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Abstract

As one of the countries with the highest incidence of Gastric Cancer, early diagnosis and
prevention of this disease are of paramount importance in China. However, the covert nature of
early-stage gastric cancer and the rapid deterioration of the condition make early detection and
diagnosis increasingly challenging. To address this issue, this paper conducts an in-depth analysis
of Gastroscopy Diagnosis Text (GDT), applying deep learning techniques to efficiently process
vast amounts of GDTs for the rapid and accurate screening of early-stage gastric cancer patients.
This provides an effective auxiliary tool for clinicians, enabling them to develop personalized and
effective follow-up strategies, with the aim of improving the survival rates and quality of life for
gastric cancer patients. This study integrates artificial intelligence technology with clinical medical
practice in researching early diagnosis and treatment of gastric cancer, bearing significant
theoretical and practical value. The main contributions include:

(1) In response to the challenges of cancer staging classification and lesion site identification
in single GDTs, we propose a BERT-based tri-branch classification network. This network
leverages the text representation learning capabilities of the BERT pre-trained model to encode
GDTs, extracting deep features. A tri-branch decoder structure is utilized for simultaneous cancer
staging classification and lesion site identification. Furthermore, the network introduces a
keyword-based segmentation method for GDTs to enhance the accuracy of lesion site recognition.
Lastly, a BERT-SUM-like BERT input format is adopted, replicating the tasks of the BERT pre-
training phase to capture the local features of GDTs more efficiently and accurately. This
classification network offers a more accurate and comprehensive tool for analyzing GDTs, thereby
enhancing diagnostic efficiency and precision, and providing more targeted guidance and
recommendations for patient treatment.

(2) Addressing the inadequacy of fully utilizing the temporal features of patients' multiple
gastroscopy diagnosis texts for risk assessment, we introduce a patient gastric cancer risk
prediction network based on time series features. Initially, a BERT pre-trained language model,
post-trained on gastroenterological corpora, serves as a semantic feature extractor for GDTs to

capture textual semantic information. Subsequently, Long Short-Term Memory (LSTM) networks



are applied for extracting temporal features, converting the time intervals between two GDTs into
One-Hot encoding through a specially designed encoding method, enabling the LSTM network to
effectively utilize time interval features. Finally, predictions are made using a fully connected layer
and a classifier with a softmax activation function to assist clinicians in better identifying potential
gastric cancer patients and developing personalized follow-up strategies. Additionally, to tackle
the issue of dataset imbalance, a data augmentation method for GDTs is proposed, enhancing the
model's robustness. Experimental results demonstrate that our method outperforms existing
approaches in predicting gastric cancer risk.

(3) A dedicated research data management platform for GDTs has been developed, aimed at
providing users with intuitive and efficient data management and annotation capabilities. Utilizing
Vue and Django technologies, this platform offers a powerful and user-friendly interface. Through
the platform, users can easily import, edit, annotate, and export GDTs, meeting the deep learning
models' demand for processing large volumes of labeled training data. The platform also provides
a deployment interface for deep learning models, allowing users to easily deploy trained models
for testing and integration with other programs. This convenient deployment method offers
medical practitioners a more accessible tool, enabling the rapid application of advanced algorithms

in clinical practice.

Keywords: gastroscopy diagnostic text; text classification; deep learning; BERT; medical data
processing
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DNRRIE T 18 B2 W SCAS R I e BB e A I A AT 17 0 SR e ll, AR = 17
— AR =0 32K, W 3-2 flos . i RNER AR IR TE B A R R SCAS B
WSO I JR) AR A AN 4 JR AL T ST UL [ i BB A8 o R A2 P £ PR 7 PN 38 5 A 7
e TR E BRI .

