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Abstract

In the field of internet-based healthcare, the complexity of pathology features across
various disciplines, coupled with the lack of medical training among most patients,

results in medical named entities in doctor-patient dialogue texts exhibiting long and
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multi-word syntactic patterns, posing new challenges to named entity recognition al-
gorithms. To address this issue, this study integrates multiple dilation convolution
mechanisms of different granularities to construct the Flat-Lattice-CNN model. This
model not only considers the semantic information of characters and words, as well
as their absolute and relative positional information but also extracts relationship fea-
tures between characters/words spanning different distances to improve the recognition
accuracy of long medical named entities. Experimental results show a significant per-
formance boost in the task of recognizing medical named entities on all evaluation

dataset, especially on CTDD with a 2% increase in F'1 score.

Keywords: Long multiword named entities , Chinese Medical Named Entity

Recognition , Dilated Convolution

p—t

5

it

4% SEAIA 5 (Named Entity Recognition, NER)& BN E 5 OB EMAES 2 —, HEE
DhEERAE XA IR @S AL, X THLE8EE. FRREH. MERREFMEREE.
BE 2 n 4 SRR EEEMNEBR NIRRT R P IRECCER. WY, AR IER. 5
B BRESE, NEFIIR A BMERET RS A HER SF (KM and 8, 2017). L5
K, BEEEEEARKAWHSMAN RS BRI S, LERMFELETT A8 50 (Z 5t X T
BEIT VB ZAN T (T HR et al., 2024). FEEERMAELET G L, BT HEMEBZRTES
XA TR T BERHTARSEEERZEZF, DUKESAFRARYREFIER B
P, AR R ARG A L R AR K ERIA TR Bk, HXRmaRERIEKAS
TRRFE, Flan, 3R < A 2 e 2R BN — R A\ el by 22— KA
IR AAEIRSEAR . MEECT, AT A R 7 fr & SR8 H DIBgE B DBt nic 230 -
BHIME, AR —1 BA 78 AR 5 SAARIR SR, T “WrirSesitt & 52 42
— BB M EAE SCAAEIRE R . REEANTRTRERN & AR R EE L, R A
FUENEHCREC AT R Ry, B “WrirEeseh & B2 A, “Wriraese i X —&R 9017 15 28 0L T
SR AT -

HAEI, 73U & SRR 7 FERPER TR - EY . B P EESE
T ELER W AR 2R EE 7 R B SCAR BT B B PR (L et al., 2020). BIRTHTIEFIIIBILSTM-
CRF(Luo et al., 2018)~ Bert-CRF(Souza et al., 2019) FlLeBert-CRF(Liu et al., 2021)%, £

©2024 FETMHES %K 5 (Creative Commons Attribution 4.0 International License) ¥ Hihi
HEEWH: W ERRAREE(2023MS06023)
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BETT fin 4% SEAR IR ARG TR RS R, (B E R B H R M AR LR EETT [ A SR AU 77 AR
—ERR. BARREEMT: §%, EIFEERIEE 4SS RRRIES AR, (BEREK
WG E YT BE EAE SO, HHRIE 24 LR R K B 2R AERE A, Hik, KEEMR
BARBEAL TR, MR U ENEFEE R XA, BIEETFAHRHE, &R TF
FERPIATE FFE A BORMKI, &5, SR & LR ERPE R FFIFRcR-—, HEAR
JoT bR X SRR P ER A 2 8] 6 RBUEERE(Li et al., 2022), SRMZA ik, BIEFIWN, EEIN
fil) (Vaswani et al., 2017) 56 ZHHHE FE PRI (FRFEGRIE) Z R %5 R 58, T B Z a4
SEAR A B 2 1R LB AT 5% RIS AETIORBR = A R AR AR L -

NfER EaR R, ARBFFCETX BER W EE BTG SCAR, $EH T —FEE S Flat-Lattice F1 2 47 B
P 5k BT ML H FIFTERL: Flat-Lattice-CNN.o ZEX PMEIH | Flat-LatticeZ5 14 &4 T #7Y
B, REEMET AT PEIER, NMUERTERENERE, LR T FRFiRY
ISR . BIRFlat-latticetlLHl AT LR B A BIFRIC (FAF BLIRITE ) A Z R K AR IR &, (BE
FERATHEIMCZEWRPIRRELR. B, FHKEZRPKESSE, f T BN
ZAK IR R IR R RIFAE, RBT5EEG SRR RGNS SSIEERE, AT
BR &R & SRR AESS B SRR R -

2 MxIfE

2.1 WREMIRF

G EEIEG (NER) KEIDUCR—EZBRIES A (NLP) SEMEMESZ—, B
EIZHINA, BRFEEARTIEERE. R RIERGSE. M SRR R R 4T
A, IR, NERMIFFZE N SWIFFAiZINER(Flat NER), 2% T #ENER(Nested
NER)FIAEZNER (Discontinuous NER)(Li et al., 2022; Zheng et al., 2019)-

FRECT 88 FH AT ) i 45 SEARIRG R 2 i 4% SRR AT 55 e B 4G 6 R 2 U H1E 5 RF R
BE2ETE AR S ki, BAIRME RO ES G SR TEEEREERAR R,
B ANLi% K FLattice- LSTMEE A1AILAE B, FE TELMoz: > FAF5 T /9 L 3UfE B (Zhang
and Yang, 2018); (Luo et al., 2018)F|FHF4F B L AL 7 1ERRBA F M 5 FAF T ECx, HFid
THEFRITE N ERBILSTM-CRFEA!; (FHUA et al., 2024)#&Hi T —MBERT-BiLSTM-
CRF{A!, ZEARE S TiRC A ARAAE, FFABERTREZIIG IR T 1 S0m R0 SR U4 | R 3¢
EUAER. BRitbZAh, A REE SR B E SRR ) TAE(Fei et al., 2021) TR,
EANE R BIAERE 23U T IR L i 4 ST IS, 91 a0 “RBFR AR IR o SN 2 (),
FERBPFHE 5 AFTRIPMCIRE:, 110 <R ()7 RS FLX ML SR TE L, X RAREERY
HBEREEERZERNZ, FTEREHFITEHFE (Dai et al., 2020)-

TSR R BB BB RS SO A, TR K B2 1R O B 2 i 4 SRR A ) R
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RGRNEM Flan Wrkrssi Rt o WS B OR B a4 SR A TAERR 2
W&o 2 R E 4% SRR IR Bt bR X SEARPRAC (AT BIA ) KA R A, DU SRR
M., AR5 EE S Flat-Lattice Fl 2 KL Z MG TANLE], & HiFlat-Lattice-CNNRA!, H A1 24 &7
K BTR A RO R BB AN K PR I 2 AL (F A EORE) IR FERI R RERE, ALGRA]
PNEEAZIERES PN

2.2 Flat-Lattice

FHECSRIC, Ao an 4 SERRA N, BN e R EEE R 5 R &R C
ZUERR T AR A AE R A RIS B AR e TR R (R R T I B L. FEME LT, AT LU
— M) F 5 AT ICEL, DURBCE A AR TIE, X EIaiEx T an & SR R Rl T e dE W B 2 .
BAEME, W& FEN T SE R (— N ERE— MBS, B, R IR HE
F, TrEHIEERE - N ERMEE — N F AR E AR . BT rRR T R WL
BB S A REE IR A R, BT XS SR shESME, ERITIEANRETE A
HGPURIHATITE . L, ZEE AR T Flat-Lattice, %A E T Transformer Rt % 25 #4 55 H
FF RS (Aat-lattice), BT Ak (head) FIE (tail ) FMCHINL B GwhD, X A] L E RS
LEt. ik, AT A3 A Transformer R 52 2RSS A - AMLANEE, Transformer ) BFE
AR FAF ] LE R S EBE #7385, FHEPUT S PR 2 8] BAN R BE B AR
155 A (Li et al., 2020)-

