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o & I TE A PR 4544

[0031]  jiebaZyidl#% : jiebady il &% i 3 B Dy RE R i 3L 431, jiebasy il s vl LLIEAT fi 5
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[ea) B MM 328 11917 21 FRVRFAE (5] &, H AR STAS PP 81 R ARRAIE 0] 8 B 1 3R AE B AR SCA P 271 o &4
FIVRFE , o 328 18] 77 51 B ARFAE [v) 2 B T 3R AIE i 34 1R] 91 7 1 R AN E IRREAE 5 i 55 2% 10
TG R T B AR A [ &, A R 30 1] Y 8 A 9 b 1] 72 3 1R A AL B B bR
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[0039]  WIERfF, BB Ny — Mo, A8 S ] 7 A VERR 5E

[0040]  Frf, &y B FEEAR TR BETFHL (WAndroi dF-HL i0STF-HLE) «FHUERLES . °F
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PDA (M NF - Bh3) VR REIE B X B A& R R HL VR AR i

[0041]  Jiz 5548 AT LA T (W) B IR 55 2% 1] DL 22 AW B ik 25 248 ) il 1) i 55 2 2R A B
Ho ARG, A LR RS RS B E . S E SR s NSRS 20
15 H A AR 55 344 AR 5%« 22 4 %5 W CDN (Content Delivery Network, N2 43 & M4 LA
JRBARAN T G- 6 30 1 H RS 1 = IR 55 2 U S5 2R A6 R .
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I EERERRN “B7 o 7 Hh I BT AR AT F 3 8 ke nT UG PRSI, IF HL AT DABE I SR, 3%
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T IR < B B 3 AT DU I AP T2 11 7 =R AL 1 & $R A 1 — Fh el 2 2
N TR REIRSS , 853 BLUR I T R 3 3 AT LA 1 6 $ (it X A THE ZE R0 A T Al 152 it o 38 8 Al i
HHOTRPI N TERERS -
[0046]  FIRMIZETT LA ELFE(HANIR T F E W25, o2k 2% , Hod 1% 42 N 28 A3 < R Ik
DX < 3 Ak X R 358 P9 12 10 2 9 48 A < 0 8 W -F i A At SEER T 283845 1 W 4% o B AR e mT
T SEBR N 5t 75 SR E , FEMEAERR E
[0047] 2 WLIEI2, Bl 27 H T A H 98 STt 9] (4t 1) — M oA A A 7 VA A s B, Hod
ZITET] DL AT — 3 & AT, W] DL iR S5 28 56 AR v —ml e et 77 2, 1% 77 AT LA
MR S5 AR AT s N 7R 58, 76 SO — L] 3 S IR o, 8 DUIR S8 284 & 1k
1T R BIREAT B0 i 2 s , AR FRE S A7 52 (R I SCAR A B T s I R AP BR

S201, FRIL H b5 SCA 7 H1 R & )7 75
[0048]  E. A, SREXPHE SCA , PHESCARWIE B br ST 7 51 A g 18770 77 51 1 an , 3432
WA input_texts=[“CCLS>”, “I&”, “B|”, “W”, “57, “B7, 7, “W”, A7, w7, @,
= I e T I I (VI = R S 7 e S T S D
R A S A L L S A
T H” L, CHIT, TR, ET, CSEPY” ] HARSCA R AN : “CCLS>”, &7, “BI”, 7,
B R R 5 R () I/ ST~ RS R 1T G P TP E T S
R W SR, BT T AN R BN : “KSEPYT, CBET, BT, R, R, Gl BT,
U T MR - AP F R 7 M 7/ P PR -~ R - 1
“OE”, “CSEP>”
(00491 S202, #fi & H A5 SCA T F1 REAE [n] &2 A 28 18] 71 77 21 R ARHAE [m) & 5 B bR SCA 731
(RRFAIE [n) & T 3R A H AR STAS 7 21 & A 2 BREAE , 456328 181V 72 91 R AR AGE ) B FH T 3R A1k fige
MR P H1 v &S - AR
[0050]  H.f&Hh, n] LUk HHESCAR BRAIE ) &, BE4T U0 20 A0 38, 45 21 B A5 SCAR T 1 RHAIE
[ri) B8 R 128 TR0V B R AR AIE ) & o
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[0051]  S203 , - L 1]V > 1] A ARFAE 170 8, A 5 g 0 3R] e A7 ) H e sl £ (e e VT e
FIFR AL E, H AR A4 B AR SCAS 3 81 o ARy 2 B 0 L FR) 00 £ L 7

[0052]  H4kMH, 140, HARSCA Sy “CLS>™, “8”, “2I”, 17, “55”, "W, 4,7, WY
B[R P G- R R (1R AP T TR S R QP AP (P S
o7 o L, FARSCA P B A A B O R AR A T S L P SN ) L O B
[0053]  S204, k¥ H AR £E AR L I 41 o A9 AL L« H s ST P 81 (R AR AL i 8 A% 326 3]
TR B RFAE 1) B, X bR SCAS PP 91 PP s 4 53R4T 20 4 L W 2 B D 1R 57

[0054]  H 4t , 40, H AR SCA Fp Z1 v A 24 B 500 557 S Ja 7O S5 Ay Al
s Ao U o T SR R o/ A L T 5 s SR ELL = 0 =1 S s B 1 IR 815
e

