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Abstract

Gastric cancer poses a serious threat to human life and health, ranking as the third leading
cause of cancer-related deaths and the fifth leading new case. Research has shown that early
detection and treatment are crucial for reducing the incidence of gastric cancer and improving
patient survival rates. Among them, gastric intestinal metaplasia is an intermediate step in the
correa sequence of gastric cancer development and is considered an important precursor lesion.
Previously, the diagnosis of gastric intestinal metaplasia mainly relied on observing tissue
structures after staining, lacking microscopic data at the cellular level. With the rapid development
of digital imaging technology in the past decade, researchers have applied confocal microscopy
technology to clinical diagnosis, developing confocal laser endomicroscopy, which can reflect the
severity of the condition at the microscopic level. As a new diagnostic tool, confocal laser
endomicroscopy can more meticulously analyze illnesses and make more accurate assessments.

In gastric intestinal metaplasia diagnosis, confocal laser endomicroscopy (CLE) has a long
clinical diagnosis time and contains richer information within the same area, which poses
challenges for clinical diagnosis by doctors. At the same time, limited by imaging technology, the
detected areas cannot be directly obtained only through CLE. To address these issues, this paper
introduces artificial intelligence technology into clinical diagnosis and treatment in CLE,
proposing a goblet cell segmentation method based on improved U-net, a CLE diagnosis area
recognition method, and developing a clinical data management system. The main research
contents are as follows:

(1) To address the challenge of goblet cell segmentation in confocal laser endomicroscopy, a
goblet cell segmentation method based on an improved U-net is proposed. The method integrates
feature extraction into the homo-layer connections of the U-net model and utilizes the obtained
feature maps to guide model upsampling. Finally, the method calculates probability maps based
on the model's output and generates the final segmentation results. Experimental results
demonstrate that the improved U-net can further filter shallow feature regions, guide deep network
features, and effectively improve the accuracy of goblet cell segmentation.

(2) To address the issue of the diagnosis area identification during confocal laser
endomicroscopy (CLE), a method combining endoscopic video with CLE for area identification
is proposed. To extract area features during CLE, an area identification model based on hourglass
convolution and temporal features is introduced. The hourglass convolution is utilized to extract
key features from single frames, offset modules and attention mechanisms are utilized to extract

temporal features, and predict the detected areas through a fully connected neural network.



Experimental results demonstrate that the proposed method effectively extracts key features and
accurately identifies the diagnosis area.

(3) To address the issue of management difficulties of confocal laser microscopy data, a
clinical data management platform for confocal laser endomicroscopy was developed. By adopting
a front-end and back-end separation development mode, we have accomplished the management
of clinical videos and images, as well as online the goblet cell segmentation method.

Keywords: Gastric Intestinal Metaplasia; Confocal Laser Endomicroscopy; Part Recognition;

Semantic Segmentation; Attention Mechanism.
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P U-net F28, FEBEIEAE F, B2 1A SC SRR 45 R LLIE B 51 NAR B BEVE = I HL]
U-net #5281 & B DA S AR



=5 ATENG T IER B I I ERBO6E A B2 Wi An s U E iR, IR
T 45 G N BB AL B L SR AR IHO6 B AN BRI AL R 5. BRI, AR RIS 4
TAESCREROC RN B A AR I AGE S B AT 0 RPISER, IFIRAE iR iR AT

SHPUE: AF RS RS S HE DUV A R 3, A4 o T R 3 SR AR O B B R
IR E ARG, 2 ARG T E ALK& R PR RS BT 5, RERE T
IRG T8 SCo3 EIRE A