H5E, NI ARG BRSSO, R T R O T SO k. %07
TLBENE R B B2 W CARRYE L I IR R — A B A AL T D) e, BB T30 F T, M
TS A B3N SCAS BTG AR BE 06 SN HE Al JB o — B VR RLAR AR IR o 3XO8 Jim B B
H B B2 W ORI R AR A 20T 73 R it 1 kA

Hk, RHT3LLT BERT-SUM (1) BERT AR, FEASCARRITE B AN
[CLSIFAFM[SEPTF 4, FFRF EAMMRKIRAREE o IX AT LA Wl X 28 0 Il 35488 SCAS ) AR R = 8
ZhR, I RIS BUSCAS (1) 42 R A =) B ARFAL o

b5, FH Google TililllZk (¥ H 3 BERT-base AN 5 5212 Wi SUAMEAT b, $RIUCA
P 4 Je R JR3 B RS A1k o S 3l X BERT Jin HH AO4QER 42 R AR X [CLS T3 45 FITRS L F) AR Ak 7] 222
UASRAG B B2 WO & R E R R . i BERT i th QSRR B RFE I [CLS ] 7 75 Xt
RLRFAE R, W ARG SCR A R I A R R . B S R SR [ R i IE AN =]
WHRRIEZR, X=AEERES M TAEKE BHREWSCAN 2 RFIE. 5L
F 3 A5 BRAZ TR 23 (0 SR AR AIE o XA ) A 3 7 A 15 0 9% e 0% B 2 R A A [0 3570 F SC
AHFAE, FFXF AT A UK

B Ja s S R 2 SR AR BB AL SURI AL B, DUt B8 PR e 1 R A 0L SO AR 1
B AERAL. IR =327 KM ES B BETE, AT DL e bR R R AE S0 B AL AT
g, NEARIZEANG ST RO E 4 i AR i 2515

3.32 ETRETHBREW XA ik

NI MR 2% B A28 W SO R [R] I SR BR3P 70 SOV R A AL PR 755K, A2 AR T
KPR Bowt 2 5R0R B G2 W ORI B A AL D) 70 N SOR 5. B R8BI B B2 W ORI
1R E N AT B ARAIE, AR RO AR AR AR S Bl IO TR V) 0
BB WSOARR I T RIAT MR R, BETH AT R SO BT U] o3 TR T A HER TS
THEREE,



(R, R IR SN, VORI E R ) 18adom, B DGR B, RENRR R |
VIR, ISR, A, RIS, HREIEN. !
BRI, R, RS, ERILHTULRERDRIER. FRTL—#0.40 il TR,
RN -
Mk SRR, s,

> | SRR SR, AR, 7EREREACEE. WSINT. W) TR A BOS UKL R, IR
S, TGRSR
- FER S BRI, LR RO
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LCRTD Bl D RAERIBRPE. (BAD BEBGIEEX, BE, HFRLELE EH.
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Fow
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V[cLS] VI[cLs] V& Vi e V[SEP]_,—;L‘:I'\\ VI[cLs] V( Vi e VI[SEP] v
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KR s \ T . T

VIcLS] VicLs)  V[cLs] VicLs] VicLs] VicLs] VI[cLs] VIcLs] VI[cLs]

~< N \ . - ~ \ .
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| A TP oYy L

L IORON O @ O
ZELT 00 e w0 @O :
@ O O = 1ONON )
BXHRER BT BTNSCAR BT K B FEBECAR BT R R

3-2 T BBIWISCAR RN =7 300 KM 4

N T SRBN BB W ORI D) o, SR T R T B AL R T ) Ok
Ik 3-3 Pon. IXEEE AR OCHE PR /IE. BT B, BR. BEE. 3.
fEBBZHICRY) R, B S OR I A R S AT AR AT U1 2y, 3300 T3
KRB #H, AR BRSO BN R Y. Ka, RS E AEL
R T B SO BUS HAE SRS AL B AT 5 B A AL 7 B SO Fr BLE IR R i, Bk
W SCAS Fr BLo SRR I 58 BRI — B SCAS Fr BERI AL — A SR . Horr, SRE S
NPT IR I3 B SO BT OB T B WSCAS BT, iR B ERAZ Wi 20 B SOAS BT RR
WA T, B IX A ESET IV ik, RES SE HERA LR IS 212 W SCA ) O
R, RS TN R TARBE IR S A o

