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Fig.1 Illustration of convolution neural network of literature graph
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Table 2 Main experiments results
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BertCNN 0.901 4 0.914 2 0.907 8
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Table 3 The results of ablation experiments
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KeyGCN 0.756 8 0.785 4 0.770 8
SIELC 09124 0.918 7 0.9155

S AE R K] . DKeyGCN SEHG 45 B KB HL T 56
SHR] - SRR PR 265 1 SCRR G RO TR BB S AE — E R EE |
SEISCER 32, (HJRHACR 85 T2 T B Zhif 5 A8
F9SCHR 326 T, DI SCAE BT SOk 43 26 7R
W E, @ITHIIZLMNLE N TextCNN F1 BertCNN
43 A BRLAEfE ) 1) 2 R T 20 T BB 1 vk R
193 T ERIFIRCR, RIUISURB R 2 N AE A4 T
% FHAR EIITERE.

4.5 SEIRTHT

J T AT R R B, FRATTRT SIELC A5 7 4t 5%
SYBAEIAT T, R 4TI T AN Z 1200
X IR o FRATT A SRR A3 2 ) At iR R AR P AR AL
SCERMFTE R SCRR, A “AF BT HoRAT L T
ZAGUN, XTI Y SCHR 283 25 B 43 B A 5 %
SARGFTREER, WE4PE HET qhat



Z K

LM {5 BIER AR KTTER R

F4 HRRH

Table 4 Bad cases

UES Pt T2

fERINT RRHD Tl 7 A B U AR A AR 2 Iy

Vi 5 T T B P —— bl A B S 4 G A P A5
17 I B R A o R 2 75 D4R LG R 2545 AT N EERORT 9 Ao B 5 AL 2% )

7, Mehh, —SEE S 2 S EOR P A,
TR

LELRTIE AR SO 0 4R 8 5 1 SCRR 3 287 1%
Xt BAT A AR HATCRAE St 2 1) SR 7R 5y H By
AR, XTSI RGE A B —E SRR

5 HikS5RE

ARSCHR T — PR A5 R IG5 (9 SCHR > 2073k, il it
SRR ] - SCHR I 265 A SCRRTE X Hh a5 A s 2, )
FHE R 22 W 4527 > PR P SCHRAY s 3R o i il il
P FRIR A SR FR R SCHR P 2R PERE . 284S
KU, 455 SREA MR T STk JE R PERE . BT
X A8 SR A7 SCHR A — B85 B & ) 70 2R AT Fp B o
ARFA T B /MR AR 7 T R DRI R ) L

S

(1] SR, BX, XUSR. #4 AT 1] S B, R REE SCk B 3432851
1), R EE R, 2022, 48(4): 104-115.
ZHANG Z X,ZHAO Y, LIU H. Construction of a practical application—
oriented automatic classification engine for scientific literature [J].
Journal of library science in China, 2022, 48(4): 104-115.

[2] 2=V, GERBE, k. (R A3 32 )38 IR R R ()],
B B RIS R, 2022(1): 47-51.
LI Q, HOU R L, ZHANG X. Discussion on some problems of class
annotation in Chinese library classification[]]. Digital library forum,
2022(1): 47-51.

(3] HE%, XN, B, TR SR B SR AR SCHR AL 432807
WFFE). B BAR TAE, 2021, 65(14): 128-137.
LEI B, LIU X, ZHONG Z. Research on fine —grain classification

method of academic literature based on bibliographies[J]. Library

and information service, 2021, 65(14): 128-137.

[4] HELES, ZRIEFN, bR, BT 2 o) AR SOk TS o3 2EmT
FE]. AR SR, 2018, 41(11): 149-154.
XIE H L, FENG G H, HE W L. Research on semantic classification
of scientific and technical literature based on deep learning [J].
Information studies: Theory & application, 2018, 41(11): 149-154.

[5] BREEDG, Barbk, DA, & 3RS GBI GRE AR LR
HHEAPRME SIRE, 2021, 15(8): 1359-1389.
CHEN D G, MA J L, MA Z P, et al. Review of pre—training tech-
niques for natural language processing[J]. Journal of frontiers of
computer science and technology, 2021, 15(8): 1359-1389.

[6] TkarJy, M5, T#F. ST BERT BRGSO RISCHk A 31402
SRR AR 2Rk, 2022, 41(5): 109-118, 135.
SHEN L L, JIANG P, WANG J. A study on the automatic classifi-
cation of Chinese literature in periodicals based on BERT modell[J].
Library journal, 2022, 41(5): 109-118, 135.

(71 b, xR, 215, BIP & MR LRR ). TR S L R,
2022, 59(1): 47-80.
MA S, LIU J W, ZUO X. Survey on graph neural network[J]. Journal
of computer research and development, 2022, 59(1): 47-80.