[0055] A HHF St 4] i, BRI H AR SOA Py S A de 0 7 51 0 AR SR 7 81 KRR Ak
[ BTk e B P 50 AR ARFALE 17 5 AR SCAS P 47 (AR Ak ) B P 3R ALE A SO 7 51 R 84
FHVRFAL » 328 1RV 21 (R R AL 1 B FH SR AE A 3B 1AV 81 o 28 A 5 AL 5 B T 38 1)
1 ) RS AL [ 8 A R A ade Bl 3 8 1 Al £E GRS R0V Fe 2 o B L H b il B4 H
PR ICAS Fp 9 o Ay 1 3 I ) T ) L 5 i 1 b A R s RV e 81 A L F AR
SCAS P B B AL ) B A 16 18]V 21 B SR IR 1) 52, 5 H s SO e 97 v 4R 21 i R AT A 4
B s 2B A (05 At b T F R 3l B R SCAS P 51 A Ao 20 0 2 [ T ) I » X
{3 1R Fe 21 i 0 12 H A inl, IR 1% H bR i 2 5 H b5 SCR P 510 v - 208 s e 1
5 SCAS P 51 v SCAS 21 R R R A AR A 2

[0056] NS, FRIH b SCAS Py SAN g 8 3V 17 51 B4 20 BRAL - A5 -

DIRAL SRIUH bR 3CA

(00571 H.Afh, B4, 4n I3 v Bl (4 S SCAR D I8 2 TSI , B AT 2005 Tt ity H.
TP E " USRI B bR SOR

[0058]  JPERA2, 2T HARSCAS , BEAT RETEACALBE , 75 31 F AR SCAXS B R R 15 o

[0059]  H A&t , il 4, 5 4 &I 3 B s (9 B 4B SC AR b - gramdfl , REBEAT A2 1E AL AL B, 15 3]
ngram_list:[“IBE”, “B3E”, W5z, “FERT, AT, 17, AT, WET, BT,
T, CwET CwE CHE, R, T, AT, T ] SRS SO N R R
Uingram 1istH1 2% AN, &AM @27 B WFE TR LA AT
/N = NI N 1T AN 175 N 1= AN S-S5 SN 6 C LN 15 oo R oS
BICAS A HARSOA

[0060]  SDYRAS, Rt H b5 SCASKE N RS , BEATHF 55 e B AL B, 45 B 15 0T BRI

[0061]  HARM, B, Kingram 11stBEAT & Fe AL B, 13 2 AEIE X N A JF & pinyin_

ngram list:[“yudao”, “daoni”, “nijing”, “jingshi”, “women”, “menbi”, “bixu”,

“xuyong”, “yongyu”, “yvumian”, “miandui”, “erqie”, “qieyao”’, “vaoyu”, “yuchuo”,
“yuyong” ] .

[0062] P HRAA, B H 15 0 7 R HE 2 A P05 R R 2R R AR AT UL, A TR SR 2 H i o
figae 1m]

[0063]  EL A, ¥ 15 1R e A5 Ak A% o 38 i K VE XN B I & pinyin_ngram 1list, fEKdR
2R G R B O LR 0 L) 2 A gk RV 4 2 g R A R — AN Bl K cand s=

10
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[“PRER”, RS, “EHE”, W, AT, BT, T, Ay, R, ‘BT, R
7T,
[0064]  fRAfFcandsH & cand it B 1) H AR XA F I AL Bori pos=[(0,2),(0,2), (1,3),
2,4, 2,4 ,@2,4),3,5), (17,19, (20,22) , (23,25) , (30,33) ] ; Hfr, cand Ak i)l
[0065]  BURAS, FE T H AR STA AL R, HEAT B b B, 159 B BB SOA , PR SCAR B HE
AR SCAS 5 47 AiMiE 158 1)V 41
[0066]  EAARM:, 50, 4 LA input texts=[ “CCLS>”, “#8”, “F|”, “If”, “&”, “K}”,
RIS A (/S TR L R T G TR R ST (G [
“ERTL BT 7 CSEPYT, CBRTL CBRT, R, T, W, BT W, BT T, YR, (BT
“B7, AT L ST W, ST R SR CHIP, TR T, “CSEPY” ] BAR U
N “CCLSY”, “I”, R, W, T WL T T AT, T, A, B/ R, i,
KL T, CHT B T, W, R, BT, T ARIR TR R AN “<SEPY”, “4R”,
B, R, T, CTET, CERT, W CBET, DI, /T BT T T T T
TR T I, R, T, “CSEPYT
[0067]  FE—/NSEfs) H , FESREL H AR SCAR 2 /T, B D IEBL-B4:

ACURBL, S T 431 88 , X TS I R B E 3E AT i Ab L 15 B R B A
[0068]  H.fAHh, Tiii5 43 1] 451 40 jiebasyin] &5 , I jiebady 1] &5 XTIl R B 1HE47 73 10] , 15
B3 EE A cutted words=[HEME, = 5, EH, M H., - 1,
[0069]  JDUEB2, 3 Forii 48 & , HEAT 1A ML e AL B , 15 2k € 5 B AR SR A i IR JE 4y
TR TR A RS A AR shia & b — T
[0070]  EfAdth, 5F4riddE A cutted words=[$E1E,% S, JEH, W H., -1, BEAT IR MERL €
MR, BB E A E S filtered words=[ 3%, 25, G FH, - 1, 18 S5 ) oA £
A R R B A4 1R Bl 3]
[0071]  JDURB3, 3 T Wik Pt & FE AL Y8 S5 1 o0 1a 46 &, 0 1L 8 5 1 20 1] 42 6 %) B 1 ¢

7
H o

[0072]  E &b, 85 FEW Wpypinyin, pypinyin APy thon A& . BT Fik P 3 &
pypinyinflidyE G 1Al 4E & filtered words, Bt G R ial4E & filtered words#: N
AR iR E A filtered wordsXf M HE & filtered pinyin2word.
[0073]  JPERB4, B T-adk Y€ S5 1) 4311 £8 G0 N B, A R IR R
[0074] A&, T3 R0 PR Ak d B o 491 G, 25 T4 2 10 J i R 25, A n ¥ 3 P s | kd
W5 Hodr, BEE I I8 S I 1R SR G N, PE S B dm e B e 22 R B il anshi Flsi
R PR 28 S FE R L, LR RS 0 20, 8 T 8 7 5y st ke d S
[0075] £ —ANsLtafsl b, 15 B AR SUA P 51 B RFAIE [n) B A0 fige ade 18] Y 7 31 IR ARRALE 1n) £,
FEPICL-C2:

WIRCL, FE T HHESCA , AT RS UL 3, 15 2 PHE SUAR R ) &
(00761  E. A, 140, i B 3Fras , K PR SCAF N\ ZBERT I 2535 5 B2 (Pre-trained
Language Model,PLM) , BEATHFAIEFEENALH , 15 2 HFE SCAR I RFE 7] &
(00771 JBERC2, FE T PHESUARRIFHE M & , AT U1 70 A3, 15 21 B A SUAR T B AL 7] =
A I 17 7 51 B REAE [ &

11
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[0078]  E.f&h, i, WE3FrN , 8IS 4E 2, %0 BR AT [SEP ]G B2 SCA AR W) 2=
HATYI53 5 53 945 2 B AR STAS 7 21 BRFAE [ B A0 328 TRV 7 91 (R AR ALE 1) 2
(00791 FE—ANSLHt A A, 3 T e 1RV 5 H1) B RRAIE [ &, A v e 18] Y 20 (1) H A L AE
fig e 1 U A A B, S P IRDL-D4

PP IRDL, T e RV 7 B IR RRAE 7] B, A 5 A 08 1R) Y ) RO R ALE [ 5 6 I 1) R
H—fHEZ
[0080]  E.fAcHh, B, an B4R, F 5 iV e H IR AE 1A B d AN 2 — > (hidden_size,
2 WA 2, 15 25181 51 R AR AAE [m) 06 . R & VA — 4k ME 2R (span_logits) ,span
logitsHI4EE N (batch size,seq len,2) ; HH,hidden sizeR/RNEREZE FIRFIE4ESE,
batch size/nA JLA)E, BIA) 7N EGERE , seq lenFom— A1 A J LA, RIA) 7K R 4E
JF 4R E AT DUOAMLP Multilayer Perceptron, 2 ZRFIND o
[0081]  JBHRD2, J: T AR VA — Ak 28 B e 1) VPP P BE R B, 1EAT U — A b 28, 45 21 ) —
1 e .
[0082]  HE.f&Hh, fldn, anE4RmR , ¥ AR IH—HWAEZ (span_logits) gk i)V 7 414 FE 4
fEseq len,iBidsof tmaxiff AT H— 4L ALFE , #3210 —1k f5 IR
[0083]  ZBURD3, 2 T4 — Ak 5 MR , i 5E g ade 1]V 7 51 1) B A ] RS 4f r B R 28 A 2&¢
IR DAY
[0084] At , K H— AL 5 Mt Ze b i 5 —4E3R 2~ probs, IX 24 probs 73 Al Astart
probs (H #nia (S 46 07 B ME %) Fllend probs (H fpid 2 1L A7 B M) , probs I 4EE N
(batch size,seq len).
[0085]  APERD4, FE T H ARG A BN , 7€ B brinl e & 170 7 5 h iR i hr &
FEET AR & AL B, 1€ B ARt £ fgak 770 7 51 b I kAL G A B A&
147 B AH B LA
[0086]  HA&M, ¥fstart probs (HAxia ML EMEZ AN 25— 75 K4, I ¥end
probs (H bria] (2 b7 MR N 258 =70 K48, 55 — 0 R a8 M i span_start (H A51A
FEE LR A IR AL BD , 2 53 e as i Hyspan_end (H bRial fEA5IE 717 7 21 )
ZAbAL B , o, BB — 3 AR AR — o AR N Bl AT TR (1) 43 2R 4%
[0087]  f5l4n, start_probs (H Frial L 46 67 B M%) AN 258 — 70 K88, i€ start_
probsH & Ji —4EME R i K idx, idx AR 5] 5, 744 1%1idxfF Nspan start;end probs (H
PRI B 26 1AL B N 258 702K 4s i€ end probs i 5 —4EMER S K idx, idx
NZEGT, I ZidxAE N span_end. XHIUN, #istart probsHig 5 —4EMEFR i R 1dx =2
3,end_probsH iz Jg —4EMER B K 1 dxagb , ] “3-BIX AN E il H R i H briA] s Hdr,
TdxFRa) A E , N A)F R B b de — MR R B 1 dx A o H AR R E A1) 1 Fh Y
VY VA= 1 2 S Lo A= Y R N S v i I 5 2 71 8
(00881 {514 , WF LAYk i 1] Y1 7 21 (R AREAIE ) X0 2 (R AR — A i span_logi tsilid 42
HEE Msof tmaxit 4T — R A2 ¥, 15 247 B UL ECRAAE s 25 107 B VS FECRHE , 85 43 25 8% , Tl
ML LE AL BN A B R A BLULEC
[0089] AN SKhifs b , A5 a2k a1V 7 A1) ) H b i) £E B 12 3R]V e 51 o i A7 B ALEE B AR i) R
fig 3k W 7 0 R AR GG A7 B AN H AR TRl R I 1R Y A1 A i &b B BT H AR TR A 3 1]

12
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I B R AL B B AR SCA 7 21 R AIE [m) 8 A 58 RV 7 51 IRARRALE T3] =2, X6 B A SR 71
HH R A A AT AR B e S JE I, B P IREL-E3:

AYREL, He TG A B AN kA B A& RV E B AR 1) B A e H Fran] )
FRRE [A) 5
[0090]  E.fAdth, H T2 IHH7 B (span_start) fIZL 1E4A7 E (span_end) , Mg 1EYC 7 41 1
R AIE 7] R EX H AR 4R AE ] & (span_word_feature) o
(00911 JPERE2, F&T- H AR ial B4R [A) &A1 H b SCAS 7 51 FVREE [F) &, AT HH A0 B, 15 3
ZURERHIE [ 22
[0092]  HEf&#th, 3 Fspan startfllspan end,i@itori pos (WLED_E F =2 Bt M i) H bx SC
A7 HF AL ED BT B Fiword_ori_pos (TLHAD _F [ 57 i &b 18] 6 B2 11 H FR SCAS 7 51 A7
B ik, m] LB B FRIE R AE ] & (span_word feature) 5 AHMN [ H b5 SCAS 7 41 (K HFAE
0 (seq feature) HEATPHEE , 15 B A EERFIE A & (corr feature) ; Hir, 2 S REAE 7] &
(corr feature) HJ4ESE N (batch size,seq len,hidden size*2) .
[0093] 540, L sEword ori pos, A LURE “HE” KRR [r) & A H FR SCAFTF 21 K HRFALE 7]
a2 PSR AR ) R AR — s o, word ori pos A W S6E N H AR SCA B HR A
Ho
[0094]  JPERE3, F& T A4 1) 2, 6 B AR SUARE 81 o A A 4l b AT A5 1 8 A B S 10
Fo
[0095]  Ef&th, 5140, W E5Frs , 1 MR AIE 7] & (corr_feature) I A ZE —> (hidden_
size,vocab_size) K/NAAIEREZ IR H—HYEMEZ (corr logits) s Hr, RKIH—
ML (corr logits) HI4EE N (batch size,seq len,vocab size),vocab size®/n
FRKR/NAERE , v UL PR BRI P FE s AR IH — Y B (corr_logits) MF5E
K/NAERE (vocab_size) i sof tmax, HEATIH— 1L A B, 45 20— AL AL B f5 A2 m) & 5 B
T — A A B S R SR m E I 4E 5 N (batch size,seq len,vocab size) ,batch size.
seq_len.vocab_sized il Z 7~ — Biili A B 18] A B4 FE | A A B B 4 B AN - 3R K /INAE TS
B — A A BE ST MR 1) B oy 2R AR A e ) — A AR B S I E R 1) B b R 1 dx, 1%
TN S ) Wcorr token id, RIA|ES 5 T ER 515 s B A48 5 7 corrtoken
i@ 7)1 85 tokenizer 73 &% , K corr token idfA% 7R H -, RIS B2 4 5 1)+
R 258 7 R AN B 5 R B s 1“1 587 Fh B 587, A S B 0 an 1L 5 R TR (1) TR R
“gp
[0096]  FE—ANShiti 5 H o T AU B RFAE [F) &, 0T H b5 SCAS 7 91 FR AR 1 B 3T A1 4 18
S S N7, B FE P IRFL-F4:

AURFL, FE T AR FFAE M) 2, 108 R H — L AL ER
[0097]  EAHE , ¥ A EE5454E 7 & (corr feature) HIAZE — (hidden size,vocab size)
KNI A ERZ B RIAR T — YR (corr logits) ; Hdr, RIF— LA HMER (corr
logits) H4EE K (batch size,seq len,vocab size),vocab sizef/NF3e K/NGERE, 7]
A F R BRIV F T
[0098]  JBHRF2, T AR IH— A M 2R 1) 3R K/INGERE , 34T H— A b B, 75 215 — b
S MR ) .

13
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(00991  E.fAHh, 5f KI5 — AL 482 (corr logits) BT K/NEREE (vocab size) it
softmax, HEAT H— AL T , 15 20— AR B 5 FINERR [m) & s o, 13— AR 38 5 FOME R [m) &
HI4EE N (batch size,seq len,vocab size) ,batch size.seq len.vocab sizeZ HFR~
— Bl 1) B ) AN BT R BB A R N R ORI

[0100]  JBHRF3, & T H-— b Ab 2 J5 BRI & , i€ A G IR 51 5

[0101]  EfAh, K5 0 — b b BE 5 ik 26 1m) &8 1 43 2848, 1 8 5 — (AL B2 S 6 n) 2=
W K idx, 1Zidxo N 8 JG 1 corr_token id, BIZYEE G 7RI 55 .

[0102]  JPERF4, BTG TR S5, 8 7 282 T D AL B, 15 2 A 55 )5 1+
[0103]  H.fAkHh, 433" 28 T LA N tokenizer; B0, ¥ M6 5 B corr_token ididid
tokenizer,¥corr_token_idffht 73R 7=, RIAS 2 245 J5 107

[0104]  FE—ANSLjtafslh, BT 0 — 4 b B F R MR m &, i e AR B R R S 5, A
Fifi:

B IH— A A HE 5 IR R B ) & o R P IO TG R B E AR R TR S 5.
[0105]  EL A, K5 0 — 1k b B 5 ik 26 1m) & 08 1 43 2848 , 1 8 5 — (AL B S N n) 2=
& e R PR IO R, BV — A AL 28 f5 O E 2R ) B b i K M) 1 dx, i1 dxo A S JE PR
GRS
[0106] [ A4S HRiF SEiitifal, 22/ A U0~ A ad AR -

HH T B AR 35S B AR SCA T F1 o A 2 0 2 %) Tl %) TE A = , DA e 1] 717 31
W g 1% B AR IR % B AR R 25 B AR SCAR AR B A 85, g T B AR ST 75
W SCAS 2 B RO RNV S
[0107]  h 1 SE 4 A BRARAS B U S5 B S (L 0 7 3, 1 1 45 A ELAR N 3 5 IR s 0 4
I St 9] 1R 7 S AT 3k — Ui .

[0108] 7 HR i SIcjita ) B 4 (i 1) 7 v v DA FH 2] 22 P ali SR [k Z B AR 55+, B s AL o
B A AR PRSP 2 S K JOCR (Optical Character Recognition, iR iR
A, W] DA T BRI RCR , b i B8 T 77 b ARG s B BUAS [R] 455 16, o] DAAR 488 X6t
I3 37 s B DI R B0E A2 RN IR e, 38 v R IR 55 B3R, ] L4k 8 in s -~ 3 & AR
e, T e hA A B e T

[0109]  7E—ANEARR 37 5 St b, i SCAR M 5, 2 K6, m T —FoeAk 4y
FOTERAL B RE , W6 AT, A% R STt 91 32 AL () SCAR A A 7 VA A B AR U FE a0 R AP
PR

S601, Ik 55 s A4 SRR
(01101 H4AHh, &0 41 an B 3 v BT s Bk AR o 481 4, 38 3 9 1l 2, 5 IRt 3t 47 49 1] Ak
LSRR S s B T e S, TR AR, 15 2 vE s R 4R A, I8 IS 1
) B T g3 ] ) S 2R 44 FR RN B 3] 5 T BOACHE o R A I DR S B R AR A, i e R IS
(1) 73R B8 G 6 N 5 5 T U8 S 1 20 1R B2 60 B I E 5 R4 kAR
[0111]  S602, ik 55 28 3RH H AR 3CA
(01121 H Az, 54, 4n ] 3 v By (1) iR 4 AR Oy a8 238 5 i, FRATT 06 25 55 T DA, 1 HL
PP A RSN B AR SUA
[0113]  S603, Ik 55w BEAT (5% i) VUL AC o

14
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[0114]  E Ak, 3T HARSCA , AT R A B, 15 2] B bR SCARS B RS 5% H AR SCAR
XL REE , BEAT P S 40 Ab B, 75 20 V50 B I HE B 5 R RS T B (B AT R R R
HEATULHD » AN RAVRZE ARt 5 i ak 1m) Y o 48 2, Gn P 3 P B ) ik i 1] 1 DL

[0115]  S604, ik 55 a5 H AR SUA Mg 1YL AT HH e ab 38 , 45 B PH 04

(01161 E4Ah, {540, 4n &3 B i a2 190 422 PHZSCAR B HE B bR SUA 7 51 Fif ik
WCF A

[0117]  S605, ik 55 a5 T-HF 4 SUA, B 58 H bR SCAS 7 1 (R AR AR [ra) 2 R0 328 3V 7 270 1
fiEIA) &

[0118]  H A&, 540, an B3 pfras , B HF e SCA A 22 7 FI AR 3 BB A () BERT i 1| 25
T A, BEAT RS B, 15 BN P SUAR BRI 7] & 380 7 51 R5AE B2 U B o ) 4 3 42
JZ, ¥% 5y BE A [SEP I X 4 SUAR BIRFE 7] E3EAT V153, 73 345 21 H AR STAS T 31 R RFAE [ £ AT
i 38 TR A R ARAIE 7] 22

[0119]  S606 , Ak 55 &% 4= T~ fig e 1] V1 7 &1 BV REAIE [m) &2, A 7 1 326 )V 7 2 19 H B i £ ik i
WA R e i BN kAL E .

[0120]  EL A, 540, an B4 B , WA 30 1] 71 77 21 FRARE AR ) B i N 28 gk e 1) V1 2 SR e 4%
B i) —/~ (hidden size,2) FIAEE R, 13 25k 161 7 51 BREAE [A) & 060 B 1) A JH —
HER (span_logits) ,span logitsH)4EE N (batch size,seq len,2) ; Hr, ik a2
SR TR IR O U 18] 3 P 7 IR A48 1) V25 SR AR R, hidden_size3&om Bel)= U FFIELE L
batch size®RAJLAJTE, BIA) TN YL seq TenFoR —a) i A J LA, Bl4) 7K 4E
J& s AR R T LURMLP (MultiLayer Perceptron, 2 EIEAIND 40, 48 kAR 9
—MAEZ (span_logits) FIMEEIRL 7K EE4E R seq len, J@ I ik )i & Rk Fpid b
[F)sof tmax@BEAT VA — AL AL B, 15 29— 40 J5 B 0 — 40 5 2 b i 5 — 4R 2 A
probs,iX24~probs4; il start_probs (H A1 FIHL 4G AL B M Z) flend _probs (H Axii] i 2
1IEAZ B MR ,probsHI4EE N (batch size,seq len) .¥fstart probs (H¥nial RGN B
MER) TN 25— 73 K48, ¥ end_probs (H AR B 1L LR M B 5E —0 K48, 58
— I RERH H N span_start (H AR iR ERIE N 75 R A B , 56 i Kasimt ~
span_end (H FR1a FEAR G TRV 7 A0 R 2 ab A D , Forb, 35— 0 RE A EE — 00 2R 2R N K4
HH BT 7S IR 346 1] Y 27 SR BRI v (1) 23 2888 o 1 A, A B4 B o 5 WA 48 1RV 5 51 PR ARRAE [
T N AR IH — A span_logi tsilit 2 1E 8 E M sof tmax AT — R 5284, 15 2| AL E T
BCARFAE 5 286 -7 B VU FCREAE , 38 ik g e 1] 2 Rk i pe b 43 2838 , T A 46 Aor B A2 1B A7
BT

[0121]  S607, M 25 a5 T e aa A B AN 2 1A B A G 1810 7 51 R ARRAIE 1) 2 HR A 2 E A
1] B REAIE [

[0122]  S608, Ak 55 %5 2& T H Fria RFE [ £ A0 B b5 SCAR 7 51 RHE 7 &, 347 BHe b 21,
13BN F R IR &

[0123]  S609, ik 55 &5 2 T LA RHAIE I &, 10 R VA — AL A s 3R .