2.3 CNN

B LE [ 4% (Convolutional Neural Networks, CNN)(Zeng et al., 2014)7& —Fhe5 445K A
NLMEMLE, FENRAEMID L BBRIRA S BERE ARG FEME. CRAE
MEEIRAE T, EXRRN AP REIREFRRR . SRMEME—REEAZ. BHE- it
W~ BOEE DR T ) 20 2 - MR REZE . BREN B RRREBUNFESRHE, (&R
KB ERBULEFIE, MERSRSEHERNERFE. Bf, SHERSHRZEZIME
T RS, A, SRR ISR, R ORI, T GEE
T T K B S 1) 2 1) FE BRI K R AFFAIE

3 Flat-Lattice-CNN#& !

7R 33 W Flat-Lattice- ONNE B £ Bl = # 4 H all, 7 3 28 A E.  Self-
Attention+FFNZFFRZE TN Z, ARG ME17R. B8, FHFlat-Lattice Transformerfk
B A\ A)FIIARC (F AP ECRE ) I M 2R 4axt - X E M2, #F—PrEEM R
FAAS R K 28 A FRAZ KT B AN [ BE 5 A 2 1A SR AR R RUFHIE R (LR &2, SREEX =
R E, HIHERANMATR. HIR A ZE 8 m E5 A 2 Self-Attention+ FFNZ, |2
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Add & Norm |
i FFN
Dilation Rate = 1 T
‘ 200 | Add & Norm

| Convolutionsiayer —— 1~ 235 | Ad&Nom
| Dilation Rate =2 |
Linear ooeo Self-Attention
S x

UE BR mRMM —A EA 0 8 Sww .
EHead 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 1920 1 3 5 7 1 13 17 15 18 Ji
| Tail 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 2 4 6 10 12 14 17 16 20

e B 88 R & BB B mE - B EA® SN b N A

[ Sentence : BEIFER MMM —RAEGBEHI LY }

1: FLAT-Lattice- CNN Y {1t 3 {4 45 44 K]

48 F Self- Attention FIFF N2 3] SRi0 (7 AF BRI TE) I _E N SOAMR, RIE AR ES SR RE
HOTE SCRFIE . B R B2 BOTE SCRFIE R A B ICRF 9 s BIPR TN Z A - 33 T ARRE AT B
AR

3.1 Flat-Lattice Transformer

Flat-Lattice Transfomerdt ¥ 7 FF 5 11 % 4 BB F B R “Ffspan/ ¥, ZJE%
F Transformerfil & (7 &5 85 H B M FRCHRA M E. BIER, B—Pspankt B — MR (F
FFEGAE) s — Dk (head)FI— P B (tail) WML EF B, MBRELIESETR:. fridd— 54
BEIA . SKFIRTER TRCTER P F B — D& e — PR ERS], R ENIFRT
PRCTEARS T RN E . Transformer>i F 4224 #Y B TE 7 7411 R 151 M0 48 SR A5 51 i A A%
0 (FAFEGATE ) Z B AR R 2 -

T RE N EE B Flat-Lattice Transformer N 74| &G N FREEI AN TN ER R, A
SR spane BEME, AE—MRE (FREEFE) 28 TR NMMIBERG: LA B
BAE, @XM ERT, AIMAN—MREFI P ESE— 8T WA FREREM
NSPANz Mz, ENZEFAEHEL BEMOBE=FKR, HspankkFREHLRFIRE. FHit,
XML B LA LAFI 2R B PRICER T AL B B, R SPAN, Fla; HIAE XS 7 & AT

B SRPBHSEE SNSRI DI, K, P 20246ET125H 250
H HQI
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DHAATE:
(hh) : .
di; = headi] — head [j]
(ht) _ . .
d;; " = head [i] — tail [j]

