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Abstract: A literature retrieval system, which returns user papers domain-related with queries and ranks papers by importance, can help
users quickly learn one academic domain. This paper develops a framework for the domain-oriented literature retrieval, which combines
links and contents analysis to search and rank important papers in one academic domain. This framework designs a score function that
evaluates both importance of the paper and its relevance to the domain. The study first proposes a community-core discovery algorithm,
which is capable of finding a collection of papers domain-related with query from citation network and calculates an importance score for
each paper. To assign other papers a domain-related score, a supervised non-negative matrix factorization method, using identified
domain-related paper as prior knowledge, is also developed. The experiments conducted on synthetic and real datasets demonstrate the
feasibility and applicability of this framework.

Key words: non-negative matrix factorization; random walk; literature retrieval; citation network; link analysis

HTHE N S AR AT BIE 5 38 7 A BT IR MR R G PR A O R U ) A I R S RE S A

« JEE T B K 3R 54 (61170133); B K HH A SCAE BT 4 3 42 (09YICZHL0L); H e v AL A B b 45 9% (IBK
120214); VU2 K% 211 LR 4R B0 e I H (211QN10061)
WeRR IR ] 2012-01-05; & X0 1A): 2012-03-19; 4 it A 2012-05-29

© HEBEERAET hipd/ www, jos. org. cn



BRITE @ G ARG F AR kA R AR 799

B b 38R 1] 5C T 2 00 ) TSR, R SR 2 T R AT HE P AR SR SR R AR 4 B i [ 4 M L IEEE
Xplore Digital Library i % f& AR T 77 #2421 2 i EAT 5% 5 10 UL FC S 2R e AT T AN RE ZRLE 2 100 PO 418 1o 100 2 AR QT
10 1] £ 45 IR 78 e K A 2% 0T 18 5, T LA 0 18 S T M 9847 4 )¢ . Google Scholar A LU A6 28 45 2R HE
J AR A R e S 8 AU AT DX 43 AR SR I T — AT T 4503 ) 2 R SCHRES B HESE DOLER(domain-related
literature retrieval).

7 DOLER o ] ) 4 58 75 K 4R 45 75 1) 4tk B0 AH ST 5 0 b 2 2848 SR HE P AN 7] AR G5 B R
AR5 ARG ™ 5 A2 25 ) 302 0] 5 788 ) AR AL FSE slORH DG P8 B s R SRS, AR SO FRAT 3Rt — A DOLER VP4 E M Fr &R
(KPP 4> 2 £ DOLER $F 23605 W5 J7 T A %0 (1) 18 SCHE T 2 ) Sk 1) B (2) 18 S0 5 1% AU ) AH DG P A S0 22
PR LRER) SR 1 A T S e A o AT 1 ) A0 DA K T S AU ) T M VP 2 AR SR S 2 SR A LS 1R
SO R T A — ARG AR R A8 SCTR] R 51 S 2R 2 i B RT LA S — A 5 2% T A X R DA R AR A
SO b T VI B RO A A DA R I R A% D AT U s AN 5 A T A A 1A AR R DG [ STk
ESENITIERS D@ SpeiZ i SR

ARSCOFFERI SR 2 A )8R v 5118 S5 A AU A L. 5| T 100 2% I Al 5 285 ) AT 5 18 SR 7 E AR
A3 1A DR R B S0 2 R — AR SR SRR AR 3 v AT Y 0 A 1) SR A ) B At 18 3 5 A i & 4 A1
SR DR 13— A AR AR KA 21 M B 0 A A FRATD ) T ) 4003 1) SR AR, 2R AT 55 T, AN SEE AT SOA )
TR SCHEAT R SR AE VP2 A SCHIT T T — 3 T A7 M B AR G B 2 i S 3R AT 24 Mt B SCAR 73 8 0 HEAT S
AASRNEVE o 07 1%

AR EE TR TR T —ANE55 A B 7T AN S | T 194 2% 23 B AT T 1) 4508 2 AR SCRIRAG 2R O RE SR,

1 XTI

11 #HRAHR

DX 2 B A2 WX 8% 43 H o 1) 1 B S AR A X B BIF 9 3 A4 P i 43 75 030 BT Centrality (A
S e JBE) B B A 7 9 S L R A D k148 MinCutttR S5 £ 1 A R R A SR R S R S Wl D 3
A 3% 0 R 4 B S B I BT ) BRI A 28 3R A3 K 4L X MinCut 78— 2815 Bl R 28 B K A3 15 A 5 3
1 Horh — AT RIS R /N — 2 ek & i Normalized Cut™® Min-Max Cutl®12% BJF 47 fig v ix — ) B,

HL B2 Centrality A2 % —/N 5 sU7E P 4% o B2V IR S &, 2 B4F Degree Centrality,Betweenness Centrality,
Closeness Centrality ! Eigenvector Centrality %5 2 Fl B #i 7 0 B T IX Se ) £ 15 s i P B B i ke TR 2 4
X R B Newman (#1858 451 T3 119 betweenness Ji & F1E A% 6 %0 Modularity >k & I8 4LIX . Leicht 25 A 857
KT —FhEE TR AE ) BP0 (eigenvector centrality) 595 5H 20 B A 2 W 245 R AR X 45 1.