[0124]  H &, a0, an &5 s, A ERHE ) & (corr feature) i N\ B 73R /3 FBL
i —~ (hidden size,vocab size) K/NIEEREE, 52K T YEM R (corr
logits) ;s Hirp, 3R 4 RAH N B 3P m I 7 3R 0 BB, R IH— L A 8526 (corr
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logits) B4 K (batch size,seq len,vocab size),vocab sizef/NF3e K/NGERE, 7]
A F R BRIV F T
[0125]  S610, Jx 55 #di T AR H— AL A B 2R B - 3R R /NE RS, JEAT U — A b 28, 45 315 —
AL 5 IR ) & .
[0126]  E A&, Flan, anE 5w, A AR IH— U2 (corr_logits) FR R/NEREE
(vocab size) @it 7R /b hsof tmax, #EATIH— AL AR , 15 2 VH — 4k A3 5 FOAE 2 7]
g Hd, I3 A J5 LR ) = 1 4E 5 N (batch size,seq len,vocab size) ,batch
size.seq_len.vocab_sizedy HIZR N — Bk 1 BT AN B 4E B A ) BB B AN 73 K/
YRz,
[0127]  S611, R4 aE T IH—fbAb B FE MR &, e U E TR RG] 5.
[0128]  E.fAh, K5 0 — 1k b B 5 ik 26 [m) 08 1 7 3R 40 B R 73 2888, B e H— LAk
S AR 1) B B R I i dx, 1 AN A A R P corr_token_id, BPAY B /5 2 B R 4]
T
[0129]  S612, IrS5asd T G IR 51 5, It 7 ] 25 3EAT MR Ab B , 753 3 245 /5 (1)
Fo
[0130] L fA&Hh, 73 id #% Al LL Ntokenizer . ¥ 4 B FMicorr token idilid
tokenizer,K¥fcorr token idffhdJy 3 i, RIS B 65 5 17 fp B - v an &l 5
Firs B 58" W ) 587, ) a1 an 5 H s 1 I HR i (B
[0131] N A B Siitifal, 22/ B U0~ A s AR -

505 22 N 3 55, B LA AR L AT S AR BR A S AN L 2 RS H 2R L OCRIR 7 &5
FH T~ H A 1) B0 46 H AR STAS 7 51 HR ARR 24 B 0 N PRS00 ) T A =, Mg ade 1] 71 8 31 A ff 7 1%
H 5, IR 1% B b 25 B AR SCAR P A h 2 A8, Nmidemr 17 B A5 SUAR P31 A4y
) SR AN HE R 2 o B R FH A0S Rl , B an i e S 5 SR AT A B IX R BE RE B TR
REIE Y = FTRCR, XRERTERE € s AR — DR AR e 5 PR, i,
H5E Y451 G 1] 3 R B 7 B 2R 44 o 451 40 56 251 £ 38 FH A A IR 55 » 8 o DR RSB A e I 25— A S
WEE, et —A B AR B4 1 A P R AR P8V 2% 75 22, | AT Il 25 4538
W, I gL I E A R E H bR, 3K H AR IR 2 5 AR SO 75 R 2 B A 5 e dR
Tl 55 S0 1) 2 SR« R AR AR T Y 5% 75 2L, A8 FH AN R RN URU2E , Gt , i pRdtE B 22
b N FH 3 55 B SCAR A Ay, SCAR M B 451 an e SCHE S 24
[0132] R HRF S 7 — Mo R B 2 A MR BN A B B i
IR SCAR A8 B 70, ALAG 55— A PR ER 701 55 — AL FRBEER 702, 55 = Kb FRBRER 7031 5 Y
AL EREHLT04.
[0133]  EE—AbEEAIHT01, F T 3RE H b SCA 7 21 Aivfigad i 0 7 41 5

B ACPRBIET02, TR E B B SCA T 1 R ARFAE [r) B i 328 1)V 7 21 R ARRALE 7]
2, B R SCA T B A 1) 2 3R A B AR SCAS 7 51 R & AN BRRAIE 5 5 328 18091 77 51 1R
AiE 7] 8 FH T SR AEAG 12 18] 9 7 51 H AN - B RRALE

B AL ERAIHRT03, FH T2 TR RV E A R AE [ B, B fiseade 1R Y 7 A1 Y B AR
WE IR A AL R, H FrE] H aFE T 2 5 S

VYA BEALERT04 , FH T8 T H iRl fE A a0 5 21 v B AL & B AR ST 7 1 ) R
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AIE ) 5 AR 328 1] 95 A0 AR AR AIE ) =, X A SCAR T 81 A R 4 i a3 AT A1 B 1 A A IS 1Y
o
[0134]  FE—/NSjtafs] o, 85— A FRBIER 701, B T

SRHLE AR SCA

BT HARSCA, BT RAEAL AL B, 153 H bR SCAS N 5 1E

W H AR SCAS B B RLTE , BEAT DF & e e A B, 75 30 J 75 06 B P

Y0 13 o 07 ) 9 AR O AGE 2R R R ] Y B AT T 5 N TR SRR i S % 34 1]
s

BT HARSCARRME R R, AT PR AL, 15 B PHE SO, PR SCAR S H brCA
7 BRI P o
[0135]  #F—SEjtfs] H , 58— A BRARER 701, I H T

T I PR A TR 2, 0 IR I SRR AT o iR b B, A5 B R AR

BTG AT A M e A, 15 B3 RS M AR L R (i R A
433 B 2B A0 56 42 FR L Bhia] 22— T

ST TGP RN I8 5 050 R, i e ek 1 2 R R A R B

ST 0L YR G 1 o TR B A N B, RS T R
[0136]  FE—/NSjtafs o, 85 A PRI 702, B T

BT PO, B TRFE SR UL R, 759 B PH SO R 1) 2 5

R T PHE AR BVERE [ &, AT V)0 A B, 25 30 H A5 SCAS T 51 B HRRAE 1) B A i
WV B BRI 7] =
[0137]  FE—/NSEjafyl H , 28 — A FRARHL 703, B4R T -

T I TRV P B BV RRAE [ 2, B 22 0% 3R TR0V e 1) RO AAE T 256 2 ) A U — Ak

TR U 3R LT 1K RE e, 16477 — P AR, 5007 — {5 0
B
LTI {hJ5 BB B 2 (AT S0 1 6 0 5 A A2 1 T A

BT A AR R G AL B 8 € H AR IR R L R PR S kR da o & IR ST
H Fmia] (0 25 1B 7 BRER , 0 H bnial A2 e im0 P 21 g & O L iR o B AN 25 147 B
FE VL.
[0138]  #E—ANSEftidy] b, A 1) P ) (4 H sl £E 5 a8 30 1 510 o 1) A7 B B4 B b il 42
a6 1]V i 27 R S 4 o7 A0 H A 1) 78 g 1RV P A1 vh g 22 AL B SE DU AL RS R 704, A
T

S YA LS A= BN S s b WA NN ES RN - SR b A S R AR il E R

=]

2
ST B AR IA (KR AL 1) B AN B AR SCA P S IRRFAIL (7 &, BEAT PR AL R, 15 B A 45
(IRCIE=¢

S PN ERRFAIE 1) B, X bR SO PP 91 PP AR 1 8 5 R AT 2 B L i e A ) 1
(01391 #E— NSty , 25 DU AL BRAER 704, HAR ] T
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BT AMEEFRE R &2, 108 R H — L AL

BT AR A M Z I 7 R RNGERT, 047 H— AR 3, 45 30— A 3 5 1
MR ) &

BT H— A BE S ML 1) &, B E S S I IR 515

BT MR RFRRG T, @ im gt AT RS A 3, 15 B A 48 5 1
[0140]  FE—/SLjidsrh , 56 DU AL B BIH 704, B T -

W IH— A HE 5 B R B ) & o R P RO TG R B E AR R TR S 5.
[0141] N F AR HiF SEqitifa], 22/ B U0 A a8 AR -

SREH FRSCA P B Mg e 17 21 5 B 8 B FR SCAS 7 91 (R AR AR (] B A0 3 1) V1
FIEIRFAIE ) 2, H A5 SCA T B RHE 7] & TR AE B bR SCAS 7 51 &S BIRRAIE » % 306 1]
TE 7 B R AE [ B T R A A 328 )V 91 v A 7 R RFAE 5 225 T 38 ) 5 91 B R AIE 1]
=, B E gk R A1 B B AR AR RV R A R AL, H AR B FE B bR U T B fr
LY R 0E N ) TR0 ) TR 7 s BT B AR R A s 1RV R A B AL L B B SCAS A R R AE
[ri) 2 A g e 1V F R AR AIE [R) &, X6 B AR STAS i 1 v e 2 - 1R AT A A S 108 1 B S 175
W, B H bR ALEE B AR SUA R B A AE 2 A o N RSB0 ) TR A 5, Mg 1] A
€ 1% B bRl 30 1% B AR 25 B AR SCAR P9 b = B 855, e 1 H AR XA 7 1 v
SCA L I R FIAERR L
[0142]  AHRESLHEFILHEHE 7 —Fh i I xR T IR SN S s m E B8 s, 8
7R B FRL T % 4000 BL 9% « AL R 25400 LAIAFfi# #54003 o He v, AL 2R 25400 LAIA7 it 25 4003 4H
M, W S 2840024 7 . AT I M, B 1 45400038 FT DLELFR ISR #4004, UK #4004 A] LA
FTZ i1 & 5 HoAth FL 735 & 18] B 8008 58 B, an s 1 A& A/ et ) e 5% 7 22
Ut B R 5 SEBR B HOR 2840044 R T — N, 1 T 1 254000 (1 45 14 AN o0t A 17
SEtiAG () BIR 5E
[0143]  AbFEZE4001 0] LLSZCPU (Central Processing Unit, 1 Jekb 2% , i FH AL PR S,
DSP(Digital Signal Processor,H(#E{5 5 4 EE2S) ,ASIC (Application Specific
Integrated Circuit, T FHEMHEK) ,FPGA (Field Programmable Gate Array, % vl %
FEITREZ)D B3 HoAth v] Jm 22 AR 2 AF i AR B AR a8 AR VA S0k Bl B E S A & T A
S ELHHAT S5 B A HRIE A TF N S R () & P 451 (1) 12 48 7 A, ARCH R B o A 3 AR
4001 7] LU Se Bl R DI RE AL &, 00 & — AN B DN A BE S 2H A, DSPAN Rl b BE 25 1)
HEE
[0144] 284002 7] f 4% — 3@ % , /£ FR 1 2 AL %45 B . 4640027 LZPCI
(Peripheral Component Interconnect, 44 B &R E) S ZEEEISA (Extended
Industry Standard Architecture,¥ & TOIVARAELE ) M2k 55, B 264002 7] PLoy Ak &
e AR S R 5 N TR R, B8 — R A& R R (B HARRAE — R &
Gl — MR R
[0145]  77{#%#$4003 7] LLFEROM (Read Only Memory, Hif7f##%) ol 176k ¥ & 15 B AN TS
A W AN R B F S A7, RAM (Random Access Memory , BEATLAT HUAT il &%) B3PI A7k
S AR A 1 A SRR B S A7 4%, BT BLZEEPROM (Electrically Erasable
Programmable Read Only Memory, H AJ # 1] 25 2 H S /7 fif #%) .CD-ROM (Compact Disc
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Read Only Memory, Hiszdit) Bl HAh 6 B A7  JEREAT fil CELHE R 48 YRR OB il e il 4L
18 R RS RERLAEAE N O S ARG AT i T B RS T A B LT B
MUAR T FF REGE t v SEATLESL B AT ] FE At A J5T , 75 A PR 52
[0146]  f7fi##84003 F T A7 PAAT A F i St 09 R T F SN LAR T , F Fh AL BE 28400 1R 428 il 4
T o AL ZRA001 FH T AT A7 284003 R A7 i (10T SEALAE ST, DS I A i 7 v S5 it 461 e 7 (1)
IR,
[0147] b, TR & B EAR T RS AR,
[0148] N FHA HIE St , 22/ B a0 R A 280k -