B AR EEI AR MR AL I P TR AT R



FoE ETH0GH U-net HEBRER AL ERAFHIRMAE
BYREIG®
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PR G0 B 73 AT A D AL BT I B R AR, EIRIR 2. A6 7 BLEOR G i & A
AEESHNE. B P AIRA NI A, REA RCAIWT B Fil i bR A ™ B,
B iim iR . mR B, ARG 0 An KGR B E m B2 W i A, =23 T
[T RVE. v, SERAEROC R AN B EER R B, A e, AT
WS BRI 3% T, WG EE DN AE. vk, AREGEH 1T B0 U-net FIFLEREEHOL R
TN BRI TS SO F105ik  B iz iR B EE AR 2 W, WE BRI AR &
MR FRIRIZ R IER

BT Bt U-net #3858 FE B0 8 350 P9 B2 A0 R 40 I 38 SC 0 #1775 (Goblet Cell
Segmentation Method from Confocal Laser Endomicroscopy with an improved U-Net, GCSCLE)
WHCGBUE N ETFAE SR, I TR SRR AL i 4E LR &R, IR AL
R)E ). R ESRFEA IR Z AR AE TN R0 45 R o Dy 1 AR Y O v 38 € 2 AR Ik DA K
AR K/AMEE, GCSCLE Budk VR RVER UALHIPY, $2 R SRR R LR Ui R .
KT, GCSCLE R R RFAE I8 1T 48 38 B AL SR USRS U SR BE R AL, A FH S
BIHVRFAL 51 5 LoRFERVE X 4, R SV E BIME R R AL . SREGE], LRl
MRBRREEE, B BOERB XK. KNI FBRRE,  3E M A 2 X 75 45
IR M DX I AR X sk . B A5 SRR B, AR 3L IR AR TO 8 i A B AR IR 4 i X

7 EUE S PR IEGE N TARE, ImPR T Aea Ui B A2 W, I i BRI A 1) AR
UiEiE!

22HESE

MR AE A BBHIRENN T 62 22 E 1) 334 5k IL R AEROE B A 8l R K14
DL RN G E SR E. 32 ANEM, 30 Ao, Ha, MR EAS 12 45230 E 1 80
sRIGIR G, NGBS 254 5k, XL REA W EEAREER LA, (HiXeEE 6



[ I AT HAR O . 2208 F I N BERHER T AR L RO RN B, SRICE #A A &6
AL R G . i B i & B R P R NMB RS R, IR R i J8 AR IR 4 i [X 45k
BRIAT T LARE. B 2-1 Bop FARIRGIIbRE R B Renlih, WREE (BE 43S, 4
MR LR IX IR TEH A0 X0 A 2060 & FER R i B e b, (HR AR

& 2-1 LR AEROC BN BIRIERCR B
SER B0 B B 0 B AR d o BB AR FE AR SCRE FE 58 il i 22 s BRI
HFEbRE, REER, &ARIREERG. WITTAERLBRFEER 10 ZREAENZ S,
NI EFRE RS, bR R A IR labelme #EATHRIE . IR EUGILHET T =50 500
it RS —RHIbR T, K EMR = AN R BRI EEAT B i ol AR
B R EAES X, ME, BRI R REHE L, LR =5 IR T X
%, SEEPNEG S ERET, ARG BRRAE A T BAR YA LT = A
(1) BUERHIE: et Gt a BRGNS AR IR K (i X 35K
(2)  R/NRHE: BT IEWAME, MRARAAEEEK.
(3)  PUEBE EERFAE: 4 1 DX S5k o) [ A AR T AR B G XA S, RS A DX 3T DA HERS:
PR 4 o 2 1 3 B8R AR B X B
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St U-net (1938 R A HOE AN SEARIRAN I TE S S5 R4 SR RO B A
ol R BB, S IR EMR AP MR R X 4k, 5, JrikiE i R EROL BN Bk
W, SREUmR R . b, EBURRISRBCAT R B AR F a3 9Ha DL sk il . Fok, AR
BTt U-net M3LERARBOE LGN BEMIRA IR S S IR, SREUm A BRI A R
MR E SIS, NS . BJE, WA &R, e+
FRIBRIR 200 Mt X 42k o