[8] THENT, W, ZASC. KM M ALK R I FELARLT]. TR
B2, 2021, 48(s2): 11-16.
NING Y X, XIE H, JIANG H W. Survey of graph neural network in
community detection[J]. Computer science, 2021, 48(s2): 11-16.

(91 EBUHE, BRI TS Sk LS B E, 1982
(1): 5-14.
HOU H Q, HUANG G. Computer and document classification [J].
Data analysis and knowledge discovery, 1982(1): 5-14.

[10] M5B B, #athims. wRsSSCik H 3h 5 250580, IR, 1992(5):
31-34.

YE X M, XU J H. Research on automatic classification of Chinese

2023 FEH 35 5% 3 HA

21



22

HRIBX

DOI:

[11] Pe

[12]

[13]

[14]

[15]

[16]

[17]

10.13998/j.cnki.issn1002-1248.23-0059

documents|[J]. Information science, 1992(5): 31-34.

PEWLRS, #aeas. SCA B3 r B EARBIFLRR ). T 5 5L
i, 2012, 35(2): 123-128.
PANG S G, JIANGS Y. A survey of automatic text classification
technology[J]. Information studies: Theory & application, 2012, 35
(2): 123-128.
JEIMNEL, XU, B T IR AR SRS 26058 (1] A 3
TAE, 2012, 56(4): 12-16, 119.
ZHOU L H, LIU K. Research on classification of scientific and
technological documents based on association rules|J]. Library and
information service, 2012, 56(4): 12-16, 119.
FT5, AL, AMER, 55, T 1) e 2 AR L A REBSCHk H 3l 43
KB AR, 2013(12): 1-3, 8.
WANGF, RUAN M H, ZHU H G, et al. Research on vector space
model-based automatic classification of sci—tech document[J]. Infor-
mation research, 2013(12): 1-3, 8.
BEF. B THE SR SRR 550 D). b
A AEHUIERLRE, 2019.
LI Y X. Research and implementation of abstract —based paper
classification and recommendation model [D]. Beijing: Beijing uni-
versity of posts and telecommunications, 2019.
faf 3, Wi, —Fp LT N-Gram A MY o 3C3C#k A 3h 43207
R[] TEIREER, 2002(4): 421-427.
HE H, YANG H T. Approach of chinese document automatic clas-
sification based on the frequency of N—Gram[J]. Journal of the Chi-
na society for scientific and technical information, 2002 (4): 421 -
427.
ER. BB SCHR N A SR R A

2020, 32(8): 12-24.

FENL AR B AR 24 4R,

WANG Y. Semantic models for the content of scientific literature[J].
Journal of library and information science in agriculture, 2020, 32
(8): 12-24.

BRI, SRR, UK. HE TR 2EEE Y T SCBE SR 2RI 521
P2 9%, 2021(21): 49-55, 61.

ZHAO Y, ZHANG Z X, LIU H. Research on chinese medical liter-
ature classification based on hierarchical classification[]J]. Research

on library science, 2021(21): 49-55, 61.

2023 £E 35 EFE 3

[18]

[19]

[20]

[21]

[22]

23]

[24]

[25]

TR T. Bt B4 P 22 X 4% SCAR o3 SRR I FH A 9 ——
BHEIATISCERA2EABI. 1R 4%, 2021, 40(1): 184-188.

LI NSTL

ZHANG X D. The application of improved graph convolutional
neural network in big data classification of scientific and techno-
logical documents[J]. Journal of intelligence, 2021, 40(1): 184-188.
GORI M, MONFARDINI G, SCARSELLI F. A new model for learn-
ing in graph domains [C]. Proceedings of the IEEE international
joint conference on neural networks, IEEE, 2005: 729-734.
BRUNA J, ZAREMBA W, SZLAM A, et al. Spectral networks and
locally connected net—works on graphs[J/OL]. arXiv Preprint, arXiv:
1312.6203.

WlatE, 4:8%, B, 45, JET PP 22 0 5 FIARAT vk 43# (i SCA
Y. HENLRIE, 2022, 49(12): 293-300.

ZHANG X H, XIN J, TAO J, et al. Text classification based on graph
neural networks and dependency parsing[J]. Computer science, 2022,
49(12): 293-300.

FHE, AR/, R TR S e 1 Bl 22 000 2 1 SCA )
5[], TR (T 24A0R), 2022, 56(2): 322-328.

WANG T, ZHU X F, TANG G. Knowledge—enhanced graph convolu-
tional neural networks for text classification[]J]. Journal of Zhejiang u-
niversity(engineering science), 2022, 56(2): 322-328.

BB, B, BT, S5 AR TR AR RS R 2
WL HEFEDFIR]. A BB, 2021, 29(10): 202-212.

HU C H, DENG A, TONG X Q, et al. A graph neural network recom-
mendation study combing trust and reputation in social e~commerce[J].
Chinese journal of management science, 2021, 29(10): 202-212.
Rz, Rk, EFoy. FET AR 4R BT B I 22 25 -1k
AL REE LG [J/OL). THEPLEF: 1-10[2023-02-08]. http://
kns.cnki.net/kems/detail/50.1075.TP.20221228.1215.008.html.
SHAO Y F, SONG Y, WANG B H. Study on personalized propaga-
tion algorithm of neural network based on graph node degree of so-
cial network[J]. Computer science: 1-10[2023-02-08]. http://kns.cn-
ki.net/kems/detail/50.1075.TP.20221228.1215.008.html.
oAy 2, B P, BT RN g AL P P 2 000 2 A g
fRI[). THAHLRIEE, 2023, 50(1): 52-58.

R

GU X Z, SHAO Y X. Fast computation graph simplification via influ-

ence—based pruning for graph neural network[J]. Computer science,



Z K

G915 BB AY IR K TTEAMT R

2023, 50(1): 52-58. FREAILT]. Bl i S AR B, 2022, 6(10): 93-102.

[26] EEMG, FICHE, Phd:, SF. mim £ GPU B I B2 I 25 I 2 HUANG X J, LIU Y Y, MA T H. Classification model for scholarly
JE[J/OL). K AF249R: 1-14[2023-02-08]. DOI:10.13328/j.cnki.jos. articles based on improved graph neural network[J]. Data analysis
006647. and knowledge discovery, 2022, 6(10): 93-102.

MIAO X P, WANG N J, SHEN J, et al. Graph neural network [29] FE I, F4E4E. RelU 06 sREUILALIR 5[] 12138 SRS,

training acceleration for Multi—-GPUs[J]. Journal of software: 1-14 2018, 37(2): 50-52.

[2023-02-08]. DOI:10.13328/j.cnki.jos.006647. JIANG A B, WANG W W. Research on optimization of ReL.U activa-
[27] THE, A58, & . 3T IR B 4 1 22 R Gk R s tion function[J]. Transducer and microsystem technologies, 2018, 37

SESTRIRSEL). PR, 2022, 41(1): 62-72. (2): 50-52.

DING H, REN W Q, CAO G H. Using unsupervised graphs of neural [30] BOGLT, MR, RIRA, S5, GREERIZE M4 Softmax MREUE s 5

networks for constructing learning representations of academic pa- BT A R, 2022, 31(7): 60-64.
pers|J]. Journal of the China society for scientific and technical in- HUANG H L, LIN G D, WU E J, et al. Design of fixed—point algorithm
formation, 2022, 41(1): 62-72. for softmax of DNN[J]. China integrated circuit, 2022, 31(7): 60-64.

(28] B2AUR, XUTHNG, SHEEE. Sk T oot 7 B Pl 2 I 25 1) 27 R 300

Literature Classification Methods based on Structural Information Enhancement
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Abstract: [Purpose/Significance] Literature classification is a fundamental task in library and information service, which is of great value
for information resource management, and literature retrieval and acquisition. Deep learning-based literature classification methods are
the current mainstream methods in text classification, which employ neural networks to model and use the textual content for literature
classification. This approach only utilizes the information of the literature itself, but ignores the knowledge of the association between
the literature. By observing the data, we found that literature in the same category tends to share more keyword information. The
literature can build association networks through keywords to form structural relationships between literature. We attempt to utilize this
structural in-formation to improve the performance of literature classification. [Methods/Process] This paper proposes a method that can
model the structural representation of the literature and employ this representation to enhance traditional literature classification
methods. Specifi-cally, we first constructed a large-scale keyword dictionary based on the collected data from about 930,000 documents.
Second, we extracted the keyword set from the titles and abstracts of papers by a two-way maximum matching algorithm and constructed
the keyword-literature graph data with the literature and keywords as nodes and the inclusion relationship between the documents and

keywords as edges. The literature was connected with each other by keywords. Furthermore, we employed graph convolutional neural
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network to model the literature graph and learn the representation of literature and keywords in the keyword-literature graph. The
literature representation generated by graph neural network contained the structural relationships between the literature. In addition, we
employed Bert+BiLSTM to model the textual content representation of literature. Finally, the structural and textual representations of the
literature were concatenated, and the classification of the literature was performed based on this representation. [Results/Conclusions]
We constructed a literature classification dataset containing 423 classes and divided the training set, validation set and test set according
to the ratio of 8:1:1. We conducted literature classification experiments on this dataset. The experimental results show that the structural
information of literature can effectively enhance the performance of traditional literature classification methods. The results of the
stripping experiments also show that the structural information alone is insufficient for the literature classification task. Through detailed
analysis of the error data, we found that the model still has problems in handling some less frequent keywords and concepts. In the
future, we plan to use small-sample learning methods to solve the classification problem for literature categories with less data.

Keywords: literature classification; graph convolution network; keyword-literature graph; semantic association; knowledge organization;

natural language processing
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