Je PR SR As B et I
SCHRHEAAESE

Zakam? gpeegt! fkiER'? O EA KERA
(1. FEAFHALEHLIN, AT 100038; 2. FRMAIT SR A S AR L &t B E LTI E,
47 100038)

% B4 AR EMA A LRI A £ 2 AT RSB IA | A ERES . R RS2 8 M
BRZ ARG R IR R, ARG FF R, 7 AR R AT AT B %00 04 Uk 4wk B R 5 A JE AR S Sk 1) %
A, FrefraX sbmds a9 KB K RBRRN Uk AR A2, I #em s 9 AR BBk AT R R, kA
AT K A JEAT AN FARAZ B L, FH3% BT ki H A PRM-FHIN, i@ id 2715 & M & =5 T 7 ik
HECO#ATHAL 3 3] M 443 56 45 My &, 18 it sFSciBERTAEA AT 52 5T M4 S ey M e 5, AT akds
AR E B A LM G B FIR LG LRI F . AT F R B 3P I 2010—20204F 7 HALFA 5 AR 0918575 %
WA A LI FIE, IR R HASHHECOF Ak B 453 5 W & S AT AR AT, Bz 6N
L8P BRI R Ao 7y AR S ks AT ST A G UK Z ] 995342 B, M S i 0 Uk AR A 2R

KB AR BN R EMSETF ] XakIEH; M BARE; i HEMAF; BFRFHE;

Ty AR

PE 5 %5 G254 DOI: 10.3772/j.issn.1673-2286.2025.05.002
Gl Fakdm, spuest, KiER, F AT REERNERTFINLHREFARL[I]. RFERIE

#3z, 2025, 21(5) : 11-19.

it 2 o 2 AR 103 T A A 5 R ) AN W i
BL, AR BECE & K SRR R, RS R
BIRFEN ST AR (R RTI , Hb AT R A5 5 A A af
R o AT FTN BRAE TS I SRR, B el AR 74
ik RE E CAHE 5 B Wl 2R BRI T
P e SRIPGHR LT I BUBE (RS SR,
CLZ BRI G A i e ] "2,

S J5 A 2 A 2% 0 5 AN () K6 TR R AN 5% &R 1 A
250, S RAE B 4 2 — Pl R ) S TS B 4%, Tl
T M T A 5% e e T R 2 A 4 B R S O OB S, S
TEEAR SRR S 2% 1 SCRRHE 2 S 7B IRCR
B 7N B AE 6 B¢ A0 A G SRR AN BE S T A A 5%

FE 37 VR A TR AR g e A L P 7F 7 I, B AE ) L

Ti AL S AR AR LS . R RIATI SR
B REAR B STHR 2 [T SR I 5% 2 o A R B AR T 1A 5%
R 9% AN T SCHRHE 77 I R, ORE RE B A M 52 T HE S

1 FHRWSE

H1 T [ 50 S 0 48 A X 17 ) R R AT I VT
B REANF R 0 B 2 [ R I RS G R, KE M
BRI, IR i 2% A ROCR . 9 T SN ot

WAS BB 2024-09-06

*RBE AR P BAFHAZ LA E S TR A e sk TR A E A A R A (%5 ZD20250-08 ) FE,

20255 E2145%58 1



BEAT SCHBRAE SR, — LERITFUN 03 2Rt 2 AR5 B M 2% 44
N S TUAE S R %, R FH R 9% e 4 THT ) 45 4 45 S R SR
G U BB A MR 45 R VPRSI I i
WEEE RIL FH, SRR S A AR RS
2%, R I T T AR B BE BT E 2 209 RN [
B, JFRET RN i 2 RN RE R 2 88 HE 2SR TN A
N GG SCHR PP 20 d5 2R3 0F 7 85 e ) SR HE A7 25 T
FEN e BRI I M 1l B SR 1R 3 S B i A
W4 SR R 2R R TS B 2%, SR TR 5 BE AL
Wi B TR AF T RO R N T, I 3 SR R 2 1]
FFy 1) B AR ABL P2 SRAS ST R 51 3 . RAR S5 I
FEALE I SCHR AR 283 A0 AT R (0 2 AR SR S R
W, BT 26 AU G SCHR SCAS A RS S AT R 48 45 F 15
B, BT F AR AT B IO SOk AL TR
RSN (EEANE N INP S TPV LB it v PSS
P2 AN =20 B, 24 SIS =03 B 8] (R AR 8L
PR HER 85 2R, (HIZT5 i RAB B T R RN R, 1%
25 EAT AU T . Dai % Ul I M @ A SR, Ok
SR T VR AR SRR T R SRR R B 4%, #
AT SR 0 R IR B A SCHR-5 SCHR A IR