2.3.1 BT U-net B9 REFNE B AR R MEAIEX S BIHRE

: At o
BB — —
L

A 1 2|
L El| E2 D, |D;
B2

nZ
L Att,
—* 1) 2]
Wrezs B ——— ﬁ% D;l O;
h Att,
W S ﬁ% " | PP

D
E

2

: 18R L W: B +EA—M + BoGFRt — ORI

W: SR+ BB LA+ ERY —> ¢ DRR
&l 2-2 P 45 HE Y IR
Pt B 2 A RN 18] 2-2 Fros, S R BmILE, FEEE 5155 DR Z
. MZERIHIANZ512 x 512 x SR =IEIERBEE . EmEprB, FR 3 2R E M
BAE N BB BT R AL SR B, IR I8 N SRR BN AL RN, BASRAS R IR R AL
R i B ) e A G 20 P SR URFAIE 1 5 SR U SRR AR AL P 9 )5 15 21 A9 IR 2 R 2% P AL
BEAT ARG I X IR - R R E T 7051 2 W I A R SR R = AR LR B 2, 5



SRR PR RJa, BALEE DN EIRZE S 0 SRR ECR BRI JE 512 x 512 x 2R
I

2 2 O RS BRI 3x3 BRI . B4 T R HLEL & A 3x3
ERZMER S MR REUZE . W 22 Frox, JFEIREEREZ T — BRI 3%3,
MNEIER 3, FEEA 2 WERE, BN RS ARSI B
RN 33 BRSNS $. GCSCLE A relu fE AT s,  LUME THE &
LR . U — N T ORI S BURHESR BUS , 8 R T SRR RHE B4 N SR 1 —
G, IERGEANEIRHEE NN — NRFER . I SRR G R R ERAE, SR
GIRERE, BEABRYIZRE 7)o

TEMERGEN By, & — B N N B — 2 _ERAEAS 3 (05 AIE B RMG 3R B R Ak i HUASE
Pk R IE ] AN KN 3x3 BRI ER SH0E RS, SEEEMRRE. 2
JEREVE N R &, NT— B a, RIS ERS B RHE ) & — M
WIE N 32, HHGEIE N 2, BRI KANN 3X3 BRI, )5 FE AR R R SR
fEF) . RFE M EEE sigmod BREHEAT 732K IG, 13 BIR A MR DX ML 1, LA
5T AR [X 450

2.3.2 B EHEE S IEIR BUEER

FAT, 8 B AR XK/ (8O £ B T SR ERUZ . EM AR B A7
fEE - EHH. BRERNBHAET, JEBEBREUNT, B e KU, AR
NEZ NG B2, JEGERBORN, Prag REXEBOR,  JUR 0GR 45 7 TR W
2% R BN B R E MRS T S HRN SR £ B RGN B, B R bR AR
WAL, AIRREFOCL NG T 2IHE KM RN . R, 208, QR X
ot 2 BRI R A C R P . ARECT MORGE N, 128 XIRAE TR R B B & X )
BEAL, SRR, H o 1 XA 2 RN A R T X sk, 3% X AR K R
&ML R HER A . DYk, GCSCLE Bt 1 I iR 145/, IR gl N [F 2 4%
JZ, FHORARIR B & ) b RS A

Kl 2-3 JEoR TR B EERFE SR UL W PER S50 . N J2 oK B 9w )= IS0, FHKfid
WERIZHD,; . ZHE K BMHNBIRFE, G EZMBEREE, flngie., 508, &



RARIESE . R, AR ECRR LR AL SR UL B 73 1) 368 3o v 58 b 1 5 58 Ay P R MR AR 3R
KPAT B R LRI . BEJa, @ —MBeE R, TSRS R E I . A,
A M I R R TR EEAT i AT B8 B i B KRR . BRI A 2-1 FroR.

