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(57) Abstract: Provided in the embodiments of the present application are a sentence correction method and apparatus for animage, and
an electronic device and a non-volatile readable storage medium, which are applied to a multi-modal sentence correction system. The
method comprises: firstly, performing feature extraction on both an input image and an input original sentence, so as to obtain an image
feature and an original sentence feature; then, generating a comprehensive encoded feature by means of feature splicing, and obtaining
an encoded sentence feature by means of capturing from the comprehensive encoded feature a feature corresponding to the position
of the original sentence feature; then, performing feature correction on the encoded sentence feature by means of a sentence feature
correction module, so as to generate a corrected sentence feature, and performing feature fusion on the corrected sentence feature and
the encoded sentence feature by means of a correction vector accessor, so as to obtain a target sentence feature; and finally, performing
feature replacement on the original sentence feature by means of a correction decoder and by using the target sentence feature, and
outputting target sentence information. In this way, the identification and correction of a fine-grained error in an original sentence are
realized, thereby greatly reducing the error rate when a multi-modal task is performed.
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“EZer, M EGAR, TUSHSERREOE: EE - NRE N ERERNE B SAN
B, HixA®EREFLET N, HuirA —4, WRBETUEH, At E-~45L
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SRIEFE T, TR, T B 8 5 S A DU RIS AR B 1 23 A o e
1 2 A T R LA S B e, IR LU AR, B e: iR
SRR G R FAAETH A B M, W D, 7
HEAT B 1 5 S0 2 T LT, SR B P 5 Sl 7 P R UL, 25 5 B £ B i
SEIL AR R,

b, BERIE 2, T A ST PR B R T R0 S A 2 R
ForEE, WETR, ERRATEIGLE | PrEG. RS ES Rl
9T 6 B A AT IE SO F, AT LUt B S S R, T R B I
b R SR 5 B A S B BT R R T, AR T (2 IE i, AT
S AR R T B 0 A B 7 o A ST IR T LA R
A R — R 0 1 € R 2R AT R T b, RO TR 5k 2 T
IR DLAL, 7840 IE AR SO P 2.

L, SR OB L B B2 15T SRR P T AR 4 A SR
FEBICRLH T, B MRS B A 5 BRI, 348 (R4 L
TR SO, e T (R T LA S SR AR I SR B 2 st & S G
LIRS R EAEE o0 7 T FE A SO B B RSO G, $eilid
SCAR R I BN SR A EI AT R R I, SO IERAE, R 148 R 7
SR A 5 S R A A AT R AR G, 9608 RO, R T 4 A 5
SRR b SCAE G T S AR AR B, 340 LS S B TR
ST TR A A P AR AT BRI DA KA (3047 5 £ 5 0
%,

SR 3, T A S ] R AR I — P T A R IR A SR A R SR R
B, @ISR RS, A ARSI IRAE B BRI SCAR S i, AU R BT BER
BRI SCA AT RE— 0 HIWT 204, ARA5 IR0 105 BEG O™ % DU AL )4 HH sS4

W FTR, %O R E T ISR G SCAR gL 301, FREREUsit 302,
SCAFFIFZ TEBIEE 303, 24 M A7 HLAE 304 DL A4R A RS 2% 305.

b, B DU G SRR 301 X 7 B AT 2045 A 15 DL RSO 43 kAT
it TIPENL, AT AR R USSR DL BT B BN SO R — A R s R 2L R R AT
WAL L g, al Bl AR DL i AN SCAR AT gt , 2R3 B G N B B g, DL
JLERN SIS SR SCAR G

FAE W] DO I R RO e 302 X G Gn i LU SCARGRIE Se AT R I & 9, AT R E
Hili, RIS N IILE A MALRFIE, FEXT R G MIBRAE AT SCARRFIE BRI, VISR U gD
X N R SCA G A RFAIE o

SRJG 0] DK SCA g iR fE 4 N 2 SCARRFIFZ IE R 303 BEATHFIELIE, FRAFN B SCA
YRR, o, SPOSCARFFEAISET, SCRFFIEE IR 303 ik EA 3 i, 7l
SR BE SR TS AR L A SR TR R £ AR E DL R AR AR RV Ok AR T T AR B

BAAHy, A7 DUE S S T B AT AN e KA F A4, i N SO A
IR BTN N R ECR 2 A, A48 5 TR BT B 2 R 80 SEBR A 3 A4S, AT BT DASE B
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NSCRIIA AR, A SR A B8 e, W5 .

b, AEEER T REME R A IR AR Z AL, e B PSR A R A R, S
Z, AR RN, Wi 3 AN 2 A, MDA SR A R R AR /&
T, AR SCARFAEAZ IR 303 W ivt 115 BB TN W4 1, T I I 5 S8 2 T
P 28~ AL R AT S A5 B RS ik BE A% TR LA S 5 1 R B B U R

AR A SCAR PAFAE AT 1R, MIAHSBAUSCF AT RE R AR DT . AN, P, ARRiEEA
SCARFALAZIE R 303 PNBeTt 1 AR S A T 7Rt DO A SCAI B A RFIEREAT S
A E N TR o

B SRR IR IR 303 AL SE R T AT L 5 B TR X 2% i L A
RV OR AT 7 AP SCR GRS RAL AT RAE L 1L, FRAS X N SCAR A IERF b s . W BLA
SCARA TERF RSN A 4 ) B AF A 304, [l AT DO SO R Rr iE B — R R N B A4 )
FHLER 304, FFRT LB S48 m) B A7 B 304 K SCAS 4 TERF i 5 SCA 9 AL AR 1IE 0F 47 4 iR
By RS HARSCARFL

A AT DU B AR SO B N R A B RS A% 305, I n] DLBI A48 AL A5 305 KA H bk
SCARF AL AR SCARFIEREAT R AL B, I S N HARSCARE R, B, BExmA
MACER A RE RGO R R AT A S B, AL AR RSCR a4 250t r 4l
B2 JE, WIS H IR A4 B OSCAR TR — A Rns I A B B R AT A S B

T B AL, AT E, ASEE ) R A BRI 2 T B R SR A
WZBEHEARAT R EIER ], HA ST B o R SCR A48 24045 & IR ISR A48 7
SRR R B B, (e SR B T AR DR, BOR AR A SEID TR AT AR R
JT AR B 4 TEAUE TR ARG, DA, A FR RN AN BRI

T B, A RS S AR EA R T bk, FTRLBARAAR, RSSO D
FEAR TG ST ) ARG R, ] DURYE SEPR R sREEAT WA, A A AR BR 1

FEARFAESERERI T, $R4E 7 — MBS SCR A RS, oAU ARG E DT IEEE
RO GG . R BOR R . SCRRFALABIE R . A5 (7] A7 BEs DU A SR A 1 s
A HE BT BL I SCAR 4 RGE LS Transformer W48 S5ME B T MY, FHaid ik
THL G EPEFR L. S BRI . ATV R T A5 TR b ST 1 AR SCAR A 3R A 2
1EREAT, MR BB R SCR A R T, AT DUR A I R 5 TR UG SO 29 ) AT R
B, BRAF EBRAIE DL R A6 SRR AL, 335 R B RFAE DA SRR SCA R S e R A 7 5\
ARG E R RAE, T I B SRS G L AR AR R T SRR SO R R B R, RIS SOR
FufRpfil, B SCRRF A IE R HOS SCA G D R AL AT R AR IE, 2B RO A IERF A
I8 I A 4 R A DA SO A IR R 5 SCAR G D R AL AT R IR R &, R4S H AR SCRRRAE
fr i I A AR AR A 25 R M H AR SCARAE NS BRGSO R AT R 25 e, I day 4 S H AR
KGR, MiEE B SCRAE R, e TGRSR AE 7, STl TR SCAR
A LA IRAEAT PONFF A IE, KRB 7 A AT 2 BUS AR S5 I O H A

S 4, w TARESEE RO ARG SR A AR R, ik
HLLN T2 SCR A 258, BSR4 KGO ORI IZIEBR S 2l
AR DL B RS &, U7k HAR AT DLl i N B R
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IR 401, TN TEN RS SO ERAE, SRR AN SRR M 1 B B R 46 5
AELR, I 00X EIGAE BS R MG SCARE BT R R I, R85 BIR(E B v a9 BR R
i, PARS FRARSCAAR B N 1 TR AR SCAN SRR 5

Transformer, —/> N Hf N 458, HHEH, B4 Transformer FIoHS T —ER
RNN (Recursive Neural Network, i#H#&M %) 2, o] LW —HRAS) T A @ E 8
N, B AR TR ARAAERSH — M . HES RNN AFYZ, Transformer 8% [F] ) b2
f)FHRITE R, FFHAR RPN 8 3R ERR S 1,

ARHVEL Transformer £ B EHIINERE L, T DUSCIE T BGRCRA s, Bk
H, o ma T R S SCAR IR N R, BT DR U N SRR N B R A5 B S TR IG SCA
B IR0 B AE B S G SCARE B ATRAE IR, /185 U AE B B EUR R, D
Je 5 TR UG SCAAS BTN RAASCARFAE, MM o] DUBEREESR I =X, 0 R i R 5 3 Ak
HRFAE, DA JE el R v 2 TR A DR R 3R AT SRS 4 1) SCAR 2 45

AL, X THAKRADNA N BEBRLLECRINRE M SCER, ol TR m, 3k
7350 2 ) PG G B L S S A iy, Bz wT LA 43R FH I ) 40 i s S5 B AT AR A 3R, 1531
B B RN RN, dI RSB R AR AE,  BASCAR G N (RN IM, AR SCARREAE, o,
“@ BARWT DB REE IR RE, B4 ANREAE B 2 A AN B e T THRAIE 3R U 0, YRAT
A F R AR PR AR AL, s L £ I 2% (Convolutional Neural Networks, CNN) DL
BERT (Bidirectional Encoder Representation from Transformers, X[Ai5 S HA) FafdasdbiT
PRI, PIAERAR, A EAR N AT DR A A 2R A0l 19 g 8 25 Bl S SO R AL 1R 4T
FRIERIG, A FRiE XS AN ERR

IR 402, ¥ EIBFEES R SCARRHMESAT R DR, AR & MBFF L, HRIEEE
A ARF1IE 5 R AG SCARF IR AT RF AR R AL, RIS SO G iR AL 5

ERAR I, ZRAE B G R G SRR R Ja, vl DUE P dE T Re 1
PURAS LR G g R, @ — 0, KRR RS [RIGSCARRHE AT R PR, SRIG LR G dntE
FRAE, BARRTDICAN: W EIBRRES RO SCARHE S TR A PR, T IS B i b 3, 3K
1FERE I RE o

AETE, KT RNAIN, A ERRE, DURANRIM, dISCRRFE, /LR R
HHATRMEB B, A5 KN RINAM, dIINZEEHFIE, IF H¥ 245 &R EMI N2 Transformer 24
R AT RS Y, HF2RNAINIM, dNEEEgERE. H, EEESYwmIEA T2
HZ A HRIE RE X, DT B S g, & SSES BASEE R EE AR —, M
T E R G AR AR 5 TR UG SCARRHE AT R B0 7 20, W DURAS R 5 SR N 2x & Tty
fik, ASCHESBIS A B

PR A ISR IE 2 5, o] LURYE 25 & GR i REE S5 UGG SCARRHIEE T R Y, 3145
UGS, BARBTRUA: X 4xE GibEHr ik v 5 R UG SCARAAIE o B B SR 1R 47 LA
RAF 5 R UG SCARF AR N SO G AL RFAE

B AT DURE R /AN RINAM,  d 2R G GRS REE 5 K/NAIM,  d) I SCARRETE X W 19 £ & 3
AT, MM HRANAMM, A SCARRIESREE, o] DUREZ AR G bE 4 1iF A7 it 2 2 4 1) =
fElsh, FEUWHINE, HEIACARRHIES CARRE R R/ NAM, d], HEEEETRN
HTRENF, SCARFHEARR 7R N RHE, T SRR th T2 LR G gl R ik A
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BIBCTR I, PRI ER 7 BB SO M AR 2 oh s 385 GO B RrAE BB AR, PRI
A Jm SEEP RSO AR IR o, AN RE RS L5 AR X 2 AR AR SR M

WUR 403, I CRRFIEAE DR SR G A RS IEREAT R AL Ik, AR ORI R
FFIE L 2 R U SCAR A IS IR 5 SCAR S IR AT AR IR RL G, RIS H AR SCARRALE s

FERARRSEIL, 5 SCAR R IR SO SCR g S R AL AT RAAE U AL, 2B plCAR 2] IE
FAE, ATRLAIE I T 5.

THRR 4031, M SCARAALAE IEAR BN SCR G iR L REAT EVER 1t RAGX MY
PG TR A, TR B R D AT A T AR B, BRAS XTI H AR B R
2, Hi, HisBERmE S EERHE S R SCARRF IR SR BRRF AL

£ B ARTE S AL BTSRRI SCAR TR AR 55, S I FE R SCA TR T DA SE LA 3
PHERA R F AR, (AR A% R BB ST B2 R 8 A 74 0E, SR EA AT
R, WEA A TFAECY 10, S4|lERimb g Ea T, L8t vy 10,

SRTAE SERR LR T, IR REA IE N IR —E S IRAKE —FF, flin, ak
T AT R b A B ESAEITERER, QR AT IR R ST N st R, B4
FEARSCA TR AT DLSE DL IZ A G R, (A, SRR S N ) TR T A A B i AR R (R
i B IE ARG R TR ARG, IR SCAR FRNAE M S 00 B = R 2L
MM A TEARZ A, A S Tt T M PR R SCAR Ty 2, SE A E K AT a2
G

N HAEAT U], SR 5, -l 1A HE S  H AR AL — F s AR o
B, MEFRRTDUE B, 0 CGa) st L RS R AR TN o, 5 T (R N B s N SO
A B AT R ERABAROT 0, (B SEERS L A SO B — A B %A ST IR ER A AR T,
M8 2 MBS FZE0Y 3 IR RASERN, AXMET, 1 (b
FRPMI L (o) WATEF RN, B, TP k) Bl<fi” k-1, k) M5,
PR (k) RCIE” (sk) BIHATFERE, “f (k1) < (sk) WHTEFR, WRix-h>
(sk) FIRAX MAVRIEAY 768 4ERSCRGADRFAL £, WA DR A P4 i 2 20 Sl 0 S04
AR € HEATHTME, MBI AR, BOk Bty fep3ts 3000 g, MEH A
AR/ 1000x1, 2 Ja AT R A ZE — AN AE I B 60w 4, KA S — AT E
7, TR 3000 TR BTG E, A B SR M e B AT, AT
FERXATERE P Sl T — Al E] LRSI P 22 A (L], AT 5 T 588 1, SCELEE Lo
SR EHE I 0 SCAR TR, 0 — 25 ST E KA T I 246

PR — R S, B SCACRFAL A2 I BB SOR G i RF L REAT FVE B iy, 3hAs
X RIAG BER A, AT DA BN AM, dIRSCR SR LA Z BERE R
Fr, R A

w, ) x W,
iemlm=SOftmax(( q j‘zi%e((f)k f)

TSI, PRI R e,
Lemim Jgys e A, Voo Wi, Worgmmrese SiiE, ¢ 9 S0 R Rminssir,
size TR SCAIBRAT RN, T Fom e o .
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softmax PR#Y, MHRIH —ALTEERE, KR E sigmoid X 2K BIHET, HEY
R Z RN ERUMER ST ER. BEEEFEE IR RER e TR R AR
AT, PIE R L e a0 B SR e B b B T B, BRI A AR IR

E—B L, XSHIAG EVE R e AT A TN AL, SRS RY H AR R &, W]
DLALIE . K506 R 7y i Yemdm gy )\ 78 5 4 4 B2 I P 40 AT 24 BT 2 14 TR A 3
AU B RPN ALTE, AT =1 0] (e &5 0 O [m) B, R AR St i ey £ 5 S )
s F R E vy e Oemim,

Hrf, ERMASERETNEERE, FFRMET IR, Bk, A
grd iy, W LB E 2ER RS B SR B2 R D TR ZR, AR
HEANFHSEES, B d gy B EiTradE, AEmB EREER IR
Oemlmo