NETEE, X B B2 W SR 7 L A5 T LU Oy -

outputTexts = mergeFragments(fargment,, fargment,, ... ... , fargment,) (3—1)



fargment, = containsKeyword(split(inputTexts), keywordList) (3-2)

Hrh, containsKeyword(textList, keywordList) /&> H & X KR, T H B A 1

ARG RFZES T A keywordList F IR Y, FFREI—DNICALIR, WH—DEHKE

FHISCAMELEE A 2 DA S R T DOAR split(text) &> H € XSRS ) A3

HF5H B Ei2 W s CARTZ R E @ RN T Y15y« mergeFragments(fargmentList) T
B SCR TN R A I — BB SCA . BARSEIL I AP BRUN SR 3-1 P

RIaSC A ﬁl]mﬂﬂ)‘%)u—f“% )ﬁm*ﬁﬁ%iﬁéﬁﬁﬁi s, BRI,
FHGS L. 2 2005 AT

L ¥ y

BB 43en, BIVE
T — ey N

WO e, s LRARI R

. R, RS L.

a § \N /7

FEIIBEI T 43em, BTG
M58 Wi, JRuks
FERH R, VR4
, TFEY), MRS L.
RS R IT

3-3 BT SCHE T B RIS W CA Y 7 U5
AT B G2 WO B TP REN LI 7 100 25 B2 IMOCKR, 20 iR 1 o0
FHIEEECWCRY) AR, SR T 654 A FIT. BEJREIE S EER I
FEAEANE IR R AR XS I B SO BTT D) 0 ROCR AT VA G5 R E7R, BE s 2 SO o
it 651 A, #ERRFRILE] T 99.54%. RXAEH], FT 0BT B SIS WHORY) 0 JriEE Ry
SCASBATTIN R TR A HERR A R . O S S BB AL BERN 23 B AR SR T IR SR
Fehifto

3.3.3 28 BERT-SUM /] BERT I A\ #&R

N T i A LR E S B2 W SO A SR RFIE RN AN SCAS BTG SR R IE A R R, AR IR
BERT-SUM Ja %, KM 72810 BERT-SUM ) BERT fii A& R AL B 5512 W SCA 73 2R 4T
%

FEALBRAFAN SCAR B TTIN, B SEAE L FE AN — ANRPER I [CLS] 744, 85 7E SCAS B TT I
FEFBIEN T — MR [SEP] T4 o FEAE G T 30A /3 84155 (1 BERT #4841, [CLS]



PRI A FH T Sl BOCREAS SCAS Fe I ARFAE B 78 S 0 ol L 1l U A SOAS B T ) Jr)
fiEe XA 7 TGRSR T BERT £ETRIIZRBT B A TN T A 4T 55 A8 A9 AR B 7 2 =) A 5
A L TC Y SR FR AL N BE N AL

BEJa, RRTA B SCASITIERAE i, R DNEARRISCRFR A, IR 2 B B
FRRES 0 — T 3B R R AE B [CLST AT o IXAEAT H B2 1 E BT BERE 7 25 2 Jmy s
TER [F] 5 FE A B B2 WU A 2 . i iXm D7 AT LRI 3R B2 W A 42 )5
FRAEMEEA SR BT R AR AL, D9 Ja 2R 00 0 AT S5 SR AL B0 = s A HERA RIS S
B 3-1: BT REFR EESMCATI ) TE
RN BEZEOUK gdr
BIH: SCKRHITHIER text unit list
gdt = “FIER G ...
stomach_sites = [“&i&’, ‘T[], ‘HIK, ‘B, B, T 1]
text_unit_list =]
REHBATI RIS X] gdt H170) 7
for text_part in gdt:

for site in stomach_sites:

~N oo o oW DN P

if site in text_part:

Il SCAR B el & B A A S i
8 H “text_part” ZSJ7£) “text_unit_list”
else if text_unit_list:

I SCA Jr B ANV 2 B ARG HE

10 V% text_part” #£#EZ) text_unit_list fR5E
11 end if

12 end for

13 end for

3.3.4 =4 rRMLE

[P0 25 B PR 2% 15 70K ] = AN A 2 70 0 0] 4 SR RFAIE ) B B2 T BT LSO BT R AL 7] £
T3 2 WRFAE (7] B = R T AR AL ) B AT PR 4R AN 7 3K
T 5, EER A R AR ) B, SR P AR G 1 B 2R 1 43 2548 % BERT HIHHINT € REXP,
He L RRSORFHINEKRE, D Forx BERT i 04eE . H—A KN D x 3R
LSRR W, REREIEZ, 2Ramft v, v RUENE BUT A HAA 2]
Y, = oW, T, + b,) 3-3)



Hr, 0 8 softmax HH, T, RRERFHERE. X0 KEM1EH X2 R
AEREAT BEAEAN G2, DUME 5 2: i AL B AN 2347 6
Fk, XTECFT WOCARBITRME A &, EAL ST A R 2V oy SRR ALl B IR T
FPIZ, DAME[RIN 0, YRR [f) B HEAT 70 2 o BB N T I SCAS BT 0] BEFR [CLS ) 7 7E J5 3
FIZR SR, € 1,2, ..., Lo AR —NKANAN D x 3 WA SEGERE W, REREME
JZ, REEE Y, W RLEE L AR R )
V, = gather(T,1;) € RK*P (B-4)
Y, = timedistributed|V,, f(x) = c(Wyx + by,)| € RE*3 (3-75)
Hoeb, KNS N SCAR ISR, gather BREUMIERIRMAERE T FisiEahiE
S E AT, B eI AN HIIAERE; timedistributed BRI 2 44 [ IS T 4k 7
G PN YRR R )R AT AT ERAE,  IFIR DR AR . XN 2RER I H R0 B T
WSO B TCRREREAT 4338, DB B B2 I SCAR I J 3045 gk AT S4B 30 4047
BJa, AT RESWISOR B ICRHE I = R 28, SR T 55 T BT W SUAR BT RE
[ AR A 7 ¥ o 5 BRSSO B0 N M [CLS ) R E R S R IR BN [, €12, .., L. M
IR WA BT R . FREHE A — AN KN D x 3 AT IS HUE W, R R
LM, AR Y P BLE T DU AR A3
V, = gather(T,1,) € RM*P (3-6)
Y, = timedistributed|V,, f (x) = c(W.x + b.)] € RM*3 (3-7)

3.35 4K

FEARTHEF R T —ABA =0 LRV RAE 970 288, RS Gt 2 1) ) P4
Rty — NIRRT RN Io R R R TR RSSO I B
SRJE IE I softmax PRECKEIZ R HE 0 T R IR 2041 o TIUI (1 20 AR 25 /2 softmax bR
Kkt 170 PR A 20, B RV S R AE ISR AS .

TR E R Ex € R™, softmax BREUE SN :

Xi

softmax(x;) = (3-8)

L, et
Horb, noNFExHUERE, FEA T TR TEE 2 I 2L

3T BERT ) =732 B 812 Wi SCA 73 2805 15 B 8 [R5 Jo A8 1) 70 A AR AL 2R AE 15
LB SR04 W4 AL (R ) BT SO A SR 0 0 AT e K
R, BIRAE R 3-2 FRgeSCr3Rai K. MRACHLUE B N A BN E AR S T



Fiv WL BR 12 W 1) = B ARFALL [ B AT PR 7 SAS 20K, RIVARE &1 3-2 P i LA 22
WSO TR R T80T AT AR B2 W h AR R — B A AL R 1) & 43 42
RPN SL AR R e, IAT LIS RIS R . IRIEIRIR A5, 2S00 o A 45
SR B P E RRE 7 RSO e A B 3 R R