Apo = Att(E) = (9w (0w (WyE; + by)) + @n (0w (WHE; + bp))) (2-1D

Horb, Wy B8 R ERURFAESR I, BARBRAE R X 7THIGREAE . 0, Moy R XTHRFAE ]
BT A ACERATE . ou Moy & F T 1R IR AMERF AR 305 2. by 1D, AR IR AZ H
W, 7 5 B BRI ZRPE B CRFAE SR, BARER 7 X 1B RRIRE . Apo 2t VRS AE I o

D

A
= / Expand(Conv(1x1)) "“

[
-

P - misEEsbs () - RbEERANH (4 ] BRE
Cwmm () A
2-3 BRB IR R B B
N RS HbRE B85S, GCSCLE AN LS, T R B A RFAE D,
51 FHRFIEEI AL, . GCSCLE B 2 X i Hi R AIE 7] B Ay BEAT P IR R4, 8 B0 s o3 —
WRIR B A, . KI5, BEMEERIINHIN A, BT RPERFAESR I, FFH ) 2l
ORI R UG RN Wi o Bl S, @It SLH], R A3 S A S AL B S T D
B S EIRE . BT, WAF B RHIE BB AT G M A ARG om A EoRAE . AP IR N
A3 2-2 PR
Ay’ = Attyo(Ayo, D;) = ((ppo (090 (WnApo + bpo) ) + U(WdDi)> (2-2)
Hrb, Wyt BARIZYERESZE, H THRAER . BACR SR R/N AT x 1R #
&, FHEEBOV M AN EIE R . U T IR AFE B ZerE EoREE . Wy, F] T4 S Re fiE

Ble @por G0 by S BIFRIZIA—1L . WIH BB RS .
Tt v RS 3 LI B WU L T R 0 U . O T 30— 19 300 €5 b



AL RN, GCSCLE A, Ll Brm A — AT, it ik L 51 FHFE
KA, - Bl 2-3 R, BAE S0 RHERIA,, BTG . BEfS, S SoRAE S AL S 1
Ap Rl Er o BESRARHRAE R 4t 7 b R IB TG I B 3 1, RE Y RBR S KN
HOR P ER B THRHE 4R I Z RS B . 5 LRTR, BEMEEE VLG WA
23, A3 2-4 Pior:

As = t(s(ws (05(Apo’ +by) ) (2-3)
Aoue = 8 (@po (0 (Wppo + bpo) ), A; ) (2-4)

Horr, A2 51 FHRHEE, by My, WA & . o/t T 3R AE LM RHE BTG R 2. we e
%?%m%ﬁ%ﬂﬁnxrﬁﬂﬁﬁo@ﬁwmﬁﬁﬁﬁﬁ@ﬁ PR R HE G R .
P RAESE, SRR x TSR R AR IEEE R 2 1, 2R EIE
BINETT SR EIE R KBS SAGBTEREM A o A gy AR IH TR L 52
o SARIAAEIEENLH]

2.3.3 ik R ¥

ALY ZRR Y BI95R BRBON 2 73251 Dice #5125, Dice 515K 1 BE 52 R 70 FIE 55 4
SRR, R RN AT AT R T R . AESRATHIAESS T, TR (MRIRGEE X 3D A
o CAEMCRGN XD BRP 745 R E . R H B2 08 1 i IRAE I 2Rl
REAT, 48 BENS RIS STE AR 20 B AN AR MR A i DX dsk, - AT 36E 4 b 2R3 A T~ 44 1 -3 3
PRI AR i 25— SR A i i

X R A AL AL BN O BAR BRI, BERS IO TN 45 2R 5 i A5 I 2 Tl A 22 5
X 22 BEA W 0 4% ST B 2t 2 30 B[R] S0 22 8] PR320 FERVRS AL, DA T 2 32 o) 2% ) R
WKLo FESERR LT A, SR 45 2K pR B i T T BB SR TR R PR R, AR BN I EL
Yate EHORAENS IS R AP A 0 BIROR - B1R BREUE SN