VRS — PR ST, AR = T im) 2 5 0 B T ) 2 A 8 B bR BRI E, iR
F: R BT A X A GRS AR BEAT T AR IR, SRS SCARGR SRR XS N H bR 1T
7, a0 H, IR EAR T DO IRYE BRI R, R SR g AR IE S TR S N T
WERHATEZRILAC, R & DT AFT L) T e, 0 417 Tt B = e oK 1 T
WA E RN B SRTF R/, AT I SCA G AR AE EAT 00 P AR 2], wT RASRAS X M )
HARHATFT, MERSEATIE RN, — e B8 7B i st

R T LIS F 1 E i e 260 B AR LR E A T AL TR, SRAS H AR SR N H
PRITE R, BARR DUOARIE AT E &, % B RS54 5 ik b S A i = 5
ITHERULAL, RAE &R RN N AT B IR EE, K A B il = d oK) s == 1
EN B FRHTE R, MM AT DB B AR 10 57 00 E Tl AT, e XS N 1K) B AR B
R, A0 7R SCAR T R B, ST 7T OCR A K a4

UHTIAE 5 v, R N ARFAE R 21 R B )k R R AR T O AR, AR
B AT A U RE O e, AR AR IR e 5 B i B AT T
ANHEIR, SEAEA R .

SR LUE BRI B F /S bR A= rrdEardiee, mtod N EARER, FRA 8 E bR
FRTMN R E bR BES AR, W0k Em R N ARETE S /S B AR SR R T
Pre, SRS ERERCR, FRA iR N EAs HEE e, DEET RS T

TR 4032, X SCARGRIGRHIE ST A UG BB TN, SR XN A ROCAR S B,
B ROCAMS B2 R R ARG R IR A 10 88 23UE B

HH AR SETE A TR A R AN, AMES R Tl BB R A) K AR K 2 Ah, db e R S EUR A R0
JEARKT, SR A 4 RAGSBIAGE U 2T, RRIEE SRR EAERN T TEEE
OO X 5 RS ER, AT {5 25 YO PR 29 75T 0w LIS 17 A7 S AP ik e 8 Tl HL o L
FRAEEGASERE.

BRSO A, SRS R 3T A RUE B E TN, SRAXT R A ROCAE B A
=, ARLadE: REARK
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T
Pifo = sigmoid(W,, (SOftmax ((W“’ ' j%’ w S )) x (Wi -f)) + bip)

S SO A S R E AT AT 20 B T, S I P A s e, Pifosgk
INRIM, 1A SRS BIAE, KRR SCRRILRHE B R 2 /56 3UE R,
Wia . Wae . WivysgsgdhRd, diississa i, W ko Rid, 110015 B8 H
8, Db ur SR SN, O SCARREE . BV, ST K S5
BIRBEHLIA (L IRE T hR RIS IAMRA 1, AS M A PSS HES0 M, W
q- w k 2, (UERETX S NSE, IR S S ARTUEAR A 52 AT DR 52 bR i
BE SRR T RMEAT R, ATDATRARNOZ, A Vs CEASEBR i

Hor, sigmoid BER —EEMZ R R LAY S B H, HHRA S BIAEKMLE, HFE
i, T sigmoid FRELTSRIG LU R BRI SR M, AT B AE AN I 4% R 00RG R
B, BAEBEZR0, 11206,

AT, SHE 6, R ARG ST ] P BREAL IR AR 3R R T
wmE, b, (a) RoRRGRIE, BIRE0 Fon RIGRAE b 7 B AT SCR A4 03807
(b) FRHHATRHE AR 5 R RTAE RLRRE DL R R AR AR IE . (o) R alAs A4 ik 5
JEAR RLRFIE HEAT BBk 2 SR AR M A 1R s Bk, o, BARSEE S vl LR s A SR Y
B N EAHRE T N 25 . BARHl, RSP ESE R TR 4033 100K 4034 X AHANRE
TE52 B [ 0 2E R R AT e A -

