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Abstract: At present, biomedical relation extraction has made considerable progress. However, when dealt with com-
plex clinical texts, due to the large number of long sentences and the high density distribution of entity pairs in the sentenc-
es, the existing methods of relation extraction still have defects. We propose a relation extraction model via tensor-based bi-
directional gate recurrent unit (Tensor-BiGRU) and piecewise attention mechanism. The ability of BiGRU to extract the un-
derlying features is enhanced based on tensor weight matrix. Two kinds of piecewise attention mechanisms are proposed to
improve the performance of the model in capturing long sentence features. When the sentence has multiple entity pairs, the
semantic representations of the entity pairs are introduced to overcome the performance degradation of the mode. A weight-
adaptive cross-entropy loss function is proposed to improve the generalization of the model when the sample distribution of
different relation categories in the dataset is unbalanced. The experimental results show that without relying on any feature
engineering and high-performance computing environment, the model achieves advanced performance on the 2010 i2b2/VA
clinical data set.
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out AL AT LAAT 25 ki 28 ff A5 R A2 )1 i 2 b ) 2o 006 3
G —E R R THERR R PERE .
F4 AVERFAS IR

dy | d, | dr | TeCP | TrAP | TeRP | TeCP | PIP | Avg
100 | 200 | 0.5 |62.02|86.29 | 85.64 | 51.68 | 68.97 | 70.92
150 | 100 | 0.5 |61.8885.79 | 87.27 | 50.22 | 69.24 | 70.88
200 | 200 | 05 |62.12|86.56 | 87.10 | 50.76 | 69.91 | 71.29
150 | 150 | 0.5 |62.91 | 86.64 | 86.97 | 51.03 | 69.00 | 71.31
150 | 200 | N/A | 62.43 | 86.38 | 87.04 | 50.88 | 69.07 | 71.16
150 | 200 | 0.5 |62.89|87.02|87.93|51.36|69.28 | 71.70

3.5 HEhSEI

h T SRR AR SO R rh AR B A AR X A A
17T IHA S . SCER 25 AR S R w/o R K4m Y
FIREH AR AE 2010 12b2/VA B8 55 4 2 il il F1 1k

BRI, TC KR 5] AT BB BIGRU 2%, KaA
HAP 43 5 27 43 B e B 71 2 i RN 1 = 0
HERE AR EP 2R SR XS (118 UF BARHERIR,
Wal Fl1 AT 7351 32 7t J2 v B9 AR [ 34 o7 463 2 AR
PO GRS . A SCHE i dis JZ2 BE T T ik 2 A S e el it
BiGRU [ 45 , {455 78 ) i A\ 3% 7% 11 1) 5% o i )23 512 300 B
FEATBIAEH., Tensor-BiGRU By 5| A A B el T
BB 3T . B B E AR T
SRR ) 1 B B F 1 B R 2 T R B
By, F&ATT 4347 T 6 0 D R o 55 386 vk 1 T LA
THIY 2 B B AL SR AR L, 25 1 T AR AR A A
PR 3 3 A e mT DA S 4 b ) A7 A R A S ARk
RUE R . 0T G IR = 2 SCA v 56 38 SR 43 A 2%
L PRI RE N R, A SCS AT LR I L
T2, SAERIIFFE AR 4518 — 3K, SEAR XTI LR
a3 A B S R S G NS RS ) | R o I A T =
PR R IE AR Ok BRI 5 A AT LU TR
AN AAEST I, SR g 25 T, 51 Atk
PR B B ZE “TrCP” FIl“TeCP” BN REA S HI Y 5 2 43
ZEVEREAT W T X I UE T A SCHT R v A Rk
£5 EESAFNNERERERME

s TrCP | TrAP | TeRP | TeCP | PIP | AVG

Ours 62.89 | 87.02 | 87.93 | 51.36 | 69.28 | 71.70
w/o TG 61.26 | 85.88 | 86.74 | 49.53 | 67.89 | 70.26
w/o KaA 62.19 | 86.02 | 85.76 | 48.77 | 68.16 | 70.18
w/o AP 62.44 | 86.24 | 86.09 | 50.09 | 68.49 | 70.67
w/o EP 62.08 | 86.29 | 86.71 | 50.66 | 65.91 | 70.33
w/o Wal. 61.97 | 86.83 | 87.51 | 50.56 | 68.71 | 71.12
w/o AT 62.44 | 86.75 | 86.60 | 51.49 | 69.17 | 71.29

