volumetric OCT image acquisition u-
sing compressive sampling [ ] ].
2010, 18(20): 21003 -21012.
YOUNG M, LEBED E. JIAN Y. et al..

Opt.

Express.

Real-
time high-speed volumetric imaging using compres-

sive sampling optical coherence tomography[]].



1100

T TR

522 %

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

Biomed. Opt. Express, 2011, 2(9); 2690-2697.
FANG L Y, LI ST, NIE Q, et al.. Sparsity
based denoising of spectral domain optical coher-
ence tomography images[]J]. Biomed. Opt. Ex-
press, 2012, 3(5): 929-942.

skw, FaEA,w k., NS PBORESSS
HOLEMT R ERREERLT]. T HhRXFFR. T
F M, 2013,43C3F 1)) : 340-344,

ZHANG T, SUN Y K, TIAN X L. Optical coher-
ence tomography image denoising method by mer-
ging dyadic wavelet and anisotropic diffusion filter
Ll
and Technology Editions 2013, 43(Sup.):340-
344. (in Chinese)

SUN Y K., LEI M. Method for optical coherence

Journal of Jilin University: Engineering

tomography image classification using local fea-
tures and Earth Mover's Distance [J]. Journal of
Biomedical Optics, 2009,14(5),054037.

DAS A, SIVAK M V, CHAK A, ¢t al.. Role of
high resolution endoscopic imaging using optical
coherence tomography in patients with Barrett’s e-
sophagus [J]. Gastrointestinal Endoscopy. 2000,
51(4):AB93.

TEARNEY G J, BREZINSKI M E, SOUTHERN
J F. etal.. Optical biopsy in human gastrointesti-
nal tissue using optical coherence tomography []].
Am. ]. 1997, 92 (10). 1800-
1804.

GOSSAGE K W, TKACZYK T S, RODRIGUEZ

Gastroenterol.

JJ, et al.. Texture analysis of optical coherence
tomography images: feasibility for tissue classifica-
tion [J]. Journal of Biomedical Optics » 2003, 8
(3): 570-575.

QI X, SIOVAK M V, ISENBERG G, et al..
Computer-aided diagnosis of dysplasia in Barrett’s
esophagus using endoscopic optical coherence
tomography [J]. J. Biomed. Opt., 2006,11(4):
044010.

QI X, ROWLAND D Y, SIVAK M V, et al..
Computer-aided diagnosis of dysplasia in Barrett’s
esophagus using multiple endoscopic OCT images
[J]. Proc. of SPIE, 2006,6079:607901.

QI X, PAN Y S, HU Z L, et al.. Automated
quantification of colonic crypt morphology using

integrated microscopy and optical coherence tomo-

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

graphy [J]. Jowrnal of Biomedical Optics, 2008,
13(5):054055.
LINGLEY-PAPADOPOULOS C A, LOEW M H,
MANYAK M J, et al.. Computer recognition of
cancer in the urinary bladder using optical coher-
ence tomography and texture analysis [J]. Journal
of Biomedical Optics, 2008,13(2);024003.
JORGENSEN T M, TYCHO A, MOGENSEN
M, et al.. Machine-learning classification of non-
melanoma skin cancers from image features ob-
tained by optical coherence tomography[J]. Skin
Research & Technology. 2008,14(3) ;364 -369.
FLORIAN B H, NICHOLAS S. Near real-time
classification of optical coherence tomography data
using principal components fed linear discriminant
analysis [J 1. Jowrnal of Biomedical Optics,
2008, 13(3):034002.
GIOVANNI J U, KRISTIN S, TOM A, et al..
Automatic characterization of neointimal tissue by
intravascular optical coherence tomography [ ] ].
Journal of Biomedical Optics» 2014, 19 (2).
021104.

ZYSK A M, BOPPART S A. Computational
methods for analysis of human breast tumor tissue
in optical coherence tomography images [J]. Jour-
nal of Biomedical Optics, 2006,11(5) :054015.
POPESCU D P,SOWA M G,HEWKO M D. As-
sessment of early demineralization in teeth using
the signal attenuation in optical coherence tomo-
graphy images [J]. Journal of Biomedical Op-
tics, 2008, 13(5):054053.

