Computer Science and Application +EHLAI 5 M, 2022, 12(1), 169-177 Hans Y
Published Online January 2022 in Hans. http://www.hanspub.org/journal/csa
https://doi.org/10.12677/csa.2022.121018

BT RN T E AR S R
f5t

FXh, £ F
JUARTMEREE, HEHLEBE, TR M

ks HiH: 20214F12H24H; FHHEM: 20224F1H19H; KA HM: 20224F1H26H

H E

BEE R 2R LRANAN R R, AT RENESCAHE, i\ EERIEEaLEREPIRRE
HHE BRAEZEMBRES LCENFIARS . 1EAEBHEEIRE I, STASKRMBAT IR B R
BRATH LN R FEE R HB SRR SEA R RS R AR B SRAMR
RESSAE, T, F3RH T —AFlat-Lattice- ¥4 FRERR AR BURAL . R FHx AL BxHA AL
BHATHY, WRIALT, FBEEIRERELR, RRAEA—FESEE T TAKIBRG KA, Rk
TRAEBHHE, EPXEZCAHREE LSS NEERAEITI, W T SRR PSR CE
TR RGBT, AR, A ERMFUES R TEEEL,

XA

SRR FRRE, FXEFEXE, RFES, AARFER

Research on Entity Relation Extraction of
Chinese Medical Text Based on Pointer
Tagging Framework

Wenlong Luo, Yong Wang

School of Computer, Guangdong University of Technology, Guangzhou Guangdong

Received: Dec. 24™, 2021; accepted: Jan. 19", 2022; published: Jan. 26", 2022
Abstract
With the continuous development of science and technology in the medical field, a large number of
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medical text data have been produced. How to obtain effective information from massive un-
structured data has become a research hotspot in medicine and natural language processing. As a
key part of information extraction, entity relation extraction can obtain entity pairs and their se-
mantic relations in natural language sentences. At present, there are some problems in the entity
relation extraction methods of Chinese medical texts, such as lack of word information and over-
lapping triples. Based on this, this paper proposes a flat-lattice-pointer-tagging joint extraction
model. The word information is encoded by relative position to enhance the entity boundary.
Through the pointer tagging framework, the relationship is regarded as a mapping function from
subject to object, which solves the problem of overlapping. Compared with several benchmark
models on Chinese medical text data set, it proves the effectiveness of the model in entity relation
extraction of Chinese medical text, and its accuracy, recall and F1 value are higher than those of
the benchmark model.
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1. 51§

B B2 R T AT R RS, 5% R R 2% SRR R 2 SCAR S5 e 5 A R B AN 36 i o ) FH 3R 2R = 2% 5
AEHE, RN RAES N RN R R TAEE B A, Bk, R 2 AR
PR 5 B AR, HI TR SOR AR 7 SAE A R AR AL, JF HOX LRSS ML SRR R, T2
R A4 PRk, A R B 3 A SE R SR ICEA U (B £ 1915 24X (Information Extraction, IE)
BRI . 524k 5 2 A EL (Entity Relation Extraction)E Jy{g EAlE b () ek —25, IT4E Rk th 2 32
ARFEFN TN T2 e SLAR I R AEU H R E ARE 5 1) R SRt S L2 s R R . T8
LSRG RAME, AT DA IR FRAE B 2 SR 2 R T8 R R, RS AR BRI RN iR, DL R AT %%
U )5 R SR SR

W FI R 2 SR G RAMBCR /K 26 1) 77 20, SR AT S VR e HH SEEAA X, A S X i S AR 2
[ )R RAEAT 732K ARTT,  SARTEUNFI R R0 KA TAE 55 Z A A A BARHR I . BT Sefkaln 5 9%
ROPBRNTALS 0505, BT AN TALS 2RI B SN, 38 AR 1]