TP 4033, X SCARGRILRFAE AT SRR, 2 B3RS Al S AL RRE S S AN AR R, IF
FRAE TS O R0 S IR A AL AE, 2E O ARSF IR 2 H [ 2

HARHL, SCRGRASRAERIR/ANET LA, d], TUREAT X RFAE A B B AR B 5, A
PRFIE S SR AR AL RFIE R /N R [M-1, d], k353, ARE AT AL RR I 5 R4S LR IE, A
RARATFRFIE A Ho A &, AT DUEHE: K RT4S M RRIE S R A A RF I AT I R A 2, 2 5
A G RERFAE X N R N RIM-1, dx 2] AR AR AEZS B TR B o M 3 X R AR 1140 00 I 8 E b 2
DA 48 S R IF A 1l B R A3, mT DR AR AR IR 2 F IRy i, L (0 ) ot A AR T kA7
R, PR s AR SRR

THIR 4034, G AIARRFIEAS H 1A B AT R PO AL TR, AR N I A AR S A S B A
&, AFAR SRS B & R SCAR G i AR AIE A Q0 155 2 BT A

FLARH, A SRR AE A2 B A EE A7 BE TN A 2], SRAS S B AR SR SCAME Bl &, Wl LA
fFE: RAAN

(qu 'fnb)T X (Wnk 'fnb)
Vsize(fyp)

St AR AT A [ S AT B T A B, BRI R S5 SO A B

Hefr, Puboy o/ NAIM-1, 1TH9AIAESCA S Bk, Waw, Wi Way Wil gy ik
AL, AR E Y, Doy dona, dumEmness, Fee s g
G

KRR FIE R/ — M, 15 1T DLt Prbo s 58 37— A FIRE A/ AM-1, 1710
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i, BTN TS DN R ERESEMETSCRUEER, WA 7 — N /e —E
G, RG] DR A AT T — 4 1.

TP 4035, XA HRBEEEIRE. BROCEE B R E AR SRS B R & 3
A GRS TR IR QY IE, A R SCAS 2 TEARFAE

XTSRS IR, T DU H A BVER I RE . B ROUAE B LA AT
SCAME R, M H DU R gad B RA Bir BiER & A B0 E B & DL AHAR
SCAAE BB AT R R IE,  PAAE OCAR Y TERFAE .

PLUERATPIE 4031 2 4035 XMV, il SCRKHIFE IR HON SCAR IR B R ik 31T
W 5, R PUE SCASZ IE KRR 2 248 R B AR BUER HEAT R 2B I b3

ZWE 7, ~H T ABRELHEE PR — M8 E A AS SRR B, H
W, G ) B A AR O AT DLREE = AN A, TR R AR A 2% 18] 701, T X4y
T E AT RIW A EHIWTTT 702 RUR AT DOGRFAESEAT SRR AR 3T % 703, TUAEARTE
A IABRHIE S R GG SCRRHIE AT R AR A, IR SCAR SR Ja, AT O SO 104y
TR AE T AT ICARHE,  FF8R &7 USRI A ZRFAEAE 22 18] 701, HAKH,
AT PUE KN RIM,  dISCR GRS RFAE R 708 M 46 T SCARFE .

TG SCARFR IS IE B A 2 J5, BT SCARA IER BT T2 R E R, Hitebld
BRI 702 W RS SCAR Y IERHIE 2 5 T BRI T UL e £ 75 T B Hre kA7 i =2 1)
701 F ST N A

ERARB S, 8 A 4 o) S A U DA A TR RRAE 5 SO Ym L R A BE AT R AL R
KA HFRSCARERE, "TLUCR. @I EHETTT 702 5 & AT R AERATIE B, WET
HATRME S H ) 2 > — DB SORRHE, #—203h, @ R 702 X% F UK
{ERATIEE RN, #E FHATIE SN E D — DS SCAREHE, 7TEUA: SR AR