SUN Y K., XUE C K. Automated diagnosing of
nevus flammeus using OCT raw signal [C]. Tian-
jins P. R. China, Proceedings of 2010 Interna-
tional Conference on Computer and Information
Applications 2010 543 -546.

SULLIVAN A C,HUNT J P, OLDENBURG A
L. Fractal analysis for classification of breast car-
cinoma in optical coherence tomography [J1. Jour-
nal of Biomedical Optics, 2011, 16(6):066010.
WANG S, LIU C H, ZAKHAROV V P, et al..
Three-dimensional computational analysis of opti-
cal coherence tomography images for the detection
of soft tissue sarcomas [J]. Journal of Biomedic-

al Optics, 2014, 19(2):021102.



PINIE 2 - G2 A JE T B 2 PR A5 Ak B R G

1101

[47]

(48]

[49]

[50]

[51]

[52]

[54]

[55]

KOOZEKANANI D, BOYER K, ROBERTS C.
Retinal thickness measurements from optical co-
herence tomography using a Markov boundary
model [J].
ging. 2001, 20(9): 900 -916.

MUJAT M, CHAN R C, CENSE B, et al.. Reti-

IEEE Transactions on Medical Ima-

nal nerve fiber layer thickness map determined
from optical coherence tomography images [ ] ].
Opt. Express, 2005,13(23); 9480 -9491.
ISHIKAWA H, STEIN D M, WOLLSTEIN G,
et al.. Macular segmentation with optical coher-
ence tomography, investigative ophthalmol [ ] ].
Visual Scie. , 2005, 46: 2012-2017.

BARONI M, FORTUNATO P, TORRE A L.
Towards quantitative analysis of retinal features in
optical coherence tomography[J]. Medical Engi-
neering and Physics, 2007, 29(4) ;432 -441,
BARONI M, DICIOTTI S, EVANGELISTT A, et
al.. Texture classification of retinal layers in opti-
cal coherence tomography [CJ. Jam J, Kramar
P, Zupanic A (Eds): Medicon 2007, IFMBE
Proceedings 16, 2007: 847 -850.

LU Z Q, LTAO Q M, YANG F. A variational ap-
proach to automatic segmentation of RNFL on
OCT data sets of the retina[ C]. IEEE Interna-
tional Conference on Image Processing, ICIP,
Cairos Egypts 2009; 3345-3348.

CHIU S J, LI X T, NICHOLAS P, etal.. Auto-
matic segmentation of seven retinal layers in
SDOCT images congruent with expert manual seg-
mentation [ J ]. Opt. Express, 2010, 18 (18);:
19413 -19428.

YANG Q, REISMAN C A, WANG Z G, et al..
Automated layer segmentation of macular OCT im-
ages using dual-scale gradient information []J].
Optics Express. 2010, 18(20): 21293 -21307.
GHORBEL I, ROSSANT F, BLOCH 1, et al..
Automated segmentation of macular layers in OCT
images and quantitative evaluation of performances
[J]. Pattern Recognition, 2011, 44 (8): 1590-
1603.

ZAWADZKI R J,FVLLER A R,CHOI S, et al..
Segmentation of three-dimensional retinal image

data [J]. IEEE Transactions on Visualization and
Computer Graphics, 2007, 13( 6):1719-1726.

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

(64 ]

ZAWADZKI R J, FULLER AR, WILEY D F, et
al.. Adaptation of a support vector machine algo-
rithm for segmentation and visualization of retinal
structures in volumetric optical coherence tomo-
graphy data sets [J]. Journal of Biomedical Op-
tics, 2007,12(4):041206.

FABRITIUS T, MAKITA S, MIURA M, et al..
Automated segmentation of the macula by optical
coherence tomography[J]. Optics Express, 2009,
17(18) :15659.

DATTA R, ADITYA S, TIBREWALA D N. Ad-
vancement in OCT and image-processing tech-
niques for automated ophthalmic diagnosis [ C].
Proceedings of the 2010 IEEE Students’ Tech-
nology Symposium. Kharagpurs Indias 2010
26 -33.