1 2|x%Ny?° 1 2|x1ny?
loss=1—(—-—| | | |

2 |XO1+[Y0] ' 2 |x1|+|Y1|) (2-5)

Hodr, XOgmumgh KA AR X 3, YORPRIEMIRAAR X 38, X1 oAl s R s
X3, YURARESS R AT 5 X



2.3.4 EiEHHAR

Hk 2-1: ETH#E U-net KRGS Lo H107 45

B RRARImARBIRf; = [3 x Hx W]
/FE, 3 NBEIEIE . HORTE W oS
By MOIRZEMIIX IR0 = [H x W]
[/ 25 MR I3 0-1 B, o, 1 JAe B AR A X 88, 0 T 5 X 48
NG EH f,. = reshape(3 X 255 X 255)
11 ERI GRS AR B3 x 255 X 255 [HFAE ] &
D, = (Conv(f,)) /MEALIE I — RFAESE U N B 0 (¥ U-net
for state in U_net_Down
/1 U-net R AE S H ) g b i B

D; = (DownSample(Conv(Conv(D;_,))

T4 AR A R RS AAE $2
end for
for state in U-net-up

11U-net FFAE SR E A AL B B

6 IR R R BFAE AR Ay App AT (2-2)

7 I I IV A, Ay <A (2-3)

8 R RHER IS, 9251 Ay, «AK (2-4)

9 E; = Conv(Conv(Concat(Ayy:, Upsample(E;_1)))) //fAi%id FERFAESE L
10 end for

11 T RAH 4R 0:0 « FCN(E;)
12 return O //3R [nl%g 45 5

2.4 SERFNTTIL

2.4.1 VA HERR

X H Intersection over Union (IOU). fiii T~ &% (Dice). FH#i%E (Pre). H %

(recall). #HEHIZE (acc) DA F2-score (F2) #8IrRLZEEVEM nEILH ., Hrp, TIftk

(I0U) & XUTF:



ou = X" (2-6)
XUY

Hor, XNAEIEER, YNRGESIEE, nAXSYRIAE, UNXS5YRIIEE, I0URE
H9 0-1 1), 25 10U BUESE KN, Pl g bkl maess e Io0UBUE Y 1, TG
SR HEES R EEG. HILATLLEH, 10UBK, 7781 BT .

i ¥ FRHUE LA

) xny
Dice = 2 XOY] 2-7)
|X[ulY|
FEH R 2 X .
.. TP
Precision = (2-8)
TP+FP

FHorb, TP R RIFIN Oy LA T U AE i R R K, FP O TR DN DR AR p I 53R 1)

GEE.
HElZ5E LR
Recall = i 2-9
TP+FN
Hrf, FN AR ARG R E.
Accuracy & X W :
Accuracy = oA (2-10)
TP+TN+FN+FP
F2 $8h5 € X0 F -
F2 = 5Prec%'s%'on-Recall (2-11)
4Precision+Recal
2.4.2 SLIS 4TS

SRIGTE Linux R4 EHEAT, I FFEHRES Pytorch®VRET#5%E. LG 7EE K NVIDIA
GTX 3090i GPU (with a 24-GB memory) ‘5—4* 12-core PC with an Intel (R) Core (TM)
i9-7900X CPU @ 3.30 GHz 3.31 GHz (with 16-GBRAM) 4b¥E2% | 5¢ ik,