TR LT, AATFMG AL RS U BR SR A G R I AR TE R B, B 5% ) 5 iim]
DA R B 5 SRR RIE S, ANIMAEPIASTAT S RIS B U (R IL[2]. Miwa 55 A [3]4& ) —Ffag st
Ui B SR IR RN SRR RN G 2R 5 L AR SRR G R AP AN TS5 SL 2 LSTM 4wt 27 71 S50 A,
BIREIE T A TAES M B 2R 1R i 0 8, (RRERL S S AR AR R BIR K & 7%, g T
FIERE S ERBLA L. Katiyar 25 A\ [4]7E BILSTM FFAIbRE 7 LA b 5] NVER PLH], fFH 2 )20
] LSTM B SRR BT 55 AR T FIARIEAT 55, 458 AIbRiE S AL gD 2 3R R 34T SR 06 R il
B, RS A] DAFR J &P il E SR R, @& IR R L B — AN TR 22 I 2% (1) 08 R XA i EUSEZY . Zheng
SN [S14 H 56 T3 bmiE SR 1) S OC RN VE, R R R EUAT 25 2 Ao ponta 380 0 FF) P 910 v I A8 T G 75
I3V SEARRI R &, R T IR ITIE T SR TUAR ) . R 22 SOR AR OC R i, fFAEnSR 1 F
7N [R5 AA %} 52 B (Entity Pair Overlap, EPO)F #5445 & (Single Entity Overlap, SEO) )5 & 58 [ @ . Joie
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& LR MBS HOL IR T IR R G SO, BOR A ROt G R L [l

I, X F o SCBR 22 SCAS R AR A, AN A T3 SOOI AL SRR, R SOSCAR )2 f A 5
M FRF R T SNRARER, SN R NLP T SCARREAT 7038, AR5 2338 1
SR NG . IR EEEAAAE R — A, A 73] (0 45 R AT AT REMERHR N, T M IR 2 1
B TRE P ABE AL, BRI MR AR E . B BLE RT3 S0EXT Embedding JZEATHRA
I, R FRFRAIRA TS, LAIRE S 70 1738 R R AL 4 -

BRI, ASCHEH —Fh Flat-Lattice-#5 HARIEIBC & iR . 128 RRHA] 1 Flat-Lattice £544, {Ei6E %7
WHRARERRRTEOL S, SIAPSCRAFE, RS s, R TEEAREESE, M IerE et fiR)
KA, Felon e e £ LA (subject) I 5K 2 (relation) H- 1R A Xl Wi ) 2 S 4k (object) I fill & I kit 35 AL
MSEER AR, FIREE S AR RIE R BT SUE R, MR 2 SR R R A P (¥ ¢ R B B L

Table 1. Different entity relation cases

F# 1 TERISEFXFRRES

KM A =7t (subject, relation, object)
Normal RSB RS R I B % (R RSy, X (), KB)

(577, 29aTT, fEfhARRR)

SEO 7 T DA P A KA R K A (B, S WA
e (W, e, SR
EPO iR T A R e R 1 L o, S, 5180
2. XTI 1E

2.1, ACHESE

5 i 44 SEAAR 51l (Named Entity Recognition, NER){F45H1, lattice 45 k4 iE B ZE A1 F vh Scial 4145 B A &
WG 2 R B AL A LA IR K34 6] 1H LatticeLSTM [6IfE7EH S MEBEIR T . ANAE batch H471k. (55
PURAPLE R VEZ S F) . Gui 28 A [7]51 X% RNN Z5#4 J67E R 43R5 BT, SR CNIN X R ARFIE
BEAT YRS, HHRH rethinking AL RS B AOACE, MU E B R IE . B LR-CNN [7]#E
%I LatticeLSTM R, (H'EMIFHAAE S, HHARZITEME. Li SN[ T —F i & gmid kil &
lattice 514 (Flat-Lattice), 5 Transformer #HZ5 &, TESRENA RS BRI EIRS, K IE SR

