MRS ISSN 1003-3254, CODEN CSAOBN E-mail: csa@iscas.ac.cn
2025,34(6):146—157 [doi: 10.15888/j.cnki.csa.009902] [CSTR: 32024.14.csa.009902] http://www.c-s-a.org.cn
O R 27 B AT W I AL A Tel: +86-10-62661041

. V=T . N 0 o N g .10 =

ST 545 & AR SR SRS B A
N ()

7%

2 i N S U S U i

(P RS B R RS B, B AT 210044)

(RO {5 BAS B0, F C 210023)

WEMEE: £ &, E-mail: 202212490717@nuist.edu.cn B’

O ARG R R IR SR BT V8 AR T B — 4 R P SRR AR, DAVEE R TILI A4 (%) SCHERATE 7T ST oG IR FE . 48

A 1) S TR 5 TN 2 SR it EDURI o 1) A O BRARRALE, (75 %2 4 P R Ut R 1R 25 HE B I P ) R, T A B

R FR AT G T FEE TN, ok 75 B K 3 AU, DA e b 1) 0, AR SR T — AR 2 T 2 iR A i 45 1) SCRR I 72 AT

KRR BTV, 16, TEAL5E Doc2Vec B FEEUSCHRTE SN 2R RFE 1 3R L, #0822 AN I 4 FE R IR IR 5 4L 2

BUEE, DLHE 5 45 10 DG RRFAE A 4 T 12k LI, A TR 5 ST REE b 5 N 22 18038 % 1 SR A 1 3 8 5 S L, ad ik A s

KEFHER R ET7 X, Rk T 154t GCN Rt T i A, N TG SEZEIAN [ SR T 5 B O F 70 Uk o Bk i, J i g 7

T 5 2 YR SRR m) B 2R K 5/ m HEBRARAY, T8 B PPAil 5 Uk~ 2 RLIIT BE 0. 78 RS S S SR B 46 1

SEIG4E LR, VR IR E B R MERT 2 (tolerance-aware accuracy, TAA) A% 0.68, Lk Doc2Vec. GCN fl

Sentence-BERT HE AL 4) il i= HY 0.67. 0.08 F110.02, HL7EAS [F] Y Bl #2500 245 452 20 o 2k e e sh /S, WE B 1 BT VA AE

i 5 FIAR S P 7 T P T A ) S e A AL

KHRIR): ZYERHIERL G, SCHRIIEIT; DCIRAR BE; FRAESR G BRIP4l

S AR R FhE, R Ak R T 2 YRR R () SCHRE T AU O BRAR FE A 7 kL R BT R, 2025,34(6):146-157. hitp://www.c-s-a.org.cn/
1003-3254/9902.html

Quantitative Method for Assessing Relatedness of Literature Research Domains Based on
Multi-dimensional Feature Fusion \
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'(School of Software, Nanjing University of Information Science & Technology, Nanjing 210044, China)
*(School of Information Management, Nanjing University, Nanjing 210023, China)

Abstract: Traditional literature feature extractiom'methods typically rely on single-dimensional domain features, making it
difficult to accurately predict the relat'édﬁess of fine-grained literature research domains. The multi-dimensional extraction
process often faces. the; over—"smoothing problem, leading to inaccurate predictions of relatedness and lower quantization
accuracy. To address these issues, a method is proposed to quantify the relatedness of literature research based on multi-
dimensional feature fusion. First, based on the traditional Doc2Vec model for extracting semantic content features from
literature, multiple related dimension graphs are constructed and assigned corresponding weights to enhance the
comprehensiveness of structural related features. Second, a multi-channel propagation strategy and adaptive aggregation
mechanism are incorporated into the graph learning module, which mitigates the over-smoothing problem in traditional
GCN by optimizing the aggregation of related node features, thus enabling precise domain-relatedness prediction among

different literature. Finally, a minimum n-dimensional sphere model is constructed to cover the multi-dimensional related
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feature vector space of scholars, enabling the quantitative evaluation of cross-domain scientific research abilities.

Experimental results on a large-scale real literature dataset show that the tolerance-aware accuracy (744) of the proposed
method reaches 0.68, outperforming Doc2Vec, GCN, and Sentence-BERT models by 0.67, 0.08, and 0.02, respectively.

Moreover, the performance fluctuation across different graph neural network models is minimal, demonstrating that the

proposed method outperforms mainstream baseline models in terms of both accuracy and stability.

Key words: multi-dimensional feature fusion; literature research; assessing relatedness; feature extraction; scientific

research evaluation
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GAT 0.047+0.004 0.150+0.001 0.667+0.001
GraphSAGE 0.045+0.002 0.143+0.002 0.672+0.002
ARLTTVE 0.034+0.001 0.122+0.003 0.679+0.001
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