SLUGE T 8: 2 K o B AR, K 334 skIEME 1 267 TRAENIIZEME, 67 RAIE
NINEE .l BRI, KT RS B 512 x 512, ftALERIREKE Y 4, &



K epoch A 200, 2:2JF (Ir) WEN 0.001. EHIGE ERER R4 R NS HW)
SRR AL

2.4.3 SEIGEER

AFKG U-net), U-net++82, Att-unet”, seg-Net?5 GCSCLE # AT 5 L. 3 2-1
g T _EIRSEIE) TIOU, Dice, Precision, Recall, Accuracy, F2 Z5iPANF6Fr. 0% 2-1
FiR, ATESESEIT U-net TEMOIRANMIBEESE L1038 Lo, U-net Jlid [ 2 HEHIE %
BErribfeis 2 5RE, @ ERAESGRBRERITIE L 2H. R pt, U-net K
IOU 152 T 83.35%, iz N 81.36%, KT HARMLZE . AT U-net #i%, U-net++

W GINERERAESTIF L DL H R B —E 52 TE, 53T 84.00%LA M 86.13%. {HIE
HIZE B BR TR, AU 78.02%. %2 i T/ B AR E NI R S 5T, Toik oG
BB . IX TSR 75 Zp W ARG X 320 5 35070 16 4 DX VR

R 2-1 ERHIRAR
10U Dice Precision Recall Accuracy F2
U-net[25] 0.8345 0.8050 0.8136 0.8122 0.9895 0.8073
U-net++[32] 0.8400 0.8123 0.7802 0.8613 0.9897 0.8393
seg-Net[28] 0.8402 0.8127 0.8227 0.8167 0.9901 0.8136
Att-unet[71] 0.8552 0.8345 0.8350 0.8399 0.9907 0.8370
GCSCLE 0.8795 0.8664 0.8554 0.8834 0.9925 0.8758

NN EERR R AR, ARSI T seg-Net FIZEAHEAL . seg-Net X 4% 1 R i i 1159 4
A R 51, B ERAEE R, IR A B A . SRR ILSE, seg-
Net SGHAE—E R LRERAGIR AN R, KRR T 82.27%. [FF, 51 NVER IHLH]
[¥] Att-unet 7E5-TFE AR B3 4F T HARS L, TIOU X E T 85.52%, FEHIFIAETH] T 83.50%.
{H2, Att-unet FTHEH I ZRHE S SN T x VERURAE, X B0y 20 R 25 5 32
FHITE B RS2 ] o

MERPATLLE I, GCSCLE 7E 10U EikH| | 87.95%, T HAh M xR, HAE
Dice, Precision. Recall EIH —EHtTt. Xl T, GCSCLE 7E[AZEZIE A
BB ERHESR DU, W25 AR OCTE BB FERFAE R RIS, RO RA S, TRAIRSE S



fit. XAE1F GCSCLE £ H AR XA /NAFIN, SRER] 7R REARAL, i KRS
FHT XIRAFN HERA T . 26 2.4.4 0K I R IF BAR B

2.4.4 71

2.4.4.1 DRVER SR

LI WO N Bt T bRy

P 2-4 BLRIBORN L B

K 2-4 J7 1 AN RS A AE L SR AR RO B B R OMVIRGR LTS S BIEE R il
2-4 i, U-net 85 U-net++15 7 FUBCA 7 g 1 X ISR MAIRGH L X 3. seg-Net
9 8% U] T i T BURRIR A L DX S ) P45 o Attonet BARAE — @R BAR T HARSE. (B
MG R IR, VS ICIRBE R IR % XK. 5K, GCSCLE £ 3L REEHOL B A
BAGESE LRI T BRI . WE PR, PR BRI R BB R M R EE& L,
PR AR HERR SR DUST R AR R RN REA ROIE R R B EE 2 . X A stk 5 . 7 BIX
A S RIG UL, AL RE R I AT FE ) 72 HISE R

2442 RBIHBERS A TIREERTTE
K 2-5 X TARRLR A X 3 5 N TAREX . & 2-5 Frs, AAXEN N TirEE



RPZ A FRGN XK. AN GCSCLE HUIMH N TRARERI XL, 756X I 2
P I E B X, 1B, GCSCLE A FIAIRGH AR X 31 N TR SR . SR/, A TAx
HFRERENRARRERN, T %)), GCSCLE £ Pt T AN TR, HA%ir sse
NIFRER R

