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Abstract: In the field of news, the identification of named entities is complicated by complex syntactic structures and
long entity names, which pose challenges for determining entity boundaries and lead to interruptions in predicting long en-
tities using sequence labeling methods. To address these challenges, a model named SpaCE (span and category enhance-
ment for Chinese news named entity recognition) was proposed. This model was developed based on the bidirectional en-
coder representation pre-trained model with a Transformer structure (BERT) and was enhanced by span prediction and
category description to improve recognition performance. During the encoding of news text information, category descrip-
tions were incorporated to enhance semantic knowledge, and a span-based decoding method was adopted to address inter-
ruptions in predicting long entities. Furthermore, word boundary information was introduced through precise labeling,
and the entity matching strategy was optimized, effectively reducing non-entity matching caused by span decoding. Com-
pared to baseline models, SpaCE demonstrated improved performance on three datasets. Furthermore, SpaCE exhibits
strong named entity recognition capabilities on disordered texts, indicating its robustness.
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{"start_idx": 110, "end_idx": 113, "type": "POS", "entity": "H¢ £ 7 HL" },
{ "start_idx": 124, "end_idx": 127, "type": "POS", "entity": "It EE]HL"},
{ "start_idx": 210, "end_idx": 213, "type": "POS","entity": "R FIHL"}]
=5 AEBEEI S MLELEN
TR A I 26 45 46 Je 250
Yl 3% BertEmbeddingsBertEncoder- BertPooler
HULREREEE LSTM(embed_dim=771, hidden_dim=384, bidirectional=True)
FAR GIDA Rae s Classifier Layer(class num=7, out_features=768)
SERALE oy A Classifier_Layer(class num=7, out_features=768)

1F 18] LSTM £ I 18] 5 K ¢ I Ba IR 2, T, 2 & )
LSTM fE i [l 0K ¢ B RREOIR A, 57 R Pl
VB, BRI [0z ) B BB IR A8 78 A AN )R] 20 b 4
U P HEATERE, MR RCE EE M RRD. Hl
Fe 58 2% 4E B2 hidden_dim /2 5 28 i H 45 B2 (1) — 2
1E Classifier Layer 1, Z%{ out features 3% 7 fix
i AR II4ENE; class num KR SRR R IR
2 5 FRUAE Yang SO E L B H A 8> 2 5
WEMEL6 PR,

TE SR W BT 55, JE R R R R
HEZE (RecalD FF EAE AL

(Precision) «

*o6 HEAHMINSHIRE

LTS WRTFIKE kKA IR &
) R =

GsrbNews 256 4 20 3x10°  6x107
OntoNotes4.0 128 32 5 8x10°  8x10”
MSRA 128 32 20 3x10°  6x107

R M R AR ER, o R

TP ,
Precision = TPFp * 100% )
— TP 0
Recall = TP FN 100% (100
F= 2><Pre.c¥510n><Recall < 100% an
Precision + Recall
Horr, TP RHEALE G IE M Sk % E, FP &R
*%iw,\ﬁﬂﬁﬁmﬁﬁ%%iﬁg, FN R 3 R 1 )
1) B S SEAR B R
33 LIER

N T Bk SpaCE [ &M, A ST B 1 P Fil
T #1 bR 3 B9 77 19— SoftLexicon™ # BERT-
Tagger ™, D\ Rh3%T25 1% BN /7 i ——LEAR"
1 GlobalPointer™. SoftLexicon & — i &7 B .45 %L
IR 3G 58 NER i, e B BANF R B A ILAC
WG N BMES, L4 aE4E (REDUEAN /N
FRUG. HiEl g5, BB FTA VLECRE ), AT
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F S BN 77 R 78 1 . BERT-Tagger F] H
BERT 8 2% =) 81 =5 (i) ] 2 387, DA SE 4 i ol
& ETFE R . LEARA 1% ) B SARIR A 5 1
XA S, 2 7MF F BERT 2 i 23 6 bR 25 ik SCAR
AFEGE A AT It , 15 BIA R SCAR IR N
THNZRRCE AR NMETY RTS8 SCAR RS Fi iR
AL T BERT % i &5 AL E .- GlobalPointer $2 H
T MR T A BE I NER HEZE . 7E 2 5
TR 7, 38 28 R SIS 3 S48 40 )
MSARRIF RIS WA E, AR5 HIWTIX AN B 2
(A2 A Rl — S e e . SR, Be b VAT
GH BRI RS R E, BN EATSL R R
—ANFERAAR, T IX—HE, GlobalPointer 14
AR E RN — D EBAREAT H ), AT 4
St o