22. RRER

Zeng [IJEHFIERAR-HEIBNPHERES = HNEFHZ— M5 T AR RSB 52K,
w2 1ATs, R 7 —F B E B 7 51 2] 7 51 (sequence-to-sequence, Seq2Seq) AL Sk HHL =640 .
1E Seq2Seq HEAY (Al b, AATTHE— DA AL T AREUGT K52, FiE i R S 3R AR T A S R R T .
Fu 25 A (2019) tH 3@ i A5 FH 2 T B A R 45 (GCNS) B ALK SCARER ISR X R, WFF0 T R RE S 1 1)
RUE X TAERAE T — 2 sTh, (HEfIERRES = ed i iaREZA R 2 b, Bk, e
W R RN ST B HbR RS, X P RAEE— @ M. 1%, FOAmm AT . 7E R A HhEm
SR, REBRATRARIRR, a7 256 ik, 4E—DEERSE5ZANAE8RRE
B =), A TTRERIRIE . WA RN GEdE, 2RBIRESI PR LS E THA KA.
LR OUR, JREH) = o4l s R A SRR HERE . S50k, Wei 25 A [10142 H — AN BRI T hRiEAE
B2, FKFRAEA subject 2 object ML EREL, SKAERIC R EH B M L
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3. 1HBUESR

BERH PR 2 SOAR S R MR AE A X, BSOS Bk, R B SR bR IR A
L ASCHRM R T Flat-Lattice-HREH AL RIBE A IR, JCREZRIINIE 1 . TPl ol LA T
“ 5 ] DG A A R RA R FE KA 7, LA I A = TE A< 7, Z5MTAST , RS RI< 77,
NETT, IERK>, (ENJE S PE FA T RERA AL BTN, SRS 4T T AR subject,
FEFAEAMEE 0 subject, I < B SRECH M AURELEAHE, SHISEIE AR, HhTER % R
R object. WIS 1 R, 7EFF “Z5HAIT” R, AFEPIA object, 48R “AERKAL” FI < HBFERAL” .
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Figure 1. Overall architecture of the model
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1) Flat-Lattice-Transformer Zwfish 2% . F AN SCB 2 18] (P AH BATE F3EAT Sfid, R FH AR 8 188 FE R A K
A= TR AT R RSN NG Fivle sbei [ 8

2) FREFFRVE: EEH ALY, — N subject FIFRTE, B Sk IR EFRVE, SREXEFTA H subject;
F— AR E R R NI object FRvE, XEE— subject, ARy HIXT N OE R R AT B object.

3.1. Flat-Lattice-Transformer 4mhS 2%

B, MR PSR BT A (i 4%, #5891 Flat-Lattice 4544 . —> Flat-Lattice 7] LA & XCA—4H.
B, —ANSCB R A token,  KILAHRIK LA BN B . token AR —ANFRFEE AL, KA EH R
BALE AR token 7E 46 7 41 AL B K 5

A8 FH T AE R B 0 B 0 AN ) B SC B TR A LR R AT S e P TN SC B, BN Z A AS
X, BEMPE=MAERR. 1k, N TENFREE R, #EHRRkL. B EEE. head[i]
A tail[i153 2 os % 20 Frh ik BALE . SCBIS TEAR B AT AR IS token Z[AI G R, B AT EAFR
ANEVEARIE R, Bl — DR AN B R A BB . XTI %, xBTS AR

KBRS RN -
d\™ = head[i]-head [ j] @)
d{" = head [i]-tail [ j] @)
d\" =tail[i]-head [ j] 3)
d\" = tail [i] —tail ] (4)
SR Jr B DU B RS PR B AR LM AR A, 5 B S B s L IR e 28 MO L BB 40 TR :
R; = ReLU (wr (Pdighh) P, O Py BPy D )

HW, 22228, © RonPfatilE, P it E W T as:
P{*) =sin(d /100007 "=t ) (6)
P#*%) = cos(d /10000 ) @)
Hrp, k RRAL BRI SRR .
e, A=A BEZE I AR [11], RImbDAE X7 & -
Ay =WJETE, W, ¢ +WJETRW, o +U"E, W, ¢ +V'RW, 8)
Forf, W Wooo W, U, v TTESIIOSH,  E RERE RGBT R, HAA TR 2 5 A
SRES=WALTIN; il s 8
3.2. ig§tRE

K RIERFRE IARETT e H oG, ARG TRl subject. SRJE XS TNk subject, for e
IR SRR, BRE —MNRALEIEH AT object 54 subject JCBtAZK . subject F1 object #fid
SR RS EL VA KL IR TN B
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3.2.1. Subject #73E
I8 1 Flat-Lattice-Transformer 2w At &5 ¥4 th X, , A3 FH PRANAHE] (1) — o0 70 84845 MM B AR EHRVE,
ZAREARTER N 2T subject IG5 S5 RO E . 4R IEFRELT T FIR:

Xi + bstart ) (9)

subject _start __
pi =0 (Wstart

subject_end __
p; =o(W,

end

Xi +byng ) (10)

Horpr,  pblectstart gy poiectend L) T 247 token A& subject AUREAAERHE 5N E MR . W RAM
R A BIE, M PRER B E N 1, BN 0. oFas sigmoid s 5K %L
subject bRy ER FH LAAf 2 A F X H subject 17 B B LA B £ 0 T

b, (s|X )= I1 f[( p?)'{y“ﬂ} (1- p:)'{y}zo} (12)
te{subject _start,subject _end} i=1
Horb, L RATFIMKE. Wz HE, WI{zj=1. y FRETRKT subject KM BRI —hrik. 2%
0= {Wslart ) bstarl ’Wend 1 Mend } °
X% subject (5L, R BITUCECER I, H4EE 5 il AR 46 5 45 AR IEXHE N —> subject FRiE .
AN FEEE RARVEE R AR bRVE 2 AT, I UL IE SR e 88 ORI AE (T SEAR I S8 B P, TR R AE 45 58 1 A1)
T, ARfTSHARERBE IERAS I B AR a0 6 B AN S R E .

3.2.2. ¥FEXFETH object #7iE

£ subject $EEHARITALILIZAT (M [F]I, object FEEHARIBLIL L [ ARV HIXF N subject 7E4F € R &R T
object. FT A subject 7E% ¢ & T XTI object &4 7E [Al— By [ AniE ik . 5 subject Ta%r bRyt A 1)
ARSI Ngmis s i R, JE5]NT subject UREAE, HARLIR:

PRI = 0 (Wi (X, VS, ) + bl (12)

sub

piobjectiend :O_(Wr

end

(Xi +Vs|:b)+bernd) (13)

Horgr,  peviect-sart gy poblect_end /o 5 A% 4] B 24 T token 7EXTRSC R T A object HIFEIE B 45 AL E )
B . VS, BRI Z gm i Bt bRyE S5 k A subject BT X (114 A5 7] & o
object FRyEALELGT T4 FXFl subjects, 7EXRFR r AL T :
p¢r(o|s,X)= H H(pit)l{yizl} (1_ pit)l{yi:o} 14)
te{object _start,object _end} i=1
ﬁ‘: EF‘ ’ %%ﬁ ¢r = {Ws:art ' bsrtart ’We:ld 'bernd } °
e, BURBREUNTT, {£H Adam BEHLESE T BE3EAT I 25

0|

> log pg(s|Xj)+ > log p%(o|s,xj)+ > logp, (0®|s,Xj) (15)
j=1 seTj reTJ-‘s reR\Tj‘s

4. SEBf

4.1. BIEEE

ASCRAIEARER CHIP2020 1HIIl —: i SCBRASCAR SRS R AU A OBt 48, 128U S 2 K8
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MR AME S SR % b KT EIE S S 2E S E m S0 = MR RE TR ORI Mo s 58
= N TR BERETT O B B B T R R R A AL 2, 25T schema [ P ST B2 245 B3 42 CMelE (Chinese
Medical Information Extraction). #4603 ) LRHINZREET B M WEmIIZRimkl, JLRRIZRERERIE
F 518 R LRMIR, E R WER I ZRER SRR T 109 R Wm . 3 7.5 B =uHEdE, 2.8 IRIE
FIRT 44 TG R . S BRI, SRIBISGEEE S U s £ ANAEAE S, 2 14339 %,
3585 %1 4482 4%k .

4.2. VEfiERR

2 = JCL AN SR DA 2 TR 5 RARIERRRS, SEaGA5 B = el A oA RN IER . AR SCR
FHUERf 2 (Precision, P). 7 [1]# (Recall, R)AIl F1 i (F1-score) fF 3 2 A 524k 56 R A B PPN FE 5 o
BARR) TSI a0 F

p-_'P (16)
TP+FP

L (17)
TP+FN

I:1:2><P><R (18)
P+R

Horp, TP FoRFTHINM = Jo2H B IERK AN G FP SRR BTN AR I = e A4 TP + FP &R Filill
HI =TS HAN G TP+ FN R Sebr i = oA 4.