3 T L AR S T B 2 () SCRR DS - Ma %5 PR L 25
SCHRS AF S R T 4R SR BT m U A RS A S
W&, 3l AL PN 3 T 0 B AR 0T AR B RE T ST
IEBRATAE A FOCHR AR N SRR, &2 TR A3
R P A% 52 AL FEE 35 AH 5 SCHR . Zhu S 0d 1 M
B SRS I DL AR SRR R 2 R R S
JELRZE, 7355 TR A S A [ B, R 28 Sk
L R P A SR 5 R 15 S SCRAE SR o X LB F 7T K
R FEF IR S R AR SRR 51 R < & SRR
T OB R]  SCHR R AR I S R I AR S A AR S

JRAE LR 2% , S ST AR B RERE FEE PR SRR A S8 & A A
NI BTN RS RItE R T N S ST
2L JSE PN P A S SRR ) 5K 2R, AN BE A LR 410
FRISRTR 5% AR RN SCHRHERE 1L R, T 52 W0 B 25 (O R
R

2 Jikigit

AL T EE TR A R A R M 2 3R s A ST S
HRHEFE LY (Paper Recommendation Model Based on
Fined-Grained Heterogeneous Information Network
Representation Learning, PRM-FHIN) . 455 — /M
TR SCREE T R S AR B AE JE X 2 AT SR PR B
AL HESCAREN BB R, SRR SO A FE SR I
A RGO ) SCHR B3R . PRM-FHINEE AR B2 (L
B HRE A0 5 B I8 M SCAR IR P TT
FUTBUHR N R A0 57 S5 A S5 D0 2 3 7R 2 TR g 28 A 51
H o LR (ORE 4 7 55 S5 I 45 g T R H B A2 M SR
98 S bl MOE A R T VR AR R 2R AR RS R AT A —
A, 2 TR L AR J3E A 25 DU 18 4% R ) 7 SR S
JRUE R 2% o @TTAS A 2 ik N AR BRI A R 4 SCHIR PR A
B A SR MR 5 R A A [ B DT
FTRR AR H 3 M H B Al 1) 7 54 B N 48 R s o 2]
77 :Metapath2vech] 27 AR 2% s AN 15 fUEAT ) &
FIAGE Ak, LAINBR i SRS 40 S5t Jo A 5 X 246 3 s 2 2] ik
27 ST . @RS A0 57 J5UA5 R I 28 3R R 2 SRR R T
IEFAREAE B SR HECO R VE T AL . ® &4
7 A5 R S B SO N RN RURS 48 7 45 S X 2% 3%
TIN5 S RATICHR AR 3 T 288715 R AR P R N R 2% 4
N, BE R A [ R R, R TR LA T R 1A

B

RENCES TN

FARTT s
& AFEHA PRI

SCHR K

A B ZRiE 5 R

B ABHMA  HIRA

| saiuzits

K 5 S A S22 ) — Egiiﬁ%
FEYNFR AL N S TN
) I Metapath2vec | | AL EHECOR
E1 PRM-FHINZE{KZEHY

12 20254 2145558



Ak, FRRest, KiBR F

ETRARRERENERTFE I EFHAR

(IR SZARALLEE , 5 2R AR UL SE e v 1A SRR 21 3R HE 7 4
¥

2.1 RIS B Mg

¥ SRR 37 A5 JEHR S PR BT 9 v 7 YA Y
PSR AR AR N T s I N AR S BN 4,
I 55 TR AT U ST RO R o TE BRI, SR
SciATEngine$& (1) & SCRL A 52 44 11 3 4 R N ER-
SCI-EN 42 111, W SR ) 4 5 v R BURFF 70 1) A0
TR R A AR S Z O R HETERED
MU R LS TMAR BY, 78 BLAT 5 75 46 B di (1 R4 it
SCEE R AR A BB R I, B S A R VA A g
SF 23 51250.950 0F10.940 0, #E—35 K KiE S
BEAI ChatGLM-6B " 5t il B (1) BFF 7 1) 151 A0 5 v A58 7Y
PIRFR AT H — AL b B, T KAE S A R A K

R PR, 564 Sl U BT AR S AE T B AR 25
M, SR Jm AR 2 AR KNSR 25 /E 9 Chat GLM -
6BIE F BRI N, TR S RTE S IR B A 4
HEXNN MR )G iR 25 88 KT N-a, &%
75 BRI FE I R 7 kAR (0 [) S]] o AR SOV E B
AL TR FR 25 K0 BN 500 @10, 13— fhig#E 4
k.