KI~FRKIRIEINAFBIEE EHLimas R .
BARTI S, T RN A 3N a5 B3R
P BT T A E R T E R . 5
FeF S R T AE A AR b, SpaCE 75 3 M4 11y
WS 7 s F{E. JF H, SpaCE #1 GlobalPointer
BIIERTON 1 2 ek . R4 Z AT 74T, LEAR
FEP5 BE RS B A B R RITEC R ), 3X AT g 3 5
JESARCEL SO . i, AN SR TG A7 B AT
e 5 n— NSRS AR A BULEC R, MRS A R
WU NP SEAR B4R DU R HB T Ly — NS4k . A
2N, SpaCE#I A SARILEL 7%, Wb T |
BE ORI LB ke, B EFE R XS T
LEAR. GlobalPointer MR 5 F 1) FF 4A o7 B A 45 3R
AL BAE N — A BRI 2 75 40 B S BE AR, ALkt
REMS SRS LEA el 43 I B T AR AN 45 R A B 2H B 1) 3E
Sk, SR, WAE—EREEE RHIES T O — e
SEARFRAEE /. %7 oK, SpaCE 7E GsrbNews %{
e B ROSIR G, o0 ) G At 9 Ao T 5
T FOE B3R T 0.85% F11.03%. M3 8 Al
RIMEEF KA, SpaCE 7t OntoNotes 4.0 F1 MSRA
PR R B R FREOLT 4 DT E DT, R
AR BRI MR

3 HE R BRI 45 RAE B T SpaCE [ 2%
Y. 1 SpaCE W 5| Nl [iL FME 5, AT i€
— U STAR I S AL . R AR B R
WG OL T, B A AR EN  0E A VT HC 3R
W&, B T T SO IR SR HER P . 7
3NETEIEE AR, GsrbNews £ £ 10 M BE T2 T

+R7T BHEBFE GsrbNews HIEE FRYSEIGER

R LELES (EIEES F{H
SoftLexicon 75.00% 64.34% 69.26%
BERT-Tagger 87.68% 82.20% 84.85%
LEAR 92.10% 79.21% 85.17%
GlobalPointer 87.57% 83.86% 84.99%
SpaCE 91.56% 81.11% 86.02%

e TR R R R, R

&8 &Z1RAUIE OntoNotesd.0 HIEE FRUSLIGLER

e Wi Al Fo {8
SoftLexicon 77.13% 75.22% 76.16%
BERT-Tagger 78.01% 80.35% 79.16%
LEAR 83.79% 80.49% 82.11%
GlobalPointer 82.76% 82.78% 82.13%
SpaCE 84.06% 80.86% 82.43%

R FIRBEMSRABIRE LHIIHER

H Wit A% F I
SoftLexicon 94.73% 93.40% 94.06%
BERT-Tagger 94.97% 94.62% 94.80%

LEAR 95.93% 94.60% 95.26%
GlobalPointer 94.19% 94.27% 94.09%

SpaCE 95.50% 95.19% 95.34%

FEWIE T H AP Bl e . X — DR BT LU
AT 53 b A R B B, XA AR 35 e fi
RERAE N R A v SR A M 27 ST B R, T A
B ALY P U SRR RCR . JC AR
MSRA ¥i#idE b, PERESETHIR A BN, M2
T, SpaCE /Xl BRI I T 5 HABE LA LE
RO 2 I TEREIL S -

HIT T PR 500 A B B B 3 37 AL — MG
B, IR DRI A B XA AR A BT
R B i e 7 Pl SRS P ) 22 T8 (U 454 o e b
N T B SpaCE & #E Mk, A< SCIE 1 SE6: 73 Hr
FETCFP SRR LR SEHRAIRER . ik, ASCEL
FITERAT (RS S ER 5D N ERR
s GsrbNews X 52 VIR sz A1) 1, SR X D)3
Ja B A5 BEAT BEALHE R AT AL H o 5o
IR ATRALBE SN, M TSN, TR
ARG R 10,