1
™ = tail [i] - head [j] g
d\" = tail [i] — tail [j]
B, dFRLER 2 B RIEE B A B RIRE e
SPANFIAEN A B S V0 BE B B Al B AR R M AR He, 1 BT IE 2P R
R,;j = ReLU <W7~ <sz(.;.lh) D Pdg;.h) D Pdl(.?t) & sz(';t)>> (2)

HEAWrgn %328, QFRRBFKZER, pdiiHE T E W Vaswani®sE A TR (Vaswani et al.,
2017), AL AF3KITTE:

PP — sin (d/10000%/nenet

3)
PP = cos (d/100002/ et

B, diikR R ERIENERE RS RE, A BER TR A X SPANFI{] & 4%

i, DL — PR E A TG B EIERE ST . @ A PIPRIC (57 FF B0RE) FE AT TR AE X

Yaxi i EE R, S transformertliflfE, B2 T MAFIIH B span AR A F Ewp -

3.2 Dilated Convolution CNN

TERIR RN A BwpiEhl F, RGN T ARBREAERILE,  CUIREUSHR A 5RO
[ BE B Y 22 A S IR R RAFIE M B w,, RIS w PR AR AR A & [wp; we] - A
H4FT7R, BIRNLEI B RS LS A E R AN LS, BE s B 2 iR RIRES T T R
ERRHERSEE, TATREE BB NMMARNE R, PRI EETRFHE AR Z H A
ST E R . Dilated Convolution CNNZEFELHE LR JLAS S 2H

LEMEBRZ: Bhdd—PBEEEEFEN —ESHERS AR TRIERR. XF
B TR ABOR LS B — DB S E R RS\, i RELUBUE R EGHAT IR &R . X
— BN FENZRET REHBRME— 1 FEHRALR-

2. Z K EY KB (Li et al., 2022): A T HRZARNLIKFERRELRE, AXGIATZ1A
AR KB ERZ . BIEHZEHEE B CRBZE RN, EEREE SR A R VL E
WIHIESE R B, Bixl— 12 ORERESASRITIKAE, WINASIRZ G SRR
HBIRRAST 5 RGERZR T Z AR R R A4

K=k+(k-1)(a—1) (4)
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Hef | kRARIGERE KR, o h BT KE (dilation rate); KRNI Y JEJE EFRBETAZ KN
HRERRRSTHARSTR:
w—Fk+2p w—k—(k—1)(a—1)+2p

S S

+1 (5)

Heb, wiBIARST, ENERERZAN, o W ERYTTKE, s Hstride, piEpadding.
3IREERE (He et al., 2016): A [ FRESMRESIMREFERWANEREE, ACEL
RIS SREA L5 R T IR e B S -

3.3 Self-Attention+FFN

AR FTAEEE S Flat-Lattice Transformer 22 18 ik 28 i) B AR Heflh_HARBU T Hy A P41 Bk
ANFIR, ZIERRARRIFI AR BER 1 (Self-Attention) Fl 215 2 (FFN), #5154
TERI N Z A o — PR EE AN TR Z BN FI LN UEERRE S, AT i3 f#E T
REFIITRHEMITR Z BIHR R

3.4 FuME

FREE T 2 K FH B2 25 FBEVL IR (Condi-tional Random Field, CRF)(Lafferty et al.,
2001). CRFZ&—FMHARIX AT A EEE, @ RS2 B R, KEeRHRTIRE T
F o

4 SKWERSHH

4.1 SLIEHIRE

R B8 UE R ST T AR S 4 SRR I AR S5 B AR, 7EIMCS-2021(Chen et al.,
2023)FICTDD(Wang et al., 2023) P 1A 3PS ESFNEREUE R A TRE, PR £ 1A
FRWFE 1F7R. CTDDsE I R4 B HL M & B P SCEIR 4, IMCS-NERIZE ) LR
LR BTG HF SCERSE . WR1FT7R, CTDDHISLRTFHK N 4.33, IMCS-2021M115:22.62,
PRI AT AR tH CTDD B S 5 L IMCS-2021 B 5 -