1, Pifor < thresh;r, U pppox < threshy,,,
s(xy) =

0, Pifok = threShifo N Pnbok = threShnbo

KT AR MEAT IS ST, DU s 25 7 T SO ACRFAF AT 8 4

H K FORT AR A RORAE Y 5, PUORGRRIE 50 I 10T SRS R
A ACCRE IR, Prbol RS0 k19T SORRFE R B KA 9 3045 S F
threshigogemmriese (5 Mt e, threshnodormrigsemmmsmiy, SCzer
R ERRFAIE 500 K 1T SCAREAIE B 2 0 5 B30 TR B 00 B 0 SO . 70 P B,
2SRy 1, MFORTERRFEF 5N & (0T SRR TRAT B 4, I T DU
T kBT SO E TR B B0 B TS, 2SO0 0, WIROR A
EERPRHIE I 58 K (0TSO (TR B 5, JEM AR 3 5 K 0TSO H 52
A THEATHE B BT SRR

PR T DIOmALRFAE 475 703 S SO TERRAEAS 36 /b — A B T SACREAE AL AT R
W, A BRI AR T SRR, IR A BT ORRAEAT R AL, $75
I B SCASREAE AT T OB 0 USSR 673, SR S0k ) TEASE
%
(LR SEIL, SEALRFOR 4TS 703 SR SO TEREIET 2 b B SR AiF i
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TR IE B H, RIS & FON R HAR T SCARHRFAE, AT RUA: RIESCARMIERHE, KHA
fko :ka(l_ﬂ)-l'(pifokxe-l'pnbokx(l_e)) XU X Ogmim

TR BT S AR IR A SO AL, S RRAE SC AR A8 S 5 T 5L A A 4T A
B, BRI FRR T OSCARRHE. 3,

Froggisir e 5 k ek, Cemimypirgnahmg, 05 Rygnioin
0~1 KT S,

5 T LUR A SC A A0 5 4 TS0 AR AT G B0, 3R R0 R A B b S A
GF, ELpkih, USRI A 5 7 2 B 7T 3, X B e S AR B S AR AT
(AT B, SRABNT IR AT 7 SCAR AT, oS AT 5 5 B R LB T SO AR A AT A T
Alty, FRASXIRH E R SCARRHE, ST T SC A IR i T 37

U 404, I LB AR AT SO AR AT Rl T S A A AT A A B 0, A
R A F R SO

B3 JE T LA 1 S A I A2 1 B T 06 % A BRI 38, 35 20 A D 88 SR
b S0 AU G R SC A G AT IS G B4, FR 7T RS 2 5, St X B2 B bR S A1
B, AT AT BAAE Rl B0 LA IE A S04, SE T IR S AR A R A

SRR, 2% S A B AR R T DL — B A R, TSRAT AR R GPT
(Generative Pre-Training, ERATIIIZE SN SHEMKIL, PTRIRMERZ, RPIFENT
SRR

EE PR, ARSI AR T RO, 1R, AR A R
(A HI SRR ARG B R, 7T LIARIE Se07 B sRBEAT VL, AR B S R B

oA SR, SR T — ST 2 B A ST AR A A R G ST G S A A T
v, TSRO B AR TG SO 4 BT GE RN, 378 B (G i LR S0 A A, 3
% 1 B R AIE L S S S A A S A BT SRR SR S, FF i AT A 4 B
ML O I T B S ACRRAE 0 B OFAE , BRSO AR RBAE . B 3 S A A IRt
AR HAT R AR AN IE, 2 RO AR TR, 35t 0148 160 B 17 U4 SO AR 2 TE AT
SRR AT R R A, B8 E bR SO, f5t 5 T A R S D S A it
B SO AR T AT G B, S48 LR 2 A LR SO AR 0, T AR [ (0 S BR, 7 o 0 S
P AT AR AT A E,  KOKFRAR T AEHEAT 2 BEASAT 4 I O L 22

SRR, T OTESIEN, AT HREE, MEHRRRN— RIS AL,
(R AT AR A RN, A H ST AR 2 A RO PR FOMR A, TRATHCHE 4
HE SR, e BT LI SR S U B O HEAT o BEvk, AU R A B R 1
e, BB FTHA B SO TR SR, T S 0B P 36 R — L A i St 1 7 4
ity

SR 8, T AHE ST R D — Rl R A0SO AR RS B S HHE I, 2T
SRIASIRASSE AL, SRA AR R B0 OIS AR I T A, 2048 1 B B L
T AR S, s AT LU IR TR
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