RNEIR A AR Ty SO HlE F i S
B . XHUR 1R 7S T ORI, fEF
MAKE L, AR REEA A RN
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®10 LFXAEREBSHSF

. BRI A2 E A TR AT 1 2 B R 2 12, LSS S B BSOS S5, 15 MU A A R (K R0 B2 T K 22 AR AT DR 8 22 H it

ESCAR SRR, A Y R BB KR B IR AR e, 350 A T TR T KA RS IBUE B, AN RERLAE T BN I IR T 4
TR Pk 7 S5 8, B U TR, 4 BIERE IV RIS Fh . ImRE I A V2R B OE S0, AVE 2 N B R TAERIS ST 34t 730 %
[{"start_idx": 0, "end idx": 7, "type": "ORG", "entity": "V 5 £k iz & 11"},

BT Sk {"start_idx": 59, "end_idx": 61, "type": "PER", "entity": " >J T 7"},

{"start_idx": 62, "end_idx": 64, "type": "POS", "entity": "&5ic"}]

B RIS b, AT HZ AR AT AL, LR
BT TR . BRAE HEAT SOAR AR BRI TE A
MAITH LTI SER, WIS B AR AR RER
B R, HHABBIRIA L, ASCHR K
SpaCE 528 rfF 1 L AR 45 R, IEW] SpaCE J
A BGRE) G BRE.

R FEMREETF M AKE ERSIHER

B LIRS [EIEES F{H
SoftLexicon 71.72% 61.68% 66.33%
BERT-Tagger 87.13% 80.98% 83.94%
LEAR 90.53% 76.63% 83.00%
GlobalPointer 88.76% 81.21% 84.20%
SpaCE 91.61% 80.16% 85.51%

AN, R SCIE S SpaCE 78 AN 7] B4 4 _F (1) s
WARRBIEE ST T o h. R 12 R T 34Kl
(KISEAR255), 6 &R T SpaCE 78 & Fl sk 2K AL |
(IR 5R o

R12 3NHEE P RH &SRS

F% SRR kS SR
CON W PER N4
LOC Hh TIME 1]
ORG LW 2 WORK 1B &
POS HR %% BR AL GPE R ST

7£ GsrbNews ##5 % I, SpaCE fE /N [F] 9244k 2
BRI R R 5, JCHAE I (COND FIfE
i (WORKD X PR 28 SR 1 R0 v, 3538 3 7
100% FIHERf 2 . IX — LG0T DAUH R 1% 28 SR TR
AN EEA R RRHEEAR R B, Suek
SEMIEE A oW “As” SOREE, MifE SR
S H A P T ERR . XL R EE S RIE K
K¥Gom TR R A RE T . ML, AN
(ORG) FEIARM M AR & ST . i — B &
B, ORGHESELMEFFERERSHA, W “HH
B M R PR”, SEPR B nldE o E R
EHBRAF” M < EZEEREDERA

100.00%
95.00%
90.00%
85.00% |
80.00% |

m 75.00%
70.00% -
65.00%
60.00%
55.00%
50.00%

CON LOC ORG PER
SRR

(a) GsrbNews
B ERRE m BRR = F

POS TIME WORK

100.00%
90.00%
80.00%

&= 70.00%
60.00%
50.00%
40.00%

GPE LOC ORG PER
SEfARS R

(b) OntoNotes 4.0

R » FEER 0 Ff
100.00%
95.00%
90.00%
85.00%
80.00%
m 75.00%
70.00%
65.00%
60.00%
55.00%
50.00%