IMCS-2021 53R 2R AE IR - 10 - AW BIRGESFISLREAL, RSO A REHL I 73,6035%
BARIEMINGRE, 1251758 IENBIELE, 12,3325 8B E NI %E. CTDDEIREE S
IFIA] S R AN IR e T SR R A, AR SCHANLAMEN21,63355/E MRS, 3, 7575 AE NEIEEE,
4,84T1ERMRE . Hr, CTDDHWEE SRR 5 A 2f717R

TEARSL i B SEARR A SRR S H, SEOEE R 207K
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CTDD IMCS-NER

FT A i 44 SEAR 1) H e 63560 74698
SR KR 4.33 2.62
PSR SR 1,700,392 1,621,161
PR TRF 5 S TR 16.2% 12.1%
PORFIIE SR 713.55 589.04

% 1: CTDDHUIEAE SIMCS-NEREE L 1A 15 E

40%

35%

30%

25% |

20%

15%

10%
5%
0% 1 1 1 I L 1

Operation Time Disease  Medicine Examination Symptom

SRR
K 2: CTDDHEAE SR 5 A7 ]

4.2 THNIEFR
IR SRS Ak A FUEVE VRN TRV, iTEIAR6FTR:
TR IE R R SRR
R T GERINTE
TN IERA R SRR
C BURSESLIREL

2x PxR
= —x1
1 P+ R X 00%

x 100%

x 100% (6)

4.3 HZARH

(1)BiLSTM-CRF (Luo et al., 2018) AR FH W [a] 45 #1012 % 4% (Bidirectional Long Short-
Term Memory, BiLSTM)ERIRHEAFFIH A LT IXER, 45 & & HFBEVL(Conditional
Random Field, CRF)XFF bR Al R 17 ER A% -

(2)Bert-CRF (Souza et al., 2019)8Z8455 T FiIZRI) BERT &A1 5% (K817 (constant
ratefactor, CRF), FH BERT BHE KM T CRM@ERES), KM AFIFHITRRYS], Hil
i CRF E#ATIRE IR 2RI -
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R Ge-4
batch 10
epoch 50

ERIILIA K 8
R4 20

N GEE 160
JHBIEHL 160
Dropout 0.5

* 2 SHKE

(3)LeBert-CRF(Liu et al., 202187 Bert-CRF &AL FELAl_F kAT T 20k, 51T 4%
= BT TT V5 -

(4)Lattice LSTM(Zhang and Yang, 2018)#6% & —FhEE T FLEM BRI MBRAL, ©7F
BRI AT AT FRRAAEE, R FEMRT, SRS AENS 5 4T 7K 21
PRIFRFAF Z B AR R 2R

4.4 LRSI

) B U0 4% A SRR R S AR SR T i AL SEARAR A IR R, 4 B FBILSTM-CRF -~ Lattice
LSTM- Bert-CRF- LeBert-CRF~ FLAT-Lattice-Transformerf&Z{E RN FRZH, 4 BIAEIMCS-
2021 FICTDD W 1~/ S EFPNEREFREE TS0 . XA S HI N ECOME, AFRIEH
B S i A SRR BRI AN 2R 3P 7 o

CTDD IMCS-2021 weibo
] P(%) R(%) FL%) P%) R%) F1(%) P%) R%) FL(%)
Bert-CRF 53.09 52.75 52.92 88.46 92.35 90.37 - - -
LeBert-CRF 52.63 54.25 53.42 86.53 92.91 89.60 - - -
BiLSTM-CRF 46.26 50.34 48.21 85.67 88.72 87.61 - - -
Lattice LSTM 57.14 55.17 56.14 89.37 90.84 90.10 53.04 62.25 58.79

