MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
Computer Systems & Applications,2024,33(8):187—195 [doi: 10.15888/j.cnki.csa.009591] http://www.c-s-a.org.cn
O ERFEBE AT B TR . Tel: +86-10-62661041

ET BERT XIS IRBEREAFXRIXE
FHEL®

RN, BEA, ZEE K W, E O N F
(TSR R 5 B 54 LR, P82 710055)

WEEE A, E-mail: 275598284@qq.com

B B DGR SRR EE W R B B, S5 2K S ARHEAT 92 56 28 ST ¢ 3 B AR 8 1 T
At 7 BAT B L BT DOE SO PAFAE R B AR R T 1 OB A 2 )OS )i, 42 Y —MhJE T BERT 73
TR AR AL R SR e RIS FHEUAL A (entity relation joint extraction model based on BER T-ancient-Chinese pre-
trained model, JEBAC). 7 %%, iBid il & BILSTM #1250 2% FllyE R A ML i) BERT 7 SC il 2145 % (BER T-ancient-
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A5 79.2% A1 55.5%.

KA HPUESOA; SEROG RAMEL; BERT 7 SCHUIZREAL; BILSTM; & J1; = o4 &

IR RN A2 B KR #E 4. 25 T BERT o SCHUI ZRAE Y () Sk 5% R IR A B+ SHL R 880 ,2024,33(8):187-195. http:/
www.c-s-a.org.cn/1003-3254/9591 .html

%

Joint Entity Relation Extraction Based on BERT-ancient-Chinese Pre-trained Model

LI Zhi-Jie, YANG Sheng-Jie, LI Chang-Hua, ZHANG Jie, DONG Wei, JIE Jun
(School of Information and Control Engineering, Xi’an University of Architectural Science and Technology, Xi’an 710055, China)

Abstract: Ancient Chinese texts are rich in historical-and cultural information. Studying entity relationship extraction of
such texts and constructing related knowledgesgraphs play an important role in cultural inheritance. Given the large
number of rare Chinese characters, semantic fuzziness, and ambiguity in ancient Chinese texts, the entity relation joint
extraction model based on the BERT-ancient-Chinese pre-trained model (JEBAC) is proposed. First of all, BERT-ancient-
Chinese pre-trained model integrates the BiLSTM neural network and attention mechanism (BACBA), identifies all
subject and object entities in sentences, and provides a basis for joint extraction of relation and object entities. Next, the
normalized coding vector of the subject entity is added to the embedding vector of the whole sentence to better understand
the semantic features of the subject entity in the sentence. Finally, combined with the sentence vector with the
characteristics of the subject entity and the prompt information of the object entity, the relationship and object entity in the
sentence are jointly extracted by BACBA to obtain all triple information (subject entity, relationship, and object entity) in

the sentence. The performance of Chinese entity relation extraction DulE2.0 datasets and the classical Chinese entity
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relation extraction C-CLUE small sample datasets of CCKS 2021 are compared with that of the existing methods.

Experimental results show that the proposed method is more effective in extraction performance, with 1 values up to

79.2% and 55.5%, respectively.

Key words: ancient Chinese text; entity relation extraction; BERT-ancient-Chinese pre-trained model; BiILSTM;

attention; triple information
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SSRGS SR SR ZR Al DulE2.0 Hidi 2,
LG IE JEBAC BBy Al {5 5. £ CCGKS 2021 3L XL
et 3 RAMEL C-CLUE /¥ SR L, 31 JEBAC
FUR 7 7 U SO U e

DulE2.0 B AU T R R 0 b SRR B K £
T schema [ 1306 AHMEUERSE. ZHRE RS H
i 43 JG=I0H . 21 JiH SRR 48 ANTIE LI &
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KAMIFHEBIREE. B MNETRERER G E
[0 SC 5 SCAE = H AT v R B 4, R R
2 PR R A TR, A P DY S S AE R AT A
T s R R [ AR A AR B DY s
RER, 103 T F 8 BT SR N RIS 2R R
i 5000 A~ =JCH I 25 AN TiE IR R, Fdm e
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AT ) ThEn e < 0% (19
2XPXR 0