PER LOC ORG
SRR
(c¢) MSRA
u K% m BRIE o F g

6 SpaCE T GsrbNews. OntoNotes4.0. MSRA i 4 | & 5 kKA
PR R R

H7. WMEAEAS T KB, il C o E g
BRI T B B, D TR U
MERE, FEORB AR AE. 1E OntoNotes 4.0 F( 4
S, HIEBUASE (GPE) fREZK. i, ME
SATEX A, WML (LOC) NMRR Ak, Tt &5
E AR S0 38 I X b I P SR SR R IR BB L
B, LOC KRyl m s “ig” “W” “5” 5%
H AR B AE 1R . SATfT, —4¥ GPE HH B Al RE &
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ST 5 ) M ) T ST ) iy 4 SRR
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AIXEAR)IC, W BRI M KT, XA EIA
T BRI e T, A BEHERA X 431X 2 sK
o Rl R AEIE R RN B A B SR Hh B AR AN T
PERIAFRET, AR R0 M B 5 3, X A
53 LOC KR LR R MR A ER R R 2 — . 1E
MSRA %45 5 ft,  SpaCE 7EA [A] 8 AL 1y sl 1R ) |
RO, 3PP A SEAR IS IE B T AR BRI
KR
3.4 HELSEIE

N1 R R AR (A R, AT
T — %% SpaCE [ R R FEAT SL00 . 7EVE S Y B AR
Perb, B SRR A FHE R (w/o wb)s
BT 05 RS (R A A B R U, Ak
VLECHERE (w/oms)s A5G| NI FHYE B HR A H$
— A R JEN (w/o wb&ms) . A CTE GsrbNews
H1 OntoNotes4.0 #4f £45 FbAT 15058, STIGEs AL 0L
FI3FE 14,

FEARMASAAR TR SRR IS 0L T, BEAAEPIAS
R BRI BT Y. X R S A

313 GsrbNews HiE&E LAV HRISIIG

%14 OntoNotesd.0 FIFEERHFASLINLE R

Jiik iR FEIEES F A8 AF,
SpaCE 84.06% 80.86% 82.43% 0.00%
w/o ms 83.95% 80.76% 82.32% 10.11%
w/o wb 83.51% 80.89% 82.18% 10.25%

w/o wb&ms 83.79% 80.49% 82.11% 10.32%

UL C SR T- 9/ R 5 e 51 ke P S AR DT AR
OUAERCE B, FRERT B RS AT T SRR
AEo XTHCEBRAIAFHE BRSO EE R, LA
e, I FAE B2 i SEAR L FHE BRI L
WA NRHIE, A BT e S L SR SR I
FrE, M — PR FAB R . 7E L BRI TS
B HAUE A B R A SR, AR S E
& ERERILFEFEA BT TR, X uEs: 7 AR
DA 55 55 000 SR TG FE S i ST 8 H R
R
3.5 ROBISH

B Sof [R] — 1 7 [ TR R, AR G A R i A Y
SoftLexicon [FJ 1 545 R4l 7 Bro~, 1 SpaCE )i
e R L5, sk bl P oA R R S AR )
R, MERE N4 (PER) KA SR KR 5] 7 1

g WE | AEE AR A,
SpaCE 91.56%  SL11%  86.02% 0.00% PP Y 35 R L R A TR BE . SR, FEHD AT
wlo ms 9141%  80.98%  8588%  |0.14% (LOC) FIiA] (TIME) ZBAYSZARFRGIH, 8 A
w/o wb 92.42% 79.48% 85.46% 10.56% T B AR TE I 75, SoftLexicon 7£F iR Bl “ 1l

wiowbdms  92.10%  7921%  8517%  1085% IRAE WS T 7 B S R RGN 5 3 A b

i H il R ) i = Ll =] H P2 w P B
o| ol o B—LOC‘ 1.LOC | 1-.LOC | 1.LOC | 1-LOC | 1-LOC | 1-.LOC | 1-LOC | 1-.LOC | 1-LOC | 1.LOC | 1-LOC
7% ] ¥ H E b i il E- Hb Fid * F
1.Loc | 1-Loc | 1-Loc | 1Loc | 1-Loc | 1Loc [1oc| o | o | o | o | o | o | o | o
e M T 7 A IS * i H Lhe =3 A
o|lo|lo|o|lo|lo|lo|o|]o|o|o|o|o|o]o
rh #* hil il + * I il 7} B Xt fif i
o BTMELTIME| 0 | o [ o | o | o | o | o] o] o] o] ofo
0] i 3k & H E] r i it n A~ A e
o|lo|lo|lo|lo|lo|lo|o|o|o|]o|o|o|o]o
IS H T i fit N bl H i % #H R -1
ol o] o]l o|o| o]l o o | o | o | o |BPER|LPER |LPER
ZE i, s i3 -2 Eitd iE
B-PER | I.PER [ILPER| O | o | o | ©