FLAT-Lattice Transformer  53.62 56.47 55.14 88.83 93.43 91.07 69.84 77.37 73.41
Flat-Lattice-CNN (ours) 55.63 59.10 57.31 89.44 93.51 91.43 70.29 79.69 74.69

% 3: 7ECTDD. IMCS. weiboX{#i4E I 52k 45 5

BIRK H Z TR B SR R R A AU SO e L, (ER e At T RE R KSR R AE,
A SRR A SRR B AR BLIEFLAT-Lattice TransformerflFlat-Lattice-CNNEE 347 T % Er5E
FoVEM, WF3. HRSTTLONER|, ZEAE T EEIERER A, JCHER KRR E L

B =P E SR SRS, %}382%\:—2@‘9\93ﬁ, KR, PE, 2024725 H%28H.
: Eawl
(c) 2024 HEAPELFSHIEF A LVERE 390



T

FUERA T 2%, XAE—ERE _FUE T AR ST a0 -

N B LR AR S R T 5K AR B B SCEE T i 4 SERIR AR I, AR IE KR,
BiDilation 40, AT RN TA=([1], A=[1,2], M=[124{E R FBABR! HASHI N
B, REdilation(epoch=151E N AIAECTDDAWESE A i & LA R RIS INF AR, HEF
A DUER B Ik RN =[1,2, 4] F1 BOFIERR R (ACC BB it & - 7RI P e Ik 241
HBIZ, A1 LI RE LR IR R R REIR 1

Dilation(\) F1(%) ACC(%)

1] 53.40  86.53
[1,2] 5450  87.61
[1,2,4] 55.35  87.75

(1,248 5277  87.70

R 4 AKX B

GIEE L3854 4 1% 1 iR ke 24
Bert-CRF  i#id38.5/% (Symptom) A4 4 ¥+ H 1B e 24 (Drug)

Lattice LSTM  #1d38.5% (Symptom) A4 45 #% T HIE 5e 2 (Drug)
Ours it 38.5 5 (Symptom ) 4 45 #% - H 1B K 2 (Drug)

R 5: IMCS-2021 55 45 £ iy 44 SR R0 R SE 451

P, AR ICEN 2 H— 1 DU SS AR R E IMOS-2021 508 & E A SE ], WnERsET R,
HDruglCRZY), BRAER—1AY 2L, SymptomfCFKAEIR. HESAT LI,
Lattice LSTMARZRLRF «38.557 R 51 2 K 1 B R (R RER i 4 SE A4, 7 A SURR R RE 7 38,55 Al
DIRRA — MR AR Ay 44 5L, 35 A] DA WL X 8% 31 AR SRR K SR B ESGE FE R
Mo

HTASCRA T B ZERBIR SRR Z O L IRF X REHE, 7R IATIE S|, &
BUIR(E BRI E R, fEepoch=15/18 {1 T FECTDDEUE % 1 F1 BHIIZR 45 R E 28 E
T52% (A RNEALER1.2%) MFLAT-Lattice-Transformer f F1 5 #0AE] T70.48% (£ N &
REERINRT.2%) , TR RN R A SR AN B3 TR -

5 ZERiE

KIXANE T —FET Flat-Lattice-CNN  FJH S EIT i 24 LR HA 1%, #4554 Flat-
Lattice Z5FIN[EIRLE B A B TRNLE], BRI T BT SCARH K B 218 B fn 4SS A Y
ZIRHIKGERRERE. —EREE LR T LUERE VS A EMPOEEEX TR 58
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o5 | —u— |attice
R
<9

—eo—FLAT
0.70 | —4—OURS

epouch (IX)
Pl 30 A 2R 7 P o) HE 2 SR

ERRM], MHESTTE, ASURBEFUENISCEE L — 2T, £E TEITERL
PRSI BRI T i Kok, BN SRR K H 21 an 2 LR IRBIRCR 178 5 A B PR A ROR
At — AL, AR AN E AR AI AL BT SCAE R -
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