KAJIC V, POVAZAY B, HERMANN B, et al..
Robust segmentation of intraretinal layers in the
normal human fovea using a novel statistical model
based on texture and shape analysis[J]. Optics
Express, 2010,18(14) :14644 -14653.

SUN Y K, ZHANG T. A 3D segmentation meth-
od for retinal optical coherence tomography volume
data [OL]. (2013-08-06) http://arxiv. org/abs/
1204. 6385.
BEAINEE KR F. G T 2P AR A
BAE 3 4 RIl)]. PR A S AE FH/, 2013,18
(3): 330-335.

FAN L J, SUN Y K,ZHANG T, et al.. Three
dimensional segmentation to detect retinal bounda-
ry surfaces from OCT volume data [J]. Journal
of Tmage and Graphics, 2013,18(3): 330-335.
(in Chinese)

LIK, WU X, CHEN D Z, etal.. Optimal surface
segmentation in volumetric images— A graph-theo-
IEEE Trans. Pattern Anal.
Machine Intell. , 2006, 28(1). 119 -134.

CHEN X J, NIEMEUJJER M, ZHANG L, et al..

retic approach[]J].

Three-dimensional segmentation of fluid-associated
probability con-
strained graph-search- graph- cut [J]. IEEE
Tran. on Medical Imaging, 2012, 31(8): 1521 -
1531.

WILKINS G R, HOUHTON O M, OLDENBURG

abnormalities in retinal OCT:

A L. Automated segmentation of intraretinal cystoid



1102

T TR

522 %

[65]

[66]

[67]

[68]

[69]

L70]

[71]

[72]

(73]

fluid in optical coherence tomography [ J]. IEEE
Transactions on Biomedical Engineering, 2012, 59
(4): 1109 -1114.

CHIU SJ, TOTH C A, RICKMAN C B, et al..
Automatic segmentation of closed-contour features
in ophthalmic images using graph theory and dy-
namic programming [ J]. Biomedical Optics Ex-
press, 2012, 3(5). 1127 -1140.

MATHEW P T, DAVID S, THOMAS N. Endo-
thelial cell loss and central corneal thickness in pa-
tients with and without diabetes after manual small
incision cataract surgery [J]. Cornea, 2011, 30
(4):424 -428.

WANG N, WANG B, ZHAI G, etal.. A method
of measuring anterior chamber volume using the
anterior segment optical coherence tomographer
and specialized software[J]. Am ] Ophthalmol,
2007, 143(5):879-881.

DORAIRAJ S, LIEBMANN ] M, RITCH R.
Quantitative evaluation of anterior segment param-
eters in the era of imaging [J]. Trans Am Oph-
thalmol Soc, 2007, 105:99-110.

GRAGLIA F. MARI J L. BAIKOFF G, et al..
Cornea contour extraction from OCT radial images
[CJ. 29th Annual International Conference of the
IEEE Engineering in Medicine and Biology Soci-
ety Lyon, Frence, Fuersiner L, 2007:5612-5615.
CORON A, SILVERMAN R H, SAIED A, et
al.. Automatic segmentation of the anterior cham-
ber in in-vivo high-frequency ultrasound images of
the eye [C]. TEEE Proceedings of Ultrasonics
Symposium. New York. 20071266 -1269.
LINLF, JUY. Automatic extraction of the ante-
rior chamber contour in OCT images[ C]. Pro-
ceedings of the Second International Symposium
on Information Science and Engineering, Shang-
hai, P.R. China, 2009:423-426.

LEUNG C K, LI H T, WEINREB R N, et al..
Anterior chamber angle measurement with anterior
segment Optical Coherence Tomography (OCT)

A comparison between Slit Lamp OCT and Visante
OCTL[J]. Investigative Ophthalmology & Visual
Science, 2008, 49(8):3469-3474.

EICHEL J A, MISHRA A K, CLAUSI D A, et

al.. A novel algorithm for extraction of the layers

[74]

[75]

[76]

[77]

78]

[79]

[80]

[81]

[82]

of the cornea [C]. Proceedings of the 2009 Cana-
dian Conference on Computer and Robot Vision,
Kelowna, BC, Canada, 2009: 313 -320.
SHEN M X, CUI L L, LI M, et al.. Extended
scan depth optical coherence tomography for evalu-
ating ocular surface shape [J1. Journal of Bio-
medical Optics, 2011, 16(5), 056007.