7 SoftLexicon {5 71 45 5
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Hy” R OHAKT IR AN SRR AR IR B AN SE R
W, MR, 52 ML, SpaCE RS HERTIN
XAk, RIEH M,

ER— B L, AR SO 3 R TSR
T (0 77 AT T MR T4, RAREE Rk 16,
LEARTE MBI R P “ZRHTTEAELY KNZE.
FEAE BB R A (FARicila) R
RHb R (LOC) ZRAISEAR; 1) GlobalPointer M K g
IEWRR] “EZR TR XFHE AT A8 2 BT Glo-
balPointer ¥ 5 & 1) 2 4 F1 45 5 A Jv 38 44 ok ) W 2
IR SERE SR . AHELZ R, iR 2 HERR TR LAY
143 B FF A AN 25 SR A B 2 e AR Sk, (E A
PEFEFPFEE k55 7 % — 26 2% WL SE AR R 15U g
TEASCHE H 1) SpaCE 1, JEIE 5] N A5 B A
Ak ScAR U ED 5 mg, AT LEAR FRAR T S #i
UL B 4% 0 &k A2 1 AT B . 5 GlobalPointer A Lt ,
SpaCE R EfibR iRt “ 2 TR (Fhrid il
53 X —Hb R R SR, R H Y H A M R

F I

F N7 @R T 3ANEET 5 BE TN ¥ 7 1A 7E Gsrb-
News $4is 8 _F IR IR AR R 924k . 5 LEAR
Al GlobalPointer 1 tt, SpaCE Rt 7 — 5244k H.
AR R A RS2k, R, SpaCE fEANHE P
SCAT BAT B B )R S e

4 Z5RIEB

N T R AR SO I i 48 SEARTROAT S5 R R T
bR 1 5 3 A TR0 A S A B T 6 L 300 17 v D 1
B, PAKRAFSEAR PBE T aahr B . S5 A B 5
T8 AR A B H IR R S AR VLG 1]/, A SO T
BERT TRYIZRAE AL, SR FH 5 5 A0 28 1) 38 5 (1) 7 1%
PEH T SpaCE. SpaCE Xt X ABHAT431d 5, RAKE
bR ic By I N IA FYE B, S COARRR
g4, ABT N — sk A A E . N
TRBERY 78 532 3] B LARAR AR G HIE UE R, A
TE SCH SEARBRZE SR AL T AH B S 3R A5 B

%15 SpaCEHJIHRIZER

IS LR T TR T o L SRR R AT P 5 R L SR R R e B i TR e KT RIS IR 173

TSR xR A, B O ARk EIERS, (R b . RS s % B
L "text™ "1 A 2 0 T 0 1 B 5 B T (1 A HLEER", "label™: "LOC™ "start idx": 4, "end_idx": 26},
I { "text": "T 55 F", "label": "PER", "start_idx": 91, "end _idx": 93 },
i { "text": "HEPREL", "label": "PER", "start_idx": 88, "end idx": 90 },
{ "ext": "I}k, "label”: "TIME", "start_idx": 47, "end_idx": 49}]
F16 ETEEFMNEISEMIRAER
I, 2 B D 75 (508 i 1 Py Bl U ik FR BRI , 7T Fp 22120385 (9 A Ve B i i N ISR BY BE, #5 Znly  ad TRR RRAR 5
E LB N T, IS e oI 1/3. T RTBERA1K1 0002 ToK, BB AR, A RN EZ /AR A RS KE. BIvEE
FIEF R deuh . B AERE R
[{"start_idx":27,"end idx":35,"type": "LOC", "entity": " =& 0 Ei [ A IHFEIE" },
{"start_idx": 91, "end_idx": 94, "type": "LOC","entity": "z ¥ BWI" },
IERf Sk {"start_idx": 96, "end_idx": 99, "type": "LOC", "entity": "EHif T R "},