RARLE Y ZRad 2 A FH 732558 )UJ (Categorical Crossentropy ) B8IE g THSL45 2 1 R 4L
XN ZREE (K SR 28 EAT One-Hot Zh%, DMETXHURBATIFA . EAES, =M%
G R HONYL, Y Vi WESEARZHEAT One-Hot 4l J5 (bR45 1 & NP, P,

P}o iRNEHAE 1-3, Fom =400, 1k loss %€ SCN:
7]

Loss = —Z Pt -log| |V 3-9)
=P ¥

FEAR B O TR 8 B B2 SCAR 70 M IR I I =20 37 RN I R TN I 7 o I
RN P U 2RSS . SHOREE DL R AR SR I £, DL DR Y i 78 70 3t 2 > A
2R B B2 W SO K SRR

BEANIA R A B AR R AT bl A, SRR AR 1 2 BERT Bl LA I
W SRR RS B, AT APPA =00 SCOr A AE B B SCA 7 AR S5 IR RE LSS I
T HAEAFE TR ZE R . XA BT 4imh 1A B th 7 i 1A B AT 47
.

B JE R X SR AR A5 RBEAT VER B 70, SR BREARLE A FIFaAR T HIRIL, D scinsf R
Fe e MEA— Sk . Dyt — B T TN N A SR A 23 R 7R

3.4.1 SLIIE

KITEAE T TensorFlow), KerasYfl BERT4keras HEZE K523 . BERT Fili)ll Zrisi 7Y
J&H Google YIZki, BA 12 JZRBUZA 12 NMEZ 1k, M4 R 768, &H T XX
A ) RoBERTa. 256 ¥R AL By Ubuntu 20.04 #:4F 5245, Intel Z 34 % 4208 CPU, Python
FRAN 3.7, WAFA RN 128GB. IL4h, i 7 NVIDIA RTX3090 GPU 5.

3.4.2 PR
RERM T ZARAERTEFaAR, ARG KRR, HRIEM FLES. T EE



PP S R, B 51N T i A BB A B EAN Fa bR, DASE 47 i e B AsE 20 7
I R S BRI e 4 [l 3R 1 51 N2 2% B8 21l PR 6E T+ B AT A 12 I 22 DG L2,
Rl iz 8 b B SEbriln AR =

AL, AEFFEE R 73T BERT =70 X0 BRI 55— MEH, BIFEX B2
Wt SCAS AT JE 43 B 7 R RN, RERE MR $2 O AS Hh R 38 i AR 1 1 A7 1 e
X rO0 TR A2 Im R S B B L 3, DR R o 93 A B A B0 T8 Va7 vE R i
Ja VS R OCEH B, N TP R AR SR U AR AL B T T R RE . AR 52T BERT FIZ 45
KM IATHT LG, IR I FL, CINBLF1 %0 1EAMEREIEE TR R

W bR IIRE, BIFREEIEBAN RS B ZR, P, RFREIRTHE, R, 2
PRI A B2, N 208, EAEY NN 3. MF1, /T URRN

N
F1, = ﬁz ;- zp'ii';ji 3 - 10)

I X LR A VAL A0 Hr, T RAA T 1 AR AL IR R BRI, I 9 AR IR DA S FH AT

P& S AR S HE

i=1

3.4.3 AV S5HIA

Xt BERT REALBEAT 2 A ZRAROR, DR LN T B B2 Wi O 7 81855 . A
TAE BERT 8 (IS R o A S 8T TR . [EIRS, 7 S A& RiAE 55,
XA 2 R I E PR R AT T BENLRIAG 1, XL R AR BN R 2 R 5 BERT BEAL ) 2
AT IR, MRS W0 45 BE 06 B 4 Al e SO B8 RO R A I JEAT B 4 702K

AR GRd RE s, KT Adam PRALSAEORIRALIRNE, X2 —FhE I BN
ARPMTE, BB EINZI e BRI, WA RGP 24, EsE
T RGBS, R IR RMIR KPS, XS E LR T
REPNABOR B REE ., ARSI T ARSI 5e7°, HWAMNERE T HtE RN 8
MK Iy 512, BLFE 70 A THE BRI 5 s R I 23008

N T BB PR AR A B L, SIN T SRR, 40 L2 =N
A dropout. JXLEFEA RES A R A AE I 2580 LS IR, I o R L
IR AL e 7T B AR SR A ot IE A IUEEAT AN, RE A ROt A AL i) B2 0%
&, AN iy FLAE S B ) P RE R L

R SRt St 70 NI GREEANIRIE SR, FFAERE NI GREE IR A AR N RS AL AR S0 IE 4R E 1Y
PEREREAT VRAl o XA INZRANIGAE A B A A B T S A IR o AR e g 1), O K%



IR B K S HORE S8, DORIEBR ISR BCR FIVE Re e e . 2%, TERIRIMERRIA
B P I A BRI ISR, DU G SR () B0 AP E R B
R 3-1 SERBESET

WEE OUFE 3Lt
B 246 53 299
HEFEE 352 82 434
oA 1369 357 1726
$hi 1967 492 2459

344 LRARELER

WL FETE—H RTX3090 GPU _Fidh4r, &l 7 2 WiEMR, #hE M BAIES 18 K
RN SR T ISR B, 452 BRAUE A 0.023, JE HAEIR RS FIES] T R nuEmh R .
FAG WY R RE 7 17 VR REHEAT T2 A TEA

BEE IR IR AWK R, RAUE S AL chatGPT T4 A T 2444t 5 22
21021, chatGPT FirR H A2 i 5 B G54 DL K FL ZR 8080 1 22 A A LA 251
SR S ER SR B T MRS . chatGPT TE /R #AMI AT IR, BhAEWE A2 A
145541153 SOTA (State of the Arts) 7KV, XAT N 7V 2 AF 78 A AL 2 1 1 ik T A
Z—o KREFMT OpenAl $#211L/f] API (Application Programming Interface) , ¥ chatGPT
HIRZ O GPT3.5 SA T EEAT 1 HUEL. KT GPT3.5 WfRia], it 7 — RANE B 5
EWISCA SRS IR, JEB RIS, GPT3.5 B, HAI & Wit 7 I R R “IR
R MHT N BB W ORI TR AR, R IRHEA IR — B H B s WO, TE At
TR B B I (R . AR . oAt RISZsemiphr (R, 3], B,
Bk B, + 28 o EULLIIERIRES TR GBS R, SZRmE.
BE. B o "G, ¥ GPT3.5 IREIRIE R 5 MAEEE 1 B SHE AT LR, FFE A ARTR
PP AR bR B AL A M B HEAT VPN o B X —SRI0 v it, W LR WML PPAG GPT3.5 765 5%
ISR R HTAE S T RIRI, FFaE—20 1 i FAE B2 2 sl b 1o F PRI PR A . 3
[l AT DO R KA GPT3.5 T B 22 SUAR TR it 2%

JiiER A 1 2880 T BERT-SUM HJ BERT fii A M2, % BERT HIf ABEAT T 4w, LASE
LA 25 RO X PR AD RS K BT BAE AR A BERT BRI &R 5 T fg
[ I ST SO 2 AME B RER . 7P IR AR A R, SRR
T BERT TRIZRBAY (1) B N\ 22 i H 40 K 4% (SIMO-BERTCN) ##47%f Eb . 7E SIMO-
BERTCN #7841, 5 )\ BERT (¥t R B4 RAFE ) &, AR50 Ok N B i3 2
Hh o T A IR (1 4 P T SR EBUIE 43 BRI S AN S ) B X AR A . BARTT



MER— AN 2 e b 4 5 B AE A S R, TR AR AN B 5 3k
BUKH AN B X I AR IR A 1045 B o B 5K SIMO-BERTCN 570 )4 H -5 038 B0 0 f B S
EBEAT OB, A FAH R A VE Ak Fia b o0 B BEAT 1 4T ) PPARL 441

AR S5 B AR EAl AN [RIR R A SR 23 WA B AR 75 T 2 R PR R . AT 9T % 4%
T ZPEET PA SRS H R, Kb aREERMAMNLE (CNND | KR s
Bz (LSTM) A& 4¢3k T BERT HISCA 73 2KM 4% (BERTCN) PA KA Fi 6 t I HTH AL
BRIt AME VAL 11X B S A 7R M S5 AR IR SO R B AL T TR R T o BAR T
5, W 7T BERT MIZ R LASHMEL (ML-BERTCN) . GPT-3.5 Turbo. SIMO-
BERTCN FIAA 5T th BRI PERE . X SEAEHY 2% R AN R VAR 28R, I DA e
RE S BART B DAL A AT 55 E bR o 383 6] bl SEBG 45 SR AT DLASTH 7 5 B TEAT %5 11
R BRI 25 RN 3-2.

32 WA R
LGS EIEES Fl FEARE  F1,

CNN 0.934 0.926 0.930 0.496

LSTM 0.842 0.855 0.848 0.428

BERTCN (RoBERTa) 0.993 0.993 0.993 0.765 -
ML-BERTCN (RoBERTa) - - - - 0.724
GPT-3.5 turbo (API) 0.557 0.659 0.637 0.679 0.707
SIMO-BERTCN(RoBERTa) 0.962 0.933 0.947 0.679 0.591
OUR (RoBERT32) 0.993 0.993 0.993 0.784 0.849

345 g

B T FESERE 73 103 FAT 55 P AR T 3 M2 41, 25T BERT M —=4r L B2
ARGY FETTVEIE I 1 e I A8 B A 1) v AP B RE 7 o A 9 5 TR TR P s Fr i N\ 4544
ffi BERT £ 1R 5 1B 5 38 A B 1 (R I BEAT R 0 1703 . AHAL TAR S 55 T BERT (304 y
K71, AHEFIR W IT IR 7 W RS IR T 5 A HEm . X — 45045
TR W, AT S TR T A 57 1) [R) I AN 2 A e e i 23 ST v P R 23 6P e .
TRAEITERAA R, R T EEBRALT B OSBRI AT Sk XA
WtE b, TRERETR . H R F1AREIIE R 7 99.3%. X4 OB fEAL I B il
W STASINS 0 ] SE PR RO ESR L 1A ) SCHF .

B T HERE 2 I 0 SR BE S 4N, IEXTEET BERT B =40 3 B L W U 4 2K 07 i A0
RETR AL SR I 55 i B R R IEAT 1 VELEITAl . SEEES RBIR, 7 VELE S H A R U 55
BT HT BERT HZARE A ZK 7L (ML-BERTCN) o EARRUERH T 24525503
E45 e R BTIAL F1 23 BUE P ahifadse. 458 BonET BERT M=/ B 5 Wi sC A5y



K FAERSRE RO IR I IR T 0.849 [IINAL F1 1547, ik T- BERT 12 br%s CA > K5
PALRAR T 0.724 (MINEL F1 43 % 3% 3% B 77 VL e 0% 5 v i b b BDURERE 1R A8 3086, AT
A B SR IO R A 15 A S o b s e B 1R R S T S A B

FAh, AT EET BERT (=773 B 5L Wi UAR5» K057 GPT3.5 #H47 T LUK,
VERN—Fh A R I 2508 S8, GPT3.5 7E D SR B AR AN 0] B 25145 H U 7 SOTA 11
RHOR . SR, X T BB SCAR S R TE S, GPT3.5 BT TGiEA R i DUIE Ry
51K, BRI A Nl =g R,

TH RS20 SR L — 2R 0 e SR VP AR o AN 2H BG40 TR R o BTN 2 B H 4 K
2% (SIMO-BERTCN) MY SRR IR 1 41X B 812 W7 SCA I & S B8, ELRA A
BERT A )4 R i M &, R0 X &iti7 74 =4E 2 M. X—i B
fliZ% BERT-SUM 1) BERT %t A # TR HE T~ OG5 5 1) 18 B2 12 Wi SUAR Y 43 5 AE R iR 3L
Ko SLRgE KRR 1 8 BERT 4R ) & AE B i 20 310 2800 B R AR R AL U0 AT 45 b i R PR
Yoo X HE—BEY] T SINEI AL e AR R o R AR S R A

3.5 AE/NG

ARERW T Fp T BERT B =70 3070 FMIZ%, %M 5 LR R H— B B2 W CA [
] AT S 23 393 43 R AR AR AL U APk AR 3X — 2 458 78 40 K #% 1 BERT Tilill 5 Y
FECARIR AL, X B GBS CARBEAT gt IR R BUCH A AR 2 SR RS
N T TR AT 0 73 91 3 SRR A B ALIR A, AR T = SRS s 45K, REe A AL
MR AL HR LA AE 7 AT 702 Ak, SR T — Ak T v 1 B Bris W e Yl 73 s
2, DAAR SR O HERR I . R, WFFCR A T 98 BERT-SUM 1) BERT # A A% 2,
b E L T BERT FEFRIIZRIT BLAE 55, 43 BERT HUOUIZRBE R G2 . S kRt
XF B BUS I SO Je R AEBEAT S b o X — SR G IR 0 3 2R I AT BE D 18 AR AT SR 3t B VA A
AR B S WCR T TH, IR S B R AR R, I B E e iR gt A
EEXHE T T A



FNE ETBIRIZE AR FHENEEBEXR TN 5 E
41 515

FEE T B RS VAt xR A 1) S8 S SR AR T S ORI < Bl D7 SR R A R . £
AR B HEAT B e R PR I, BRSO 7R A . RO T BEA
f B B A S B VRIS SRR AR H AR RIS, MR L T EE NS E K. R
1T, FH T B AR PPAL AR B e AR B I 7R B4 S B T AR e Wil s, H i R I —F
H LTV R At 45 & B AR 12 Wd sk, DU B R AR AT 1 a8 RURS TR .

b B R T A BAk B B WSO T 40 36, @ Il gk — R T BERT =
S EBCWIUR G RTTIE, SEL T X R B B W ORI S RGHERA 2 K. SR, AR IR
Sgkrh, EABEFESEBEIENZ FERIZHNCT, YR E R RS Pl AT
T EZ R R RS Rk, AT T B TR 0 R, R T B
T BB W SRS REAE ) 58 1 i XU T X 2% .

FE 2 Be % AL BRI PR AR 55 2 I 2%, s ASBE AR LSTM(Long Short-Term Memory ),
LSTM MEEAER— Pl MR N 2%, REREA RUB AL 48 RNN A DAL P K R B 44Kt
fiy ] BRES- 461, FORZOME R AR AS AN 140 . RIRAS 55 M) 5 AR B8 42, o
5 RAERATRE P AL o DRI, RIS 25 SIS ) 25 (045 JE 3 T DA 326 B B0 e ) 28 1) BT
XFOHR T RSHICIZ B REN, A LSTM £ 5B B 5612 Wi SOA 1 18] 3 71 RRAGE D7 T R A 1R K
HIPL T,

N T I S S R ST B B R A2 W SCAS R B SR TN R ) 1 e XU ) 3R
AR BT P TN () R SRR A 2 B e R B 2% . o, M e B EIERE S
UIZRIY BERT FIZRiE 5 88 AR B B2 W ORI SURMESR IS, FF% LSTM M 45 57 H
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