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An Ontology-based Navigation Platform for Browsing

Multi-dimensional Relationships of Academic Papers
Heng-Li Yang August F.Y. Chao
Department of Management Information System, National Cheng-Chi University

Abstract

Paper survey is the most important task for conducting research. Nowadays, this work
might return huge amount of information owing to digitalized-documentation and high-speed
Internet. Based on predefined domain ontology, human visual data-processing capability mi-
ght help understand multiple dimensions of complicated information relationships. This stu-
dy proposes a framework for document exploration to assist users to browse domain litera-

ture based on predefined ontology. It also guides users to explore the literature based on

| ARG TER BRI HEETE (NSC 96-2416-H-004-015-MY2) il » FFILEGH -
*EEES
FEFIE: : yanh@nccu.edu.tw

March 2011 ‘ 27 I



_’4 ERABARC B L EERRREERTE

-

three different relationships: network of knowledge ontology and keyword, citation network,
and people social network. Finally, a prototype was implemented and part of data from Elec-

tronic Theses and Dissertations System of National Library were fed to test the feasibility.

Key word: Citation Network Analysis, Social Network Analysis, Ontology, Visual Data Mining
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2. MRkIRES

2.1 HEEAR

Bunge (1977) fatiAiEinm et EE AR EIT 2585 - DB EE
MHEUREERYERE - IETERAVERE - HERARE S R RS = 0 I
DUE & 7RI FBL (Uschold and Gruninger, 1996) » 73 R ALRE 1R & S
AR AYEL RS - FEEL AR BOEFRY AR A E - s E EI R AL
Al o A FIERANEE 3 220 B Y2 A5 ST RN SRR RIEE - T S S A s (i A0,
AhE » —HaE R B DAARFEF & EIEII RS o KIEEAERT 2 238 oe i F AR i
IFRER AR - Mo —PnBe ~ B8 ~ BEENUR E A - DU Bh i S =
FE R ~ MR R btTE ~ Bhr s (E{E3 > 2004 5 ZEIH L - 2006) - G AE B
HPEREEH - ER O B SRS - ARME AR BLER - HEE SR & R
Syt (FFE » 2006) -

HIEARERI AR S H AT Ry I M AR A BAMERY /7% (Noy and McGuinness, 2001) - {H
Kbe ErJ Ao B BEP B © (D FAGRA TGN S B E - O)2FHAHEALE -
FNERRERARE P EEARES ~ OEZABRNIATEELIZEE - 6) ERAEARERHYE T

(Slots) ~ (6) EFAGRATEBIEFIIHEE (Facets) ~ (DMEVLER - 1 EHERATENY

#33& > Uschold B Gruninger (1996 ) g HExvI i £ (Bottom-up) ~ B BT
(Top-down ) BAFAIMAL (Middle-out) WI=FE TSIt » IR H AT LA RIER AN e v 22
BT AR FIRR AR o BLAMRIRR S IR e Sl B RR I 00 1 T AR 35 A i A i o B
(Uschold and Gruninger, 1996; Sure et al., 2004 ) -

22 CRRGEHR

NFER FIES AR L 228 10 ELE2 R R A SRR FIE8 S 28 R el |
S AME(RHEEE - (ERGEES T ZEREH] T - BB IREIRAE AR - Fr G B SORE 1R
AFEZAATHY - ERBRYE S e BB RIAE R ~ 51 - S A R Ee i i - 35 SRR
Sy B R AR AL B A5 SRS o SORG T R EL 2 B U R TS RSO E ~ 51
FASCRREIRAER ~ 5 [ SORRELER A SRR BR FR AT EET THIRFZE - R&F H ¥ (Bibliogra-
phic) ~ Hgk5| (Co-citation) & IHLZF43#T (Co-word Analysis) Ed#E££43#T (Cluster
Analysis) ~ 35307 (Acknowledgement Analysis) Eif [ SCEANES S (ZRHHH »
2003) -

FHB T BRI ST S | AR SO B 47 5 Heplg [RIBELIA S B3
ST AT R SRR AR SRR SOBR AR 5 | R KB > LR S AT R AR B RS
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IR PR GRE o 5 SOk | ~ I (B (R el (R SR EE - W DAIKHE
EE MR (Braam etal, 1991) Bl {F 35 .2 [ HY B € I EA R (Chen and Paul,
2001) e [ndLE AT R R A SRR AT SO E TR T4 - DA R e R A R 2%
YJEE (Braam, et. al, 1991) - GEE AT RIZ G583 AR R/ EE E13E (28) ABiEE (£8)
FHRGET T 0T (285 - 2003) - DIRFEE " RIPGF ) Btk (Croninet. al,, 1992) -
A AT T EAERE ISR HEER A B A5 THISTRK - i BIE9E A BEfE R IRAIIRERIN &
BRI Ry B LAY SRR - [RIRF LTSS A BRES AT B RS Bt I T8 5 - DI
eI ~ ) 0 RO B A SRR 3R RIS S P R R A B ST B
I A1 EE 8 SORRAE 5 [ SCHE B8 A i ey BRI 7 =X AT RZ SO e 2 B E M - 12
Lawrence B2 Bollacker (1999 ) FF2EH - 3THkE RIS HH - 28 Rpdi B3 [T
WX (Bl Hubs ) A] DU Fo st A G% AR T - HATHