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AT AR bR AR AR T FINIR L B R T TR A IR T P R F e 4 SR
WHEA WI-NER, B4, ETHXEXHEENFEL, HET #XEFFR &4 LE
WA 5 SR B A SR KRR AR OB B A O\ B AT IC L& b 7 W9 o A AT
FAEHN G W B @6 R £S04 A B R A ds I 1745 300, AR 18 31tk 2 R 45 132
125 % s ALH, B S R ECSE AR A B F AR, PR BN AILE R A e iR AT
BEF A SRR R NRET R e A AL 3 N EEE EHATT LRI, 4
REW, RAXRBEF XEFa4 SERRBRBAERE TR TELRA, L2 T HH

0y [ ORI
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I 25 SCHR SCAS B A0 3 DR 25 B Fn B 1
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BB SIS B, HE R A PFBEYL S 4540 %
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SRR b B I T i) ) 2 A A AR DG
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H TR 25 5 BON 2 B A rp SR bR i 7
TR @ W LT Transformer 1 X3 1] 2 i 4% 2
7~ ( bidirectional encoder representations from trans-
formers , BERT) """ SR HUTFF 5 AiE (4878 b SC i
SRR AE T T T # S AR T % . Trans-
former' ) J& Google 7% #] A fift Yt SequencetoSe-
quence " ASTI ] BT 4 H 1 22 Sk iR ML A
T IFAE B g 8L 55 TP O T ORI R, 3
MR[ 14 ]#2 H T PLTE ( porous lattice transformer en-
coder) BEHY 58 1 51 A — T 1) 22 FLAL ) 1 56 J) A8
HRERE Sy, OF O A e S a5 R e e, Ak T
Transformer 2844 . SCHR[ 15 1 #2H T FLAT (flat lat-
tice transformer ) £ %Y | F| ] Transformer HH [ [ ¥ &
FIWUH AR R BE B, BT T — PO X S 5
TR L P 1 PR AE I vh 5% I R TR A PR A
(graphic processing unit, GPU) (317868 11,
FHIRTF Tisf780% . S ATEILAE B (word infor-
mation, WI) 4y 757 & I, Lattice LSTM'™' F1 FLAT
Transformer' " #J& T3 T — A sh B HE Sk S 25 1A)
ICHIA . SCHR[16 142 T LR-CNN (lexicon rethin-
king convolutional neural network ) Fi%Y  “R F %1 g
22 2% ( convolutional neural network , CNN) X} =434
MEFEAT 2w A%, [ IR I 2 1 ML A AR AR 2 A7
ROALH T IACAR B rh S R, STk [ 17 ] 42t P
YEI 1 22 X 2% ( collaborative graph network , CGN ) £
B IR T TP B PR 45 R 3 A [ B 22 4
J7 2 3l A A BT 25 ( generative adversarial net-
work , GAN) BEATRFAE SR I, F 28 T A7 19 [T S0k
fiE5 PRI AR . SCHR[ 18 1 $2 LT lex-
icon 15 B I8 M 2% (lexicon-based graph network
LGN) HE Y G R B — > P AT 1Y s, D C 2]
AR AR R 2L, I8 1ok 1 45 4 S5 B A 5 9
B, SCHR[ 194241 T WC-LSTM #E R %5 AL 1
BA TR N R RNCAR B AT [ E Hi S 22s , JF
AT IHATARALBE , SCHER[ 20 T4 H T Multi-digraph 45
T R TRL T 22 [ 45 1 7% S 4% 0 ) S ) 52
254G K EWIEAZ M % (long short-term memory
LSTM ) FlZ& it 37 ( conditional random field , CRF)
i e 1 A ML DCC ph S YRR, SCHR[ 21 T4 1 —

e A Z 5 ATGENCAR B 73 Soft-lexicon , H- X}
BN FAFUUCRIR AL B BT A R 5 e
PEAT St A R AR T 15 B R AR,

NER J5 R 2 18 5 25 5 HAb A5 2R, T H]
TR 5% 2] B ChatGPT A5 71k 42 i U ROR . 3
BR[ 22 JAEFHEARRDREARBLE T, 2H2Hr 1 In-
structGPT 7EHERN 1945 K i U 55 il 44 SR TR
RSB, SCHR[ 23 B 08 bR AR A H il 25 2 T 3C
A B/ INREA iy 44 SRR D5 1255 R 14 [ i 4 T
— iR RSB /MR i 44 SRR Y
AT RO R D Tl SO 5 R 4 5 TR UE R
R E AN —FC T B RS X FFROR AR R E, 3C
TR [ 24 1AG T A /)N 200 i it e 1) R0 R P 3% DL SR A
G5 B A R TR BN 42 48 AN 5 3 A 7 TR AS 2, OF
XTI 7 ZEBE A SN 2 AR AR R AT IR
E, SCHR[25 T4 ) 1 —Fh AR A4 5 1L AR 2 Y
Hp I 2l SRy 24 SEAR TR Y Lattice LSTM A7 |
FEXPBNR UEAE T5 ) AEAR 25 5 S8 SR AT
WO SZR B UE . SCHR [ 26 ] B0 v SC A 44 SRR )1
( Chinese named entities recognition, CNER) it B4 3
TRTIC AT R S DUTE 1Y 52 2% PR FISORY 14 f Rt $i2
HR T I OBUIH I R 3 5 b SO A SRR ((du-
al-channel attention enhancement for Chinese named
entity recognition, DAE-NER ) #5322 45 78 3 1 1%
RE SCRAIE 0] AU, BT SCRUE, 98l b 3
T XTI 9 1 3G 58 DU SO AN [RDRE B 1Y
B RIE  FEFAF R A F 2 A2 st 1R Y
SRAGLHR A TR )R 4R P AT L0 B 1R
R DAE-NER 1 LIA 2COBAR % CNER B9 RS (A1
Ag,

M T T R AL M3 2 45 3R B9 B2 R, 3C
BR[27 142 T — Bl 3k T 2 JORUR R A 0 i 44 SE 14
7 MECT ( multi-metadata embedding based cross-
transformer) , 1% BRI B4 Cross-Transformer #2755 T
HOSCILAR N R PR RE . SEER A AR BT, MECT 7] L)
SAE AR A D5 B A5 B, SCHR [ 28 ] X A=y =
AP A SCAR SRR T U, IER B AT TR A S b o
AERYBAFIANL , $ T — Mo Al 22 I 28 R 3%
RN Sy 21 3 1) P P B 45k — A S AR P 91 ) 78
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DA 55, i A (] B R R 9o 1 AR RICR

SCHR[ 29 T 38 8 44T SCARARAIE , 36 T4 @ Je HiT ik
REE AR BTN ik, 6t T — o R 0 i Ty A
A SR T E TR RS B A — 2 UK
B EPEHA N RRBIE HEA (6]
S PR, SCHR [ 30 ] K745 D 55 38 1 AR 5 2 T
T A A, %) NER BERT #508 ¥E£7 0, B
15 TARGF B SEER AR . SCHR[ 31 ] DA ik & 1] OG-
TR S PR S A TR) 1) SC BRI ), O 6 0l 4 oA
FOERAE ¥ 2 Bert-BiLSTM-MHA-CRF #5757
FiltE ) B 5 AE F Bert-BiLSTM-MHA-CRF #5184 512 i
TR RS SCARTR)Z IR AR BE 9 i 44 SRR H
(9, SCHR[ 32 ] B X HE SC A i 24 LR U 9 7 51
BRI B O i A B TCIE AR ARE SCRTRNE 1
NOUFE R SR T — ARl A SN E B ARRE I X
T FBR i B ) 25 i 44 S5 AR TR A AL SBENER ( se-
mantic and boundary enhance named entity recogni-
tion) o XM BLKE W VA H5 07 9B 00 05 2 Rl F45 T 81
DARG R SCRRAE A D T 9 8 A 1 A8 25 2K 1) 1R A
SR 33 SRR T R R T A BR AR

33X A SCR A3 A R X R R A
15 BAERIE AT g s SO iR A JZ AL, A5
FERTHRCRA W5 B T ERIFAT EA Rkt 2l
PE R S RAE SR i B TR B 24 2 (W 7 75 51 ChatG-
PT R ALAA RIS 3o R v AR MR B 3 LA B 58—
B i (8 AR N TR [P] A

R TS bR ), AR SR 3B b SCBE AR SOA
B A RE SO B B2 T 5 AR B (WD
BT IR 25T (gated recurrent unit, GRU) [
SCPE i 44 LA B WI-NER 7 SCH 52 ik 4
T

(1) o0 o SO B 27 a2 10 SRR S AT
B AR T A I AENC AR B R T I o
1) SC IR 2 A 44 SR USR] WI-NER

(2) AR LT TG PR 20T Ry et it T —
PR A R T IR R BT I 2% | K i) 1A
SR B TR E G A p 22 N 4 h SR B T AR TR
RIPEBER E Y,
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AR SOH H S 2R AU ) i 2 SEAAR TR BINAT 55 X
X FERE P SN T s = (e ey,
e, ] e FRMF I { DNFAF, TNTE] h RS TT
RN EIREE ¢, IR o, Horlr,
FARPIESSET,, ={B, M, E, S, O} , & XNk 1
7 3 SRS bR 28 4 Ty = { dis, sym, bod, pro,
equ, dru, ite, dep, mic| , % LUK 2 i, FOLE
PREAE T, SIONRREE T, 45, AT A B AR 4
% T= 10, B-dis, M-dis, E-dis, S-dis, B-sym, -+,
S-mic . & B A AR S Y = [y,
vy, 1y, FoRAITF IS @ A TEAERE R Y T AR S, R
AT s BIBUMARZESE T WLt

R1 ZECERE

bR e Ui
B Begin SR PR IR o B
M Middle SARY P ER A B
E End BN LAY
S Single SEARA S i
0 Other g FATAT AR

R2 LEEINRE

PRl RS YiH
dis disease PRI
sym symptom Il R 2R B
bod body Bk
pro procedure BT T
equ equipment BEIF ik &
dru drug 2y
ite item % A 4 101 H
dep department B=
mic microbes MY

ASCEE Y WI-NER B H ik A2 | G 1 )2 il
fEAS 2 AL, EARRESR N 1 BF7R . WI-NER ## Y
AL PRI FEAN T .
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) BRI p (1, 1, ), s
A S A A o, 1), JEREIE
HEATRALEAL 3 | BRAH i A T ) B T AE SR AR )
ko I AR T AR AR SR PR TR e 2R
SR oA LA MG T A I SRS R AIE

B AN s = [¢),¢p,0,¢,], BHRKTF
B s BB TAT ¢, BB — DS m i x,, W
(D) PR,

x; = e(c;) (1)
Hor e () o2 I A e 3R P A ) 1] i R Y
WS

SRIETFIR S IATAE B X TR 541 s, Hp e
BCEN A BRITIC N w, , = le;, oot , FEVCHEC 3 Y1)
WYEZ TR AL B 2RBES B, M, E, S|,
K (2) Frrm

B(c¢,) = {w;, | j=1i<ki
M(e;) = {tw, | j<i<Fkf (2)
E(e;) = {w;, | j<i=k}

S(e;)

TAF ¢ LA 1, WSS RRAE 89 15 B0
v; (L) HOZ T AT HREA K T R B TR AR

{wj,kl.].:i:k}

(n) (n)
C (G5
A A
w w
A A
i 1
IEG | fete |
B3 HBE

WI-GRU 454 v %385 38 5 B oo Al FH < 1) 5 F0 |
— A BATTAL I BRI B TR B ],
o TR B TC AR AR R BRI AR B b — A
BRODR 25 1% 388 AR BE 5 T 11 e 28 B0 A UL IE
BROPRZS b — > B tR S R 224 i 4o 1 RO A AL
IR RS BT —A 0T,

Kl 4 2 WI-GRU 58 7 BT i R 45 4 Fitiz
R, Hoh x, BRAENRA N FE R R, b A, Sy

— 1062 —

B 5 RO Ry, SRS R T {5 T
R, BV 2, FITEAESERbRIC & p, HOTR I 26
o (t,,), Mz (3) Fron, H sigmoid &% A] fi 7
ARSI AT RS 3 (0, 1) DXTR) A, DL A 28 1) 4% i S50
R RF

v,(t,,) = sigmoid(z,) x o,(t,,) (3)

WHARRE v, (1,,,,) RRETEIARPRIC 1) 1 K, %
ABFEFAF b x, o, i (4) F(5) s

k.(t,.) =tanh(p.(t,.) xt, () xv,(t,))

(4)

x, = [x;k,(B);k,(M);k (E);k (S)] (5)

R AT e iRl 2 = 1) i #
il )=,
2.2 YRADERLR

A SCHET TG PRI R HE A b5 | AN AR B
I ¥ PR A5 (word information GRU, WI-GRU ) |, fifi
A3 TV ZRAE A v (9 T3 AR B AT DA R A B2 T4 S
RN 2R 2 o A% )2 WI-GRU [ 4% & 25 ¥4
K37 o Horb AR ) 2 A1) [ &2, (5] £
¢ F1 w43t E WI-GRU w4 57 B0 Fil ] 2
JG, [BIE R AR ST Y e] i AL s B RS

0
&
A
w
] ]
| rw || e

WI-GRU #{Kk 444

e b —ANFERITL R A BRUIR A X — AN F T
HIBRRZS, R, A1 Z, 43l & B U1 25 %) 1 R0 BB
I, h, REATTRIREE RS B T TR BT it
BN (6) F(7) B, BRotR A W THE 7 =8
2(8) F1(9) Fizn

X,
R, = sigmoid(W{ " J+ b,)
h.

i-1
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X.
Z, = sigmoid(Wz[ L }+ bz) (7)
h,_,
~ xi
h, = tanh(Wh|: } b,l) (8)
RIth—]
h, = Z,0h_, +(1-2)0 h, (9)

K« O FoRM IR RIS 5 B[R] R 4 22 1) 1
“HOURT RHFEAB € ¢ HA = {q,} B =
[b,}, WHELFE A SR B frg kBN (10) Br
No

ayb, - a,b,

AOB = (10)

A, bml o a b

zzzzzzzz

A H sigmoid () Al tanh () #5 A2 7%E £E 1T 5 19 30 PR
B, TR 22 M 28 AR R AL, E CBCER A R, K
i (0,1) 5 (= 1,1) , FH A (11)
X (12) iR,

4 N\
h_, T ©) ) h
O~@
@DRI [ Z] III
el
G ) J

X
i

B4 WI-GRU HJEEFET

1
1 +e

sigmoid(x) = (11)

sinhx e —e™

tanh(x) =

(12)

coshy — ¢' e

XFFRFFI s = (e, ,c,], HHRPCERIK
BAiE N w,, = [, 0., FOR 55 I 2R Y
Bpn) i) B R AT DU, A5 B SO B R RS x),, A
= (13) FirR,

X, = e (uyy) (13)
Horr, e () 3R 5 5] ) i ) S DU S A 4R A, D
GRU S, WI-GRU #3  1 LA3a) 1] 8 Sy g A4 35
LRI, LU B ook B BRaS
ARSI R VAR ], Heh  E R

FH St R T0 A A R A B 1 - BT A Btk 2S
3B AR BE 5 SR 1T e 42 B 0T A UL TE BRUR S
BB B RS Nz ) 3 B A R SR 5 # E
B BER A i Hh B IR 1) BB E FRT

AR SCH R BT 3R R OT AN R Z AL A T R
BT AR DC G 3 1) B g A At LA 3R] (o] 45 R0 (9 B
FHITIBRIRASAE M A, e A R BROR S H
R B ) 1Y 2 BT 5 I3 38 - BT AR 1] it DAk
N JEAL B G 2 5 BBl | DL o) s FRT— >
(I BERASAE i A Joe 2 A B BeobR 248 2 e i 113 381
T FEITRIRRD)Z

& 5 J& WI-GRU i it ~F AT Y N FR 45 44 Al
SR, Horh xSRI 5, A 2R Y
T BT P BROR A, R R Z S R IR BT

(BT ITREER T, by, R AT R A, T
B SEHTTRHRE D X ma (14) M (15) Frs 4
PR FIEEAR A 1315807 =X (16) F1.(17) B
ZT_\‘O

ow . . cw x]u:k cw
R = 51gm01d(Wr [ }+ be ) (14)
hf
cw M . Cw x.;:(’k cw
Z" = 51gm01d(Wz [ }+ b ) (15)
hj
7w cw x;ik cw
hi, =tanh(Wh|: }+ b, ) (16)
RO
h', = ZOh, + (1 = Z")O h!, (17)

A I AFAT ¢, 9y ial 45 R Y i) 30T w,
S BERCER , S T BT 2 7 A BROC A0 o 1) i, —
FERIL ] REIR 2 Z2 AR BT R AR T, I BR

s a
h — ©—® Wy
o
O l
[ I 7 I
| )
- J

Jok

5 WI-GRU FyiF & T
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THIFHRITH BROIR S, i S HEA Z AT T i B
AR B LB B MR T EA AR 20, Tl
1R ST AR AT TR R E I BT, ok
PR T B TC IR A U ROR S B BT — N PR TT B
REMBE o), ZF-HICHE LR EAE o) M
A TR BTTRUR S A o,

16 iy WI-GRU 383 57 FLIT Y N BB Z5 A4 Flis
B, b ox, BERWANF M, b, & E—
ANFHTTE RN BRIRES, b, REEHETALIZT
AR BRI B TCAE R I BROIRAS ) by, SR XAS T IC
HERRES, R, BWIIZGE ST, Z, 2l
FHHT, 20 SR 4 45 A~ 10 BT RoR S

EAT BRI, b, NICI R RURE, o 24
AU ZSHIALE

6 WI-GRU FLERIKKRFET

AR BT A R ]S il ot —
2T TR T XA (18) Bs, 2% A Beotk
AAEATE I A (19) . (20) (21) FiR, IEF
FICRURA AT TT N (22) PR

X,
7 = sigmoid(Wj”|: k} b’j’") (18)
hi i
. exp(l = Z})
Q. = . . ¢
exp(Z;,) +exp(l - Z,) + Zexp(zjyk)
(19)
. exp(Z;)
ak = . ¢ c
exp(Z;,) +exp(l = Z,) + Zexp(Zj,k)
(20)
Y exp(Z;,)
- = X .
exp(Z;) +exp(l = Z;) + > exp(Z),)
(21)
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h, = & Oh,_, +a,O hi + > (a, Oh",)
(22)

B TR FARIT R I RS H = [hy,
--h, ] B RS
2.3 fRIGIEER

SRAFBENLY CRF & — AP FIAR IR, 127 )
PREEAT S — A AR 2 B 5 R U e R R,
PRI, 36T 2% BT B8 AL 57, T ik
(I MR A0, X HU S A A BB I e R fe
TR b2 22 ] 0 249 o 2% 30 et o

RO TS Il CRE 45, 4 B 2 i 3
Bl m Y H = [hy,-h,] EARSZE, #id
Softmax TS i NFAF ¢, G kAR ¢, e T
—HHER = (23) R,

exp(W,h, +b,)

> exp(Wih, + b)),

EX W, 5 b, RS ¢, BT GSE, F
£ ¢, 5 MRS —BUBERTT RN p(e)) = [p,,
i )y RPN TIINARZS argmax [p, - ,pyn |, 8%
JE RS2 AR T A Y = [y, e

N T AR IR AR T B bR 2R 5 Y
HHARHKIARETFI Q = [q,,,9,] MHIKME
Loss , PEAST AU v 2 [ 445 4 o fee /b, DA S SUBE AR 7
AW AL, B AE Loss MIHR Nk (24) fF
o

p(kl ¢) =

(23)

Loss = - Lzlogp(yﬂ q;) (24)
noizi

3 WI-NER # & & %R

AR BT 1) WI-NER TR i 85 RUAE 42 | 2R A
AR AR R AR 1 TR

BE1 WI-NER ARG
BN : SURFF sentence , SEARNL BARZE T,., SEARZE R
BT,
B AR R
BEGIN .
For ¢, in sentence do; #FHE A Z
for (2,,., ty,.) in (T, Ty, ) do:
k(s ) #HRAEZ(4) Az SEI IR AR R




W AAE SRR B0 b SC B~ i 4 USRS

by =k (1., ty,) - flatten()  #45HAKE R FE4EAS 21 i
N3
x,=[e(e,) s k] #BEF )i AR R P A 5 1] S iR
Al i
end for
end for

for ¢, in sentence do; #7--1R{R AR [ 42
TR FAIT I B e ) &
for w; in words do. #il [Jj Fir g LA c, SN T B TR BRI
RAE (13) AR R IR A RS
MR (15) TR B IT G AR
R (17 ) TR BT Y B )
MG (18) THFRI AT AL Hh T

end for

MR (22) TS B m) i A A EE H T R A B )
end for

MRYE(23) fIH 2 P B SR PR %

MR (24) THRARAE

loss. backward () #1588 T %
optimizer. step( ) #EUEHIITA S50, W R E o/ ME
END

4 LIER G

4.1 SEWINEFTMIERR

il P b S 22 AR IO S 52 CMeEE 8 BT
T B AR IMCS v 24 138 B 5 S A4 R 0 £ 4
TCM VE R A IR R

(1) CMeEE THBR A rh SCEE 79U 1) H AR 15
T OCHk, BN B AE O B R A BRI S A 5
A A5 3 S SR e 2 K B Al R R R 2
Rifk,

(2) IMCS iERIK A B BTG SCAS  Hobrid: 7 %t
TSR OCIY 5 KA 44 SR (IR (2 a4 25 )
FH Kt BAE) .

(3) TCM iRk B 2525 5] 5 A 1000
A Tk, A doR A BE 3 3 000, 4% A 13
FE SR HATHRTE

AR T % Micro-F1 {HAE M AT (4 7 15
i, el ik SAAEARGE T TP (FU E A A IE6]) (TN
(FREI TR Y B ) | FP (TR R $R AY TR ) (RN (T
IS8 18 B 4] ), 1153 45 1 38 (precision ) Fl A 42 %4
(recall) , FFH LT M F1(H, BUER & LK
F1ARRT A = (25) L (26) H1(27) Pk

> TP,
Precision = (25)
> (TP, + FP,)
> TP,
Recall = (26)
> (TP, + FN,)
Micro-F1 = 2 x Precision x Recall (27)

Precision + Recall
ERERAE G SN SR 3 TR TR AR
i FH I ZA5 8 BERT-base Xif i A S 8113447 4 A i
A INZRR B R 100, 15 FHBERLER BE T K37 15 i
FrAAl  PEVN SR P RS 15 3R 04 45 5 58 R IE R
WE RS, 8 E S B A T8 A TRk K
B max length € {200, 2000, 5000} %4> &K Ir
{0.001,0.01,0.1} ,

=3 BsH

AR e E TN 18
IR max _length 5000
1) [a] R 4 i d ¢ 768
REaT 2 4 d h 200
N URTE e A le-8
2R Ir 0.01
) EWR lr _decay 0.05

HT B UE WI-NER 88 (0 47 8501, A SCHE
CMeEE \IMCS 1 TCM %45 4E It 5 BERT + MLP %
I BILSTM ) Lattice #7417 F1 FLAT 4%
RS EAT R AT, SEI S IR AN 4 FTR

R4 ITRHER(ERERS5TEER/ %)

CMeEE IMCS TCM
Precision Recall Precision Recall Precision Recall
BERT + MLP 62.51 61.54 84.13 89.68 65. 66 77.94
BiLSTM 61.17 54.19 88.31 86.36 76.54 72.36
Lattice 60. 86 56.74 89.74 85.62 66. 67 85.76
FLAT 59.78 59.91 92.52 88.76 67.71 78.95
WI-NER 65.38 62.33 92.18 90.27 74.18 84.24
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EHAMI 2024 410 H 4534 % 5510 1

BT LA P AR AR 3 FL
{8, I EIE 3 AN SRR TY F1E, %5
Rl 5 R,

RS FIEZEER/ %

CMeEE IMCS TCM =]
BERT + MLP  62.02 86. 82 71.28 73.37
BiLSTM 57.47 87.33 74.39 73.06
Lattice 58.73 87.63 75.02 73.79
FLAT 59.85 90. 60 72.90 74.45
WI-NER 63.82 91.22 78.89 77.97

Xt LA A TIAE A AR e 1 FL(EL, IR 7 P

& BERT+MLP ® BiLSTM Lattice FLAT = WI-NER

100.00
< 80.00
2 6000
S

40.00

20.00

CMeEE-FI IMCS-F1 TCM-F1
Hthi 4

B7 SSBXttESH

4.2 EWERSW

XTH 4 FNFR 5 WY SEUR gl Rk A 70t b5 43 B Al
PR JLA .

(1) WI-NERFE3 /N4l 48 0 F LA 34 5 T 2

LRARTY | LU LR AT rf M BE AR A 1 FLAT A7 SF- 3
B 3.5% B0 AE T WI-NER #5550 RE fig 57 407 Hb, 52 90
Hh SR A 44 SRR 55

(2) M3 B AR H I S e 45 5 AT 1 B A A
IMCS $a4E i e e, 7F CMeEE 046 48 o
TR, VLITE HARE S IREE N, BE Sl &
SRS S 3, S5 B i 44 SR TR AR M FE
FERE TN,

(3) WI-NER #& 7Y 55 J 2 #5070 v 2501 I 4 1Y)
FLAT BERAR LG, e AR B i, H R . WI-NER
BRI A e F 545 4 5 1) A8 b il AT 4RI A
BT AR AR h g AT BRI A SE g0 A
Hi T WI-NER J& T2 b 28 W 2% FERL & PR RE A PR
AL T, WI-NER #5R80] AL B KK BE 19 )7
5 FLAT BRG] 573 F SR Bl IR ) 738 L
A,

BT AR AT A S AR R GRS )2 5|
B R BE BG4 A B TR A M RE 0 4 T XA
RUHEAT T IS RLSE S T Rl SC IR 25 R sk 6 iR, H
1 -WI FoR A FEGISZE 5 AGRNCAR B BUH I BT
T K 3 A B ] T IE R PR TT AR S g )=, B
TR AR I 2 [0 1% 38 550 -Pattern 2678 ANTE
HONEEIVN S w5 A Sz PO B €/ A SR NS K I E
HIGEHT, FOK P45 ¢, il BERT-base B2 [ & x,

R6 HEHRBIWAERIL ERESBEE/ %)

CMeEE IMCS TCM
Precision Recall Precision Recall Precision Recall
-WI 60.13 59.54 83.35 89.62 68.62 83.19
-Pattern 63.58 61.86 89.24 86.29 71.57 82.72
WI-NER 65.38 62.33 92.18 90.27 74.18 84.24

AT S 00 28 B P B R S R BT
FUAR, B RAEIAE 3 AN BIEEE Y F1ME,
ZRNEER T s,

MR 6 R 7 (Y7 fl 52 06 45 R AT 1. WI-
NER HERIAE £ AN B0 42 T i PERE R0 F- W B2
B T SR EE A 1 TG PR BTG A A TRDRL S
HTE AT AR G52 5 AR A B, DA 48 TR
fiE ; WI-NER B AL 7E & A B4l 2 T i PERE S 0 T
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R7 EEGHRBEIEER(F11E/ %)

CMeEE IMCS TCM Sy
-WI 59.83 86.37 75.21 73.80
-Pattern 62.71 87.74 76.74 75.73
WI-NER 63.82 91.22 78.89 77.97

-Pattern 57 BGUE T 7R AJZ 5 AL ATE 1Y 5244k
FAF AT A E R e 50 1R, AT DL AU P gl ok
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LEATIA, WINER 5 R 7E S0 B 24 iy 44 SC 4K
WRIMESS Jr 1 B R m O3, A R m 7R sk
RIHETR

5 %

AR T I ATRCAR BT TR 0
0 rh S A i 44 SEAR R AL WI-NER , 248580 78
3R T b S B A SR R RE AR AR B, 7E
RN JZREFAF AL A 1] 5 2R 1 R v, X DC i %
IR AR AT R IR A S LA . 7E B S0
TR AN T RN T4 50T, (AR A A L[] Bsf Xof
FFEIT AN BT HEA TS 5 05 B AR . IF4rilAE
H SR A SRR | S A T T SCAS e 24 24 i B 1S Y
Bllade 52 BT T X ISR, AT T AE A
PSRN R A T RERE (Y R, SRR
B R SCEE 1 WI-NER AR5 8 i F v S B 27 S,
Bl B R AE A AR B, A RO R B SCAS Ry
SRR E 5, $ a3 A 44 SR Y
HER%

AR SCHR Y v ST R A i 24 S R OB R W-
NER 7EtERE_F 0T RER AR (2 3 3 51 bR v
D5 T A e SR ek 2 () A, T LR B T RN AR
SRS A3 A7 9 58 B0 U AT B e 43 A A
SCERAESRM AR S LA SR AR L, 7
F TR0 AR AT LASR A b 13 5 Ok Rk ik
BRI A S 5 ST X SR I (R 5
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Research on Chinese medical naming recognition model

with vocabulary information

CHEN Jing" , SUN Yaxuan™ ™ , XING Kexuan ™ ™
( " School of Electronics and Information Engineering, Guangdong Ocean University, Zhanjiang 524088 )
( ™ School of Information Science and Engineering, Yanshan University, Qinhuangdao 066004 )
( ™ Key Laboratory of Virtual Technology and System Integration, Yanshan University, Qinhuangdao 066004 )
Abstract

There are a large number of specialized words in medical texts, which are more prone to word segmentation er-
rors and unregistered words than in general fields, resulting in the loss of contextual semantics and affecting the ac-
curacy of named entity recognition (NER). In order to solve the above problems, WI-NER, a Chinese medical
named entity recognition model based on gated circulation unit with lexical information, is proposed in this paper.
Firstly,, on the basis of the characteristics of Chinese medical data set, the task definition, entity location and entity
category label of named entity recognition in Chinese medical field are described. In addition, the model performs
feature embedding and vector fusion on the characters matching professional words in the embedding layer. Second-
ly, a lexical gating unit is added to the context coding layer, and the features required for entity recognition are au-
tomatically extracted by using the memory and forgetting mechanism of recurrent neural networks. By introducing
lexical information and prior knowledge, the recognition effect of Chinese medical named entities is improved. Fi-
nally, the model is verified by experiments on three datasets, and the results show that the accuracy of the Chinese
medical named entity recognition model proposed in this paper is better than that of the baseline model, achieving
the expected characteristics in the medical field.

Key words: Chinese medical naming recognition, prior knowledge, embedding layer, gated unit, vocabulary

information
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