TIAN J, MARZILIANO P, BASKARAN M, et
al.. Automatic anterior chamber angle assessment
for HDOCT images [J]. IEEE Trans. Biomed.
Eng. . 2011, 58(11): 3242-3249.

LAROCCA F, CHIU S J, MCNABB R P, et al..
Robust automatic segmentation of corneal layer
boundaries in SDOCT images using graph theory
and dynamic programming [ J]. Biomed. Opt.
Express, 2011, 2(6) . 1524 -1538.

A7, FhE A m b k. IRAT YOG 2 A T 2T R
o R R B SR B R A SR, 2012,
30(6):619-623.

SHU P, SUN Y K, TIAN X L. Automatic meas-
urement of central cornea thickness of eye anterior
segment optical coherence tomography image [J].
Jowrnal of Applied Sciences, 2012,30(6): 619-
623.
SHU P, SUN Y K. Automated extraction of the

(in Chinese)

inner contour of the anterior chamber using optical
coherence tomography images [J]. Journal of In-
novative Optical Health Sciences, 2012, 5(4):
1250030.

WILLIAMS D, ZHENG Y L, BAO F J, et al..
Automatic segmentation of anterior segment opti-
cal coherence tomography images [J]. Journal of
Biomedical Optics , 2013,18(5), 056003.

KUME T, AKASAKA T, KAWAMOTO T, et
al.. Assessment of coronary intima-media thick-
ness by optical coherence tomography: Comparison
with intravascular ultrasound [ J]. Circulation
Journal, 2005, 69(8): 903-907.

BONNEMA G T, CARDINAL K O, MCNALLY
J B, et al.. Assessment of blood vessel mimics
with optical coherence tomography[J]. J. Bi-
omed. Opt, 2007, 12(2). 024018.

TANIMOTO S. RODRIGUEZ-GRANILLO G, BA-
RLIS P, et al.. A novel approach for quantitative a-

nalysis of intracoronary optical coherence tomography:



5 4 3

PINIE 2 - G2 A JE T B 2 PR A5 Ak B R G

1103

(83 ]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

High inter-observer agreement with computerassisted
contour detection| J]. Catheter Cardiovasc. Interu ,
2008, 72(2): 228-235.

KENJI S, CHARL B, FRITS P, et al.. Fully au-
tomatic three-dimensional quantitative analysis of
coherence  tomography:

intracoronary optical

method and validation [ J]. Catheterization and
Cardiovascular Interventions, 2009, 74(7) :1058 -
1065.

TUNG K P, SHIW Z, SILVA R D, etal.. Au-
tomatical vessel wall detection in intravascular cor-
onary OCT[C]. IEEE International Symposium
on Biomedical Imaging: From Nano to Macros
Chicago, 1L, United states, 2011:610- 613.
SERHAN G, GOZDE G 1, STEPHANE C , et
al.. A new 3-D automated computational method
to evaluate in stent neointimal hyperplasia in in-vi-
vo intravascular optical coherence tomography
pullbacks [J].
ence, 2009, 12(2).776-785.

KAUFFMANN C, MOTREFF P, SARRY L. In

Lecture Notes in Computer Sci-

vivo supervised analysis of stent reendothelializa-
tion from optical coherence tomography [ ] ].
IEEE Transactions on Medical Imaging, 2010,
29(3):807 -818.

AR, e L, RIE. EK OCT E% A sl
i A BE AR ER(T]. b M T42.2013,21(9)
185-191.

SHU P, SUN Y K, SONG X T. Automatic detec-
ting the inner contour of a vessel wall from intra-
coronary optical coherence tomography imagel[ J].
Opt. Precision Eng. , 2013,21(9): 185-191. (in
Chinese)

UGHI G J , ADRIAENSSENS T, ONSEA K, et
al.. Automatic segmentation of in-vivo intra-coro-
nary optical coherence tomography images to as-
sess stent strut apposition and coverage [J]. Int J
Cardiovase Imaging» 2012, 28(2): 229 -241.
UGHI G J, ADRIAENSSENS T, LARSSON M,
et al. . Automatic three-dimensional registration of
intravascular optical coherence tomography images
[J]. Journal of Biomedical Optics, 2012, 17(2):
026005.