Your task is to perform the following actions:

1. Classify words that represent the same meaning
in the following vocabulary lists

2. Each class choose one as the key and the rest
as the value

Use the following format:

Wordsl: [words2, words2, -]

73 2 AT FT e AT 7 AR ] SCIA)iR] St an 2 1
JT7Ro

®1 HREENAG ERBRERIE R R # R 5]

T 5% () AR 25 (5] X iR) ] 22

Fr AR BIARE [ iR A

‘image comparison’: [‘image matching’, ‘image similarity’]

‘CES’: [*Completely Fair Scheduler’]

‘dynamic interaction’: [‘interactive dynamics’, ‘real-time interaction’]

‘VMMs’: [*Virtual Machine Monitors’]

‘MapReduce application’: [‘distributed computing application’]

‘Ceph’: [‘distributed storage system’]

‘vector graphics’: [‘vector-based graphics’, ‘scalable graphics’]

‘locator/id separation protocol (lisp) *: [‘LISP’]

‘Stereoscopic rendering’: [‘3D rendering’, ‘stereoscopic display’]

‘VLSD’: [*Variable Length Subnet Mask’]
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sein F—4H gt | F=4H FEMmA
Top10 Top20 Top10 Top20 Top10 Top20 Top10 Top20
ITAES 0.1679 0.1290 0.126 4 0.096 1 0.1753 0.124 4 0.205 7 0.148 1
FEICIES 0.126 5 0.150 6 0.150 8 0.206 6 0.140 7 0.199 0 0.082 3 0.109 4
FUH 0.1443 0.1390 0.1375 0.1312 0.156 1 0.153 1 0.117 6 0.1258
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SN 2 3R TR 2 ST I B HE T i (SEEG H 4y Al iE N PR M-
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HAPGCNANEE R M AL ML, GAT N E & 1M
%%, OPRM-Metapath2vec: SZH &% B L& N
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R3 OAG-CSHE& EXBSHIRE
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b 2T R ) — BRATJE TR 52 B BRI 2Ry o 2] 26
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$270.154 9. [kPRM-HECOZ)$2£70.055 6, NHEALH
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Tags P Hd 48 Lk AT S5 . (DA HECOMLAL J5 1
HECOJ7 %4> 13T OAG-CSEU M 1 7 A
SR T OAG-CS-Tags 4 55 74 2 FkS 41 57 i (5
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Top10 Top20 Top10 Top20 Top10 Top20
GRS 0.1753 0.124 4 0.2856 0.247 0 0.328 4 03127
HmlZ 0.140 7 0.199 0 0.2309 0.259 8 0.2953 0.304 2
FIiE 0.156 1 0.153 1 0.255 4 0.2532 0.3110 0.308 4
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TEOAG-CS-Tags B £ L R BARE FHHEFE 105
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£ FPRM-FHINAR 35 LL PRM-HECOHUS 1 58 47 1)
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il SR
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Literature Recommendation Based on Representation Learning of Fine-Grained Heterogeneous Information Network

LI LinNa'? GUO XiaoQi' ZHANG YunLiang"> WANG Li"* ZHANG XiaoDan'
(1. Institute of Scientific and Technical Information of China, Beijing 100038, P. R. China; 2. Key Laboratory of Rich-Media Knowledge
Organization and Service of Digital Publishing Content, Beijing 100038, P. R. China)

Abstract: Current research on literature recommendation based on heterogeneous information network are primarily based on existing citations, co-
authorships, and publications in the same journals to build the relationship between literature. These methods do not build relationships from the perspectives
of the research questions and methodological models of the literature, which are the finer-grained contents that researchers are more concerned about. This
limitation prevents the integration of these fine-grained relationships into the literature recommendation process, thereby affecting the final recommendation
effectiveness. This paper incorporates two types of fine-grained labels, namely research questions and methodological models of literature, into an academic
information network and proposes a literature recommendation model called PRM-FHIN. It optimizes the HECO approach for heterogeneous information
network representation learning to acquire structural vectors of network nodes and fine-tunes the SciBERT model to learn content vectors of network nodes.
The final literature recommendation is achieved based on the integration of these content vectors and structural vectors. Using 1.85 million papers in the field of
computer science from 2010 to 2020 extracted from the Open Academic Graph as experimental data, the results show that the optimized HECO algorithm can
better embed the network nodes. Incorporating fine-grained labels such as research questions and methodological models into the heterogeneous information
network enriches the semantic information between the literature, thereby improving the final literature recommendation effectiveness.

Keywords: Fine-Grained Heterogeneous Information Network; Representation Learning of Heterogeneous Information Network; Literature
Recommendation; Fine-Grained Label; Computer Science; Research Question; Methodological Model
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