SREH bR SCA P B FME L 7V F 51 s B e B AR SCAS 7 F1 (PARFAIE 1) B A0 35 18]V 7
G BIREAE [F) 5, H bR SCASF F1 RFAE 1) 8 B T 3R AE B AR SCA 7 51 R S AS 2 IR AIE , {5 328 7]
17 5 BVREAE ) 5 FH T R AEAR 326 371V 3 510 AR 88 AN 2 B ARRAE 5 22 T 248 1] Y7 1) B RRAE [
B, 0 8 R TR A 0 B bR R PR AR A R AL B, H AR TS B AR SOR T A A
2 o) I B T P TR 5 T AR R LA I 1RV 7 A1 AL B B AR SCAS T B AR
i) B OB 36 11915 21 B ARFAGE 1) &, 6 b SCAS 7 970 AR A Al - 13047 A1 B 1 M i s )7
Wi, BT H bR HE H AR SCAR TP 51 A AR 2 i 5o I B T PR TR A o, A R 4
B 2 % H AR, IR Z B AR 2 5 B AR SCRJT A = 1) 28, NI & 17 B A5 SCAR 751
SCAR LU ) R0 R HERF S
[0149] A HE St FE ML T — Pt SN RS AR A BT 1% LA S R B A
THENURE T T SRR 4 A BR AR PHAT B AT S0 FT 3R 5 9 S it 491 1 20 B T AR L P9 25
[0150] AR St (ol iR $2 4t 1 — ot SENLARR 7 7 i, B S T SALRR S, T SLAE 7 4 4k
T B PAT I AT SEEIL AT IR J5 vk St 5] ) 20 9 R AH B 25
[0151]  JEF 55 A H i S 49 32 (46 10 75 v A R0 10 S 2, AR P S it (i $2 446 7 — A - S L
TR S B F EAVRE T Zat EALRR P P S s v SRR P A T EHLE 2 1% H LR &
EAETETH NPT AF A TR o VSR 4 R AL BE 28 A TT SN AT A7 A B UZ T H L
T84, B PAT X EALTE A R T EALR S PAT E IR A B AT — vl i St 5] o 42
L7
[0152]  RIZEREMIE , BAR A B i STt ] i i P2 P w7 Sk FB R S AN D IR (H 2
T 5 IR (1) S I FEAS 52 R T 5 Sk BT 48 7 BT « B FE A SCH A BAf ) Ud B, 75 U FE AR
FH 175 S5 it £91) P — 6 S i 37 s A, 25 VR B AR R St 20 B T DA B SR DA A R IR PR AT
BEAb, 25 T FE B H R 23 B A 30 0 BRI T S bR 1 SE it ¢, nT LR 2 A TP IR EGE 24
By B o 33K S - 25 IR Bl 3 A B R (190350 49 B 4 3 AT DATE [R) — B Z0 B BAT 5 X e 20 PR el B B
o RS T 0 BB B B B AR AT LAY B TE AN [R] IR I 208 04T o ZEAT I ZIA R 35 50, 31X
e3P PR B B B PAT IR mT DARR i 75 3R RIS L, 4% B33 St 491 o) st AN R i1
[0153] DA b BT I AN 2 A WA 135 3508 4 S it 37 5% 10 T e s it g =X, B2 24 48 HY X0 AR R ik
52 38 4 RN G SR, 75 AN B 25 A B I 7 RE AR BRI AT T, R T A HiFHE AR
AR AR St T B, (R T T 4 H v St 9] PR LR 3 Y
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S201

FRECE AR LK P Fa % 22 18] L 5 7))
€ B AR AP 369 45 AR ) = A ik 18 )L P P 69 A AR =, 9202
AL ARF7 04 IEmE A TRIEBARLA I P EANF49 | —
AF4E, MR E)C A P0G 4FAE @) & Bl T & ARt 8 ) 5 P F &

A5 0 45 AE
A TR BELCF P04 4R =, #0215 180 A 5] 89 B 4718 $203
BEAEZBCFP| P E, BARBEEFEBIRL ARSI P HY | —
5E 53 2 649 TR 89 1B A 5

AT BARBEAZERELFIIFOI2E . BARL KB 694548 S204
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