{"start idx": 113, "end_idx": 117, "type": "LOC", "entity": "#f R4 Z=3k"},
{"start_idx": 119,"end_idx": 121, "type": "ORG","entity": "Hi4E41" } ]

[{"text":" 24l 77 GATE A Jel A . [EO AR v b B S A2 Mabel": "LOC", "start_idx": 97, "end_idx": 118},
LEAR {"text": "7 EEHH", "label": "LOC", "start_idx": 92, "end idx": 95},
{"text": "HHHEFL", "label"; "ORG", "start_idx": 120, "end_idx": 122}]

[{"start_idx": 119, "end_idx": 121,"type": "ORG", "entity": "HitE+L"},

GlobalPointer { "start_idx": 91,"end_idx": 94, "type": "LOC","entity": "z 5§ A"},
{"start_idx": 113, "end_idx": 117,"type": "LOC", "entity": "¥f R4 ZE35"} ]
[{"text": "& it /74", "label": "LOC", "start_idx": 97, "end_idx": 100},
{"text": "B RS EUE", "abel": "LOC", "start_idx": 114, "end_idx": 118},
SpaCE

{"text": "z 7 EEB", "label": "LOC", "start_idx": 92, "end_idx": 95},
{"text": "Fr1EAL", "label": "ORG", "start_idx": 120, "end_idx": 122}]

e (D) W bRidE o A 3 A RPN H 1SEHk; (2) GlobalPointer T 45 2 51 L0 FF 4, LEAR 1 SpaCE FilI45 52 51 I 1 46
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®17 ETEETNERAETF AR LFIRAIER

Vi Bk B TR AT J/ZWHEEJ‘)‘?'L?gﬁUfIi XGSARME R SUB IR S5, R 22500 BRI (AT T K 22 AR A BRI 22 .

TS HTLEAE WL AR AT 552 B — RSO AR, X T SUE AR A [EHE o BRI DR 0, X L3 v Eﬁ/!fzﬂlﬁéﬁﬂ"]?#&"ﬁﬁﬁﬁﬂi LR
B84 10002 T‘ﬂ@@ﬁlkzﬁ}ﬁ,Z@Hsaﬂé%hﬁ%ﬁﬁyfﬁﬁéo INERAET SR, $AR R B A R AR K R R T
FRE, TR R R . 2019 ARARJE, 3G DX A MV AN B  RBGHS [ 58 AR f S D3 23 1 s R B B R IR 2 v Bk . (TR 7D
"missed": [{"text": "JFE[X", "label": "LOC", "start_idx": 201, "end_idx": 203},
{"text": "ZH ST A", "label": "LOC", "start_idx": 147, "end_idx": 150},
{"text": "I FHEREKIZEEEIT", "abel": "ORG", "start_idx": 1, "end_idx": 8}]

LEAR

"false": [{"text": "EH ST R HHL

RIE . ISR GIH R, Fe AT R L
JEE KX, "label": "LOC", "start_idx": 147, "end_idx": 203},

T R AR A RS A SR B g M R TR AR . 2019 4R 4F

{"text": "HTLELE", "label": "TIME", "start_idx": 60, "end_idx": 62}]

"missed": [{"text": "J{IE[X", "label": "LOC", "start_idx": 201, "end_idx": 203},
{"text": "EHL ST R", "label": "LOC", "start_idx": 147, "end_idx": 150},
GlobalPointer {"text": "V % £k B E#171", "label": "ORG", "start idx": 1, "end idx": 8}]

"false": [{"start_idx": 146, "end idx": 147, "type": "LOC", "entity": "ZHi"}]

"missed": [ {"text": "IV 75 £k #IZE 1", "label": "ORG", "start_idx": 1, "end idx": 8}]

SpaCE
"false':[]

WU ) S

SpaCE Jfid v = Sy WL X 2645 B 5457 il i FH5
BWSCAMRG . seAh, FEPS RSB, @kl
AR SEARITHEC SN, 3 200800 7 15 A 5 | 2 fr A s
RUCECAE T o 75 3 ANHT I ST E i S, AR SCHg
(1) SpaCE & Z #2717 PERE. BhAh, A CidkdEidfe
ToFF SCA b [ S ie it — P UGHIE T SpaCE (1 & #e 4
SE 3k :