3.6 EBISH

KT VAR AR SRR DL R o W R TR IR A AR
SCHkE T A REAS S 2010 i2b2/VA i din 4 T BR A
A LAY R AT 50 BT, 36 6 SRR T A SCRBEAYAE = s £
AT 2 S 4] 1 Sy R 1 BRSO - LG RS A
R, BAR AR HAAAE— R R KA “TeRP” HA S
71 A5 R A R] 57 A DG AR AR SORREARY AT L b T
WZEREAS . 5]/ 2 Sy R ) 22 SR XS - B OC R SRR 451,
Horp 524K “peripheral vascular disease” 5 HoAth S A 24 44
IR R KA TrAP”. BRG] 2 M) TTK A I A H
SRR oA A (H R AR SR HY B Tensor-BiGRU H14>
BOE R 12 DL RGBSR 1 S BT LU A%k 4
TR ARAS A RRAE A B TU A bR SO UM B BE
J7, PR MR SCRERY R f% 33 28 22 SR X 8 00 R AT
A SR . A5 3 ER AR AE ) A B R AR DG AR R S
A B 5 T AN e A8 2, AH R AZ 6 ) Sk 22 S A - 22
S BB BIR G, P S {A& “a cardiac catheterization” 5 52
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& “chest pain” FEHE T “TeCP” 2 £, T 5 224K “an oc-
cluded right coronary artery” F1“a 40-50% proximal steno-
sis” 7= A2 T “TeRP” 5 . A S %R 1 A AE HE i 1)
TR 3 B SR YOG R 2 B SR “a cardiac cath-
eterization” 5 S K “chest pain” B ¢ & 8 15 A9 700 A
“TeRP”ICZ , F AT 53 ] BE A J5LIA by 44 chest pain”

FISZ4K “an occluded right coronary artery”J:FjC%*@%’é
L ELJS T 44T “and” — ], PN GRS AR R 15 A 00 1 ) X
SR P BUR A BN AR DL . 55 4h Jeri it sl
T W] JE T “TeCP” 3G Z 1 5 A& X 28 8 B8 43 2K h
“TeRP" & RIS, KA ET X5 R A H B 19 S+
R AT S — 2P ST

®6 EOINWER

FLHA

T 45 R

The patient had [@ MRSA nasal culture] obtained on 06/03/05 , which re-

vealed [rare staphylococcus aureus] .

The patient had [@ MRSA nasal culture] obtained on 06/03/05 , which re-

vealed [rare staphylococcus aureus] .

{a MRSA nasal culture, TeRP, rare staphylococcus aureus}

{a MRSA nasal culture, TeRP, rare staphylococcus aureus}

The patient is a 64-year-old male with a long standing history of [periph-
eral vascular disease] who has had [multiple vascular procedures] in the
past including [a fem—fem bypass] , |a left fem pop] as well as [bilateral
TMAs] and [a right fem pop bypass] who presents with a nonhealing
wound of his left TMA stump as well as a pretibial ulcer that is down to

the bone .

The patient is a 64-year-old male with a long standing history of [periph-
eral vascular disease] who has had [multiple vascular procedures] in the
past including [a fem—fem bypass] , [a left fem pop] as well as [bilateral
TMAs] and [a right fem pop bypass] who presents with a nonhealing
wound of his left TMA stump as well as a pretibial ulcer that is down to

the bone .

{multiple vascular procedures, TrAP, peripheral vascular disease} . {a
fem-fem bypass, TrAP, peripheral vascular disease} . {a left fem pop,

TrAP, peripheral vascular disease} . {bilateral TMAs, TrAP, peripheral

vascular disease}. {a right fem pop bypass, TrAP, peripheral vascular

disease}

{multiple vascular procedures, TrAP, peripheral vascular disease} . {a
fem-fem bypass, TrAP, peripheral vascular disease} . {a left fem pop,

TrAP, peripheral vascular disease} . {bilateral TMAs, TrAP, peripheral

vascular disease}. {a right fem pop bypass, TrAP, peripheral vascular

disease}

He has a history of [chest pain] and in January 1993 underwent [a cardi-
ac catheterization] at Ph University Of Medical Center which revealed

[an occluded right coronary artery] and [a 40-50% proximal stenosis] .

He has a history of [chest pain] and in January 1993 underwent [a cardi-
ac catheterization] at Ph University Of Medical Center which revealed

[an occluded right coronary artery] and [a 40-50% proximal stenosis] .

{a cardiac catheterization, TeCP, chest pain}. { a cardiac catheteriza-

tion, TeRP, an occluded right coronary artery}. { a cardiac catheteriza-

tion, TeRP, a 40-50% proximal stenosis}

{a cardiac catheterization, TeRP, chest pain}. { a cardiac catheteriza-
tion, TeRP, an occluded right coronary artery}. { a cardiac catheteriza-

tion, TeRP, a 40-50% proximal stenosis}

4 %ig

ARSCHE T — Rl G T o3 B B AL Y Tensor-
BiGRU & R B AL . hy T $E -1 28 I 25 i 32
TERYRE T, 7E IR AR BIGRU By LAl 42 H T 56 F ok A
B JE M 9 A5 1Y Tensor-BiGRU M &% . b Ab , 1% 3t T Wi f
Sy BT ML, AT LU SO R AR R R A K )
FRIERITERE . )5, %5 JE BN RS 2= BR 4 h il gk A
B3 A NS A ) R B — R AR 3 VL Y 58 X
TR PRI, TR T INREA SN A P O 0 0 8. 5
5 25 HL 3 B AE DR FR AR AR R T 1 AN AN AR AT fT FRAE T
TR RTHE T, A SCRERUAE 2010 12b2/VA I R B2 24 5
8PS T e TERE . EASR I TR R AT
I TR XS I R MU 55 v 09 2 8 SR G R B A &
[ AT
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