SIHAN K, BOTHA C, WINTER S, et al.. A

novel approach to quantitative analysis of intravas-

[91]

(92]

(93]

[94]

[96]

[97]

[98]

cular optical coherence tomography imaging [ ] ].
Computers in Cardiology, 2008, 35:1089 -1092.
ELLWEIN L M, OTAKE H, GUNDERT T J, et
al.. Optical coherence tomography for patient-spe-
cific 3D artery reconstruction and evaluation of wall
shear stress in a left circumflex coronary artery
[J]. Cardiovascular Engineering and Technolo-
gy, 2011, 2(3):212-227. DOI. 10. 1007/s13239-
011-0047-5.
CHITCHIAN S, WELDON T, FRIED N. Seg-
mentation of optical coherence tomography images
for differentiation of the cavernous nerves from the
prostate gland[J]. J. Biomed. Opt., 2009, 14
(4), 0440331.
CHITCHIAN S, VINCENT K L, VARGAS G.
Automated segmentation algorithm for detection of
changes in vaginal epithelial morphology using op-
tical coherence tomography[J]. Jouwrnal of Bio-
medical Optics, 2012, 17(11):116004.
DEBOER ] F, SRINIWAS S, MALEKAFZALI
A, et al.. Imaging thermally damaged tissue by
polarization sensitive optical coherence tomography
[J]. Optics Express.1998, 3(6):212-218.
HITZENBERGER C K, GOTZINGER E,
STICKER M. etal.. Measurement and imaging of
birefringence and optic axis orientation by phase
resolved polarization sensitive optical coherence
tomography [ J]. Optics Express, 2001, 9(13):
780 -790.
A 8 A, TR R R R IR SO0 A A TR T
AR AR AR B R RAELT] RSk,
2011,38(12):1204002.
YANG L F, ZENG N, CHEN D SH. Character-
ization of dehydration and protelysis process of
chicken muscle using polarization-sensitive optical
coherence tomography [ J]. Chinese Journal of
Lasers, 2011,38(12):1204002. (in Chinese)
EVERETT M J, SCHOENENBERGER K, COL-
STON JR BW, et al.. Birefringence characteriza-
tion of biological tissue by use of optical coherence
tomography [ J]. Optics Letters, 1998, 23 (3):
228 -230.
YAO G, WANG L V. Two-dimensional depth-re-
solved Mueller matrix characterization of biological

tissue by optical coherence tomography[J]. Optics



1104

T TR

522 %

[99]

Letters, 1999, 24(8). 537 -539.

LIU X, TSENG S C, TRIPATHI R, et al..
White light interferometric detection of unpolarized
light for complete stokesmetric optical coherence
tomography [ J]. Optics Communications, 2011,
284 . 3497 -3503.

[100] LEM H, DARLING C L, FRIED D. Automated

analysis of lesion depth and integrated reflectivity
EEE I

FEEZE (1965 —), H . miF & A, 1l

&0 B , 1985 4F TR F K5 415 %

L7, 1991 4FFILPG K2 (M B K
2O AR 240, 1999 4E T b B 2
LR K2R 07, 2001 4 T1F
R WA F B RIEAES,
2013 4F 9 H B 58 K 2= M vi 6] 5 &
WOERRFITENR TR
BB =058 % R 2 NSO T 20
G b 38 7T WAL B A LB Bl 4 s /B
Aab BHEFR 3 5 0 S, DRIV B AR Y

E-mail: syk@ mail. tsinghua. edu. cn

[101]

in PS-OCT scans of tooth demineralization[ ] ].
Lasers in Surgery and Medicines 2010, 42 62 -
68.

ISLAM M S, OLIVEIRA M C, WANG Y, et
al.. Extracting structural features of rat sciatic
nerve using polarization-sensitive spectral domain

optical coherence tomography [J]. Jowrnal of

Biomedical Optics, 2012, 17(5): 056012.

(RRIERE REWW FEEH)