C-CLUE ¥ £ 1ts s 26 2% C-CLUE ¥l 4E
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W .
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“text”: “TEA %%, 1 N AR % W 50T K5 AE, A XIETISE 2,
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“spo_list™ [{
“predicate”: “fFIR”,

“object_type”: “JOB”,

“subject_type”: “PER”,

“object”: “EAH”,

“subject”: “HIBE”

34

“predicate”: “/EH”,

“object_type”: “JOB”,

“subject_type”: “PER”,

“object”: “K i H»,

“subject”: “FRILTE”

34

“predicate”: “7%”,

“object_type”: “PER”,

“subject_type”: “PER”,

“object”: “BRLEIE”,

“subject”: “+”

34
“predicate”: “Z”,

“object_type”: “PER”, !
“subject_type”: “PER”, ¥
“object”: “HIBE”,

“subject”: “+”

H

}

XFREISE R AR LA esv M UAEA, 5K 2 PR,

%2 C-CLUE BUE&ExRFE

K3 BHSHIE

¥ DulE2.0 C-CLUE
Batch_size 16 6
Embedding_dim 768 768
Hidden_dim 256 256
Learning_rate 1E-5 1E-5
BiLSTM_layers 2 2
Epoch 200 200
All_threshold 0.5 0.5
L2 regularization 0.01 0.01
Patience 8 8

B WA KR LI B
BT 0 ilild 13
#T 1 % 14
R 2 ¥ 15
. 3 E 16
5 4 2] 17
¥ 5 HAE 18
THR 6 & ' 19
CEAn 7 N i@ 20
FET 8 - T 21
ik 9 " R 2
R 10 & 23
FiE 11 PR 24
KBt 12

32 ZWHRSSHIRE

SEIGTE Windows 10 R #E4T, 18 A A RE 447 B B
§% Intel® Core(TM) i7-8700 CPU b3 52 Al NVIDIA
GeForce RTX 2080Ti {it K. 4w fEi% 5 4 H Python 3.7,
B IR A 21 5 AdamW, B )11 25 R B A5 ML)
(I SREE AT, AL S HOR B R 3.
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33 LWHERSHH

ZIKIEIE%A}&EXE//QTE‘XZIKEP%MS%D%/% )=
TCAAE B DAE R ARG AR . R, @it 5 H
LT PR SR 5 8 IB A ik HBOAE B 38 47 0 Ll S 36, B80AiE
JEBAC #5781 E‘Jﬁ&ﬁzﬁ

MHS!" ;& —Fh sz ko R BEA BB A, R A
CRF |2, # SEAR U0 A0 RAMEUT S Ao 2 B
T3 7] .

CasRel"™: & —Fhsi 235 (1) )2 B o B AL, lzh
Mok 7 A = uH E B ), FEALFE subject FRid
AN relation-object ARic bR, %R T 5¢ R B R K
subject B 2 object [ ek %L, 7T LA [R] I 4 B 22 A S
KER =4l

CopyMTL!"?!: & CopyRE #E Al 4k, K
BIiLSTM #0128 4 45 75 4 T Wy BRaK WA T 11 4 R B4,
BE T B 2 A T AR AR B MR R B, R A A
Attention-LSTIM %t SR Szl A S itk 4754
A

C WDec™: R te S P % R I AL b = S50
2 %5 0] /Y] encoder-decoder AEAY.

JEBAC 1AL | IR % TPk B Fi b LU AR 45 2R
mk 4.

T4 AFEBIISIG SR (%)

" DulE2.0 C-CLUE
e P R F1 P R F1
CopyMTL 49.9 39.4 43.9 353 29.1 31.9
WDec 64.1 542 58.7 39.8 54.4 45.9
MHS 772 62.3 69.0 35.1 10.0 15.6
CasRel 712 80.1 78.6 41.5 49.1 45.0

JEBAC 78.1 80.3 79.2 45.0 72.3 55.5

Al LA H, JEBAC #AYZE DulE2.0 ¥¥E 5 L
F1{fi Lt CasRel BEAYHRE T 0.6%, PEHIRE T 41 1%,
RBEFEARTF. X8 7 JEBAC REAIFIM 1 = o H A
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