[11 ®rt, sk@ g, BT, % %F RoBERTa-Span-Attack [ bR 28 45 £ W
28 T 4 SRR [I]. 1 5 AR RS 243R, 2024, 36(1): 76-82, 93.
LUO B, ZHANG X F, DUAN L, et al. Military named entity recogni-
tion based on RoBERTa-Span-Attack tag pointer network[J]. Journal
of Naval University of Engineering, 2024, 36(1): 76-82, 93.

[2] LIU Z X, ZHU C H, ZHAO T J. Chinese named entity recognition

with a sequence labeling approach: based on characters, or based on

7E: missed RN, false FRHT 1R

words? [C]/International Conference on Intelligent Computing. Ber-
lin, Heidelberg: Springer, 2010: 634-640.

[3] HUANG Z H, XU W, YU K. Bidirectional LSTM-CRF models for se-
quence tagging[EB]. arXiv preprint, 2015, arXiv:1508.01991.

[4] YU JT, BOHNET B, POESIO M. Named entity recognition as depen-
dency parsing[C]//Proceedings of the 58th Annual Meeting of the As-
sociation for Computational Linguistics. Stroudsburg: Association for
Computational Linguistics, 2020: 6470-6476.

[5] LIXY, FENGJR, MENG Y X, et al. A unified MRC framework for
named entity recognition[C]//Proceedings of the 58th Annual Meeting
of the Association for Computational Linguistics. Stroudsburg: Asso-
ciation for Computational Linguistics, 2020: 5849-5859.

[6] YANG P, CONG X, SUN Z, et al. Enhanced language representation
with label knowledge for span extraction[C]/Proceedings of the 2021 Con-
ference on Empirical Methods in Natural Language Processing. Strouds-

burg: Association for Computational Linguistics, 2021: 4623-4635.

[71 YANG S, FENG D W, QIAO L B, et al. Exploring pre-trained language
models for event extraction and generation[C]//Proceedings of the 57th
Annual Meeting of the Association for Computational Linguistics.
Stroudsburg: Association for Computational Linguistics, 2019: 5284-5294.

[8] FRPEHE, RIMRE, Ty, 55 . B TR AL 2 B v S 44 SR R 2%
R[] A5 B TR %R, 2021, 22(5): 590-596.

ZHENG H H, SONG X H, YU H T, et al. Survey of Chinese named en-
tity recognition based on deep learning[J]. Journal of Information Engi-
neering University, 2021, 22(5)‘ 590-596.

[9] WL, (AR, WIS, 46 . ZE TR IHLEI) Bi-LSTM 45 & CRF ]

I iy 44 SR UM R S r%@ﬁjeu FEHLRI A, 2020, 40(7): 1879-
1883.
HU T T, DAN Y B, HU J, et al. News named entity recognition and
sentiment classification based on attention-based bi-directional long short-
term memory neural network and conditional random field[J]. Journal
of Computer Applications, 2020, 40(7): 1879-1883.

[10] FpEZK, BE, 8%, 45 . < B -1 [ e SCA A A 4 S Ul 0], B
SR TRE, 2018, 18(35): 162-168.

ZHENG Y B, XIA Z C, GUO Z, et al. Named entity recognition of
news texts in ten ASEAN countries[J]. Science Technology and Engi-
neering, 2018, 18(35): 162-168.

[11] &, 22, Am i, % . F5F BERT-BiLSTM-CRF 2 (1) i < 4%
Sl 24 SR U], ARV R 240 (AR 22 R), 2024, 21(1): 57-65.
GAO G Z, L1Y, HUA'Y P, et al. Named entity recognition in oil and
gas domain based on the BERT-BiLSTM-CRF model[J]. Journal of
Yangtze University (Natural Science Edition), 2024, 21(1): 57-65.

[12] HE J Z, WANG H F. Chinese named entity recognition and word seg-
mentation based on character[C]//Proceedings of the Sixth SIGHAN
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