B 2-5 SERAEFCLEBAE S A TARERXT . A, BRG] KRE IR EA R 40
X, FONMEERHEANTIFEERXIER, LEARERR XEENTIREXSE

2433 FEE D

Dice (o]V)

0.95 1

o
0.9 4
. B T
0.8 4 = e] .
o]

0.85 1

8
074 als AL 0.80 -
A4 o
o
o 0.75
S o
0.6

Dice

oo |

o ° o
0.70 4
o]
0.5 4
o
o 0.65 - 2 ©
U-Net U-Net++ SegNet Att-UNet GCSCLE U-Net U-Net++ SegNet Att-UNet GCSCLE
model model

B 2-6 A FIAAELGIESE B Dice 5 10U F5 &

Kl 2-6 R T AR RAERARGE M E L7 FIES5 B Dice 5 10U 48] 5 1E A 5)
FIKFE/R T U-netl?s), U-net++532, seg-Net?8l, Att-unetl’l. GCSCLE 4> #1145 53 4f .
KB AR AR 25 R A 8, B R e E . Wi 2-6 P, 5 HABBAYAH L,
U-net )7 FI45 R0 AN 70 B AR BIAER R B8, Hrp, Dice M1 10U FE 53 54E 0.76-



0.87 2 1f]. 5 U-net #1tL, U-net++AH seg-Net 7F Dice ZEF1 10U J5 54 — & Mk, #
BT U-net $27F 2-3 NE A . BIFPRBLH, U-net+HRA4E BN ES, BARENEHE
PE. seg-Net 7r#I45 111 10U R DICE Wy rak. EIF [FEFE B HY,  Att-unet £E IOU A1
Dice M43 HI45 R EA WS, (HIRME BB/ X Att-unet TN — 255
A

M 2-6 HATLAE i, GCSCLE fEMARAN IR L EUTE S ERDTE AR E, R
SR A . X R GCSCLE ERKHIE R AS PRI, B8 5E A 200 i SR AR
AMPAFE, BeREAE S A HITEOL N B R B IR AR IR0 B X 3

25 FBE

AT T HETE0I Unnet HOSEE FRO S2 B0N BERRIRATITE X5 BT 20718
P TR Unnet (076 R AROL BN BEFRIRARIBIE SUMBIBEEL, SRBUER A0 B2 Py
BERPARAIMIOC B MR FUUAT IO B, BGHEN U-net {8 2 B RERHIE SR BB 7 /2
BEILRLR, BB 5] S B SRR, SERIRRHES Sk, B A
HE DU BB IERAE, AR RN ER AN, T BRI . T RiE
GCSCLE R E L B SC O, A A3 A 5 P B AR A 5 5 BB A L
HERT T 95U RAMHT, BRVELESNS HO%— RPISM0. SCUUEN], GCSCLE ZERAERFTHIYE
BRI, A EIRRS NTABMETIL. S PR, ST AR AR T L
AEVSITHROL TR R, 0 B I AR TR O T AT ARy . ARk, i
9L AE SR A UG 2 0 BB T A SO P B 2 7 TR VP10 %
P T 530



FZE S 5AFERVMNILREHCL R A RENIBAOR S5 %

31518

Correa JP AR Y, B2 migMEE & 4B L. B EEME. ERNEERRE
M. Hor, BRRG ERAA R B R AR SR R R —, Bh 2 B R
HRAS . IR b, FEERAEEOE AN SR R A4 ™ SRR R OGP 3R . Guo 55 N 19201
BN, IR AEROC BN R E . BARME ALMHRSHER, A
WU R R AR, R A T R k. [RIET, LSRR MOR AN B 1 AR
BRI SRR PR ERML, BAREMESSENE. BT, HREROCEMA SR
MR T 2R S s (i RS, B, R R )