43. ERERE I
431 KBS
A RIESESE, EINGIER LTS E0RIE, ARSI TR 2 .

Table 2. Hyperparameter of model

=2 REAPBSY

HEH S
SRS 1e-5
BUE LUk 0.05
batch size 8
Tl EYERE 100
BEHPREBME 0.5
dropout # 0.5

432 EEER

ASCHERL AR 4 /e 22 400 1 S A4 0% R BB LA Sy B iR A

CNN #EAY[12] . FIHBA B RHMAGT CNN 28T I PRI 22 SCAREA T 58 R EL, J/b 10 4 SRR AN
B SUTUER AR, B0 IR 1 IR FE 2 o) TV R 22 s i A 1k

BiLSTM-Attention #1[13]. KH Bi-LSTM &5 &3 = JIHLI 7 ZIAE AL 47 SEAROC R, A I
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PR SCA o B 2 R R A HEAT HE R 2 o) AT I B S I )9 &R

NovelTagging #5AL[5]. A5 FHH AL () P 51 5 SR IR B A USR5 S50 AR S SR LR 1 Flons 1 )
FHIbRiE . 2R, FETARbRZETT ST T AN i B A R R S A S SRR R, AN A R K
PRI R SR WIS T bR 25 T7 S 712 LU IR R 22 B /R B RBR 5 OV ROR B4

MultiHead HEAI[14]. H S04SR AMHUR A iR (& — A 22 SKIEFR RO R, T (A6 SR R
SILARPTA RIS R, AR RABUES B~ MR RR IR Z DRSS, A ER X
RMOLHZA 0 FAT S5, T REREFIT AR — X SCAR 2 A5 7T REA 2 DR RAAAE, DU IR R & 1L
4.3.3. SEHER

W 3 P, NERHXTLEE R

Table 3. Results of different models
3. TEMERIMSINER

B P% R% F1%
CNN 49.16 37.13 4231
BiLSTM-Attention 52.77 39.28 45.04
NovelTagging 60.23 40.88 48.70
MultHead 62.50 58.20 60.27
EizRa W as 62.58 62.47 62.52
Flat-Lattice-Fa 4T Fri 63.40 63.45 63.42
43.4. RO

3 JRR T R T 93 ko RANA L5 e LU R A0, A SCHR LAY Flat-Lattice-J b5
VERURAEER T 74 B L 00T 1 B AR, SIS SR 48078 T LA 20 R T B S A
PR RIMBUARCR . JOPRA T Flat-Lattice ROSREFFREBUIEER . . BRI FL A ARHGS T R
MR, FLAIAE] T 63.42%, LURUEFIHEEHRRIE B 0.9%, Al BLWIR A Flar-Lattice 45K 1F g
PSSO I LG B ATE S RN S5 ) 1 — MR, T DUNRSE I 5, 33 BE 2 SOA O
SURFMIE, e T HSCER S SOA S S R AR A T AL (5 BRI AT IR, SR M6 B A o B
X HeSCA I R Rt — S (T, RERDRAE TR b, RO BRI R A 305 2R T )
R, VT BRI T LU R0 AR et SR A SR R ML R R E A I, 1
T IR 0 TE R R ST R
5. 45

ARSI R P SCER 22 SCAR S AR SC R UE 55 AR AP AE R 4145 Dok . RAE B LE M, -1 1 Fi2k
T Flat-Lattice-fi5 £t #m it AU & il OB Y o 12 AR S o 5 N JE -1 52 RO RE O A7 B b iR N R SO 415 B
INSESEAIL T RAHREARIENEZE, WA B A AT SEAR O AR B, I il 5 0I5 A 2R ) Se e A
W, REE ORI A) LR OUE R, R BRI R R P R RE D R . AE rh SO S SO
b, BN SRR AER R R B, IR TR R AT R . R P AR AT LRSI AMB AR R SR
RUBIMNOLRAE S, MR EA S PR il SR IERIA B
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