IR A R I TR R A3, BRI — AN s 2R T AN X BT SR AN B AT AT AL X AR SO AT
(AR DX AT R ISV R AL DX v B 8 1 A, DA R A DX 4 R
1.2 EfasERE S R

3 6 45 B 43 fi# (non-negative matrix factorization, LA i #7 NMF) J& 5 B 43 gt 57 77 20 b 16— Fh AN [R) T HoAe
SRR IR B D7 2%, 0 B BT R LR 51 A U VR NMF (1 29 46 BLEE £5 4 i (0 Bt JE 4, B it s
B AR s thAE 7. NMF 5297 11 Lee A1 SeungM™ 8t AlA ] £ 23 8 5 A8 A — UGS AR FE o i ik 3 32 0
U 57 o g 45 SR Lint 4R — 0 SR A SR A 0 R AT A 47 R0 o 3 it R A B S I 95 1% 7 VA B Lee
I Seung 1) 7 B SICHE BE TR AR . (24T AR E AR SR RO il AT ORISR . RGUL R EWME BE T 2
33T T R A SCWF9E— AN OB 9 NMF, DUSEEE—Fla] DLYTE 3 () = 70 2R

AT M B R B 3 08 A G 6 R0 U5 | N R o R 14 3 2 ok S 0 B i R A B 20 A 4 SR Zhu A NP2 T —
Tl M 5 A A A8 g vk T e s v R R SR v A 2 B, 0 2 B R e R B iR e R R T B )
O RS AR IO TIE S B AN 2 L. Chen 25 N TSRt — b - 0 AR SR B 20 A 1 SS-NIMIF A A T 308 % 52 465t 24

© PEBEBSAITT  hip:/ www. jos. org. cn



800 Journal of Software #4+3 4% Vol.24, No.4, April 2013

HAAT SR S5 7 B2 R T 30 MR R AR 4 A, 2 5 B0 R B 23 1) vl S50 v AR SO B STk [12] 9 S8 ARL Tl i 5 TN
B R S B — N B NMIF.
1.3 SEEEIMMASSTHEIR AN

ASCHIWFSER T 45 6 B2 20 M7 R P9 25 3 BT 00 D7 o AT T i A58 1) 27 R SO R . LA — 2 4Dt
e BERE M N T 50 LR BL B AT B 8 T PageRank 53 R VP A% SCRY 4R v 1148 S T vk 4T el ik 0 AT
18 W% VAl V2 160 5 )y D8, s A PR SR P 5| P 0 W SR VP 2 2 16 7 28 A0 2 i e e g 1291,

ST 5 A I 4% 03 AT R A0 T M SRS B A EAT SCAR TS 9 BolelliTBLEE AN 2 AR A8 SC 4 A (151 A
% RIS B 1 45 0 O e BIUAN ()75 AL 1) SC RS . Jo 5 N\ TROE iR 7 3% P 4 30 390 43 A A0 A 53| X 4% 3R 43 1) B 422 2
AT 45 £, I T E AT BB 1) SCRS B 45 BRI AT 8. Guo 25 AR AN D155 7 i #2475 i (Bernoulli process topic)
PRI A 5 F W 2 AT SRR I AR Y A SCRY A G AE SCRY Z RS T Z AN 2 IR B AR 5 R I SO RS 4R &
¥ E A L

Yin 25 NP R R HE SR S5 & T SCAS 40 B RVRE B2 20 A7 A AT RO 9% 2 B0, SR FH X486 3 S AR S 1
ROy AT T 3G G AR S 2 1) SCRAS 2R 7R T N A I R AR B o 5| N B8 PR T 5, Tl AR v AR B 2 3
HRAS R K1 B8, Yin T 5E 55 AR SCARARL AR AtATT RO AT 5 T 1) 22 400 B 2 SCHRAS: 2.

2 TH R GUE A F AR ST ER AL R AESR

AT S R A R B B AR A R OCHR, S R R R ARV R R B ST M4 5 A
WA 2% b Je T R 1) AU P 1 S DR DA A L TR PR T O AR BSR4 e — et DR R BT I,
MG RT I 26 3R AT A5 7 AT DG 1 SRR 5, b 035 SORS 20 Wi — A>T PP 23 S Bk rp JRA 1A IR, XA
P DX A I T5 5 R A U AH 2 SR, Aer 2R M RE A G U0 A AT T3k — 2D 4Rt — i S B I 20 i T35, LA
DAL S FR R YD K R B G o KRR 18 SCHEAT - MBE 20 38 5 00 T — A U AH R VP 20 45 15 2R T
I RS SR AL VE 20, A T & Ik R AL & P B SCR 0 e — DM AR P B 1 s T IXAMESR

ik,
0.3, 3

03 . ] A B AR U R
. VLR S AT
ﬁjﬁ BISRMS | T | it | = | AR

WIIRR R A R d_s
i_Scores S
e )

Fig.1 A framework for domain-oriented literature retrieval
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Fig.4 Classifications on UCI dataset
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