I PR 35 FH 1R L S AR WO A A R OO RS AL R B WO BN B . iR IL R
FEWOLE R B R S, BEAR/N . W A, W LN BB S RSN, 5 2
SHEEY AT . R, B RS R . W 3-1 fos, RSkt
ARV AR R A5 R R A RSk A B T R E N R R . SRR I
S WS N B RS, IR B RN S, MIREE RN ORGSR . 7ESERR
PR, SRR PRSRING T B BERT, RIS ORGSR, R BRI AT
MR AR, EAERRNEIRSK, ZA SRR AT SR I BT
U Jz e B 29 15 1945 5T (Informative Frame, IF) 351,

FERAE
WEE:

Bk
55 B

]

Bl 3-1 AR ZINEREBOC R AT UK B ABE R RE.

R FR A BB 55 2 A I 5 9%, SR B AR IO A0 A B O TR A8 46+ e ik A
BUR I AL AE B, BR AR JC ik ST FIWTAS I AR AL o 3 2 3 BRGAR T 20 2 R m o 6 X A



HE « TVESCBAE AR T SR, 57, fEJRsisWidRE T, AEIBIILIANIL R AR
WOC RN BEIAEE AR AR B . BEAENIALEE M A BB AL LA L IR AR
JCR AN BT BE CUnEE 3-1 o) SRR AL LA S ™ AR L, IRk 7 WS B
Mo L, ASCHTR T IEREBO A A BRI AL R U5 . S R AR I A
REA U RIRIZ R, KL S A R A, Rl TAR .

L REFOCRMA BN R T, N THRAR IR LA SR MM 2] S 2 . IR
R R P AR AL B R L (5 D AR S Ol 2 S U T A AR (R L 0 1 SRR AR T A [
IR L flhn, EIREROCE AN GHRLAA T B S RE AN, HRER LM L
MEN IR R B RS X, 17 N Oy B SANE X BUA P4 W2 R 2122815 2
RS HEIR AT . H AT, S HUAE & 77 BB 708 H B R A R SCRYRR e 7 il GEA
ENE) L B R R R SCEE) RANAGRRE . B T AETHERE R I R AR DG, S 3L
ASERI LR SCR A, i 2 T AAE ] ERIES R G KRR, ML, BWUNE
BB RR — RPERRIE, B 25 18 RIS R T8 52 2 18] AR Sk o SR Ak 24 7y 5 A T x
M. BRSO RERAEEOUN, BIMIMT (BN B EAD . R ECR B
KRR R A ER R o 3 SRR R ZE B - AR B V0N ERAHR . 55— 0, B
BN, BT BREsER, IREFOC R MA R SRR A EAY . 5
HAL KB AL RS RN A Bl A A O A T AR TN I RE . K S S I R A LA
Sl S S LR

NEGEALR IR RIEREE SRR, AU FURIEAR SR =g, K HE
T ESERE. BEANE. BERRE. BRAAEULEM. T BT IEREROE

AR A I ERAL R J77% (Probe-based Confocal Laser Endomicroscopy Diagnosis Area

d\

M

)

&

AR 73

Identification Method, pCLEDAM). J7 i@ i mlta A ik £ A (1) P B8 e fg DA S L IR AT
TR BRSPS R AR FOE B A BRI AL . BRI S, pCLEDAM JEidfa
MR AEFOC R A B TARIRE, SEBUE S WU FIRT 1.6 #0A 8 A BB AR . ML
IR M SRR, R R RO A SRR I AL . AN, AR B 20T 58
SERFAEAME USRE . I P A5 B RUE BE AN R R IR, AT R 1 LR AR O B A A I
ARG o A7 38 T 5 A <R R DR O B R A, 30 T % T A R Al T X 2%

BSR4 . SIS, pCLEDAM RedEff iR n 3L R AR RO B A Seks s Az, A



BRI AN 78 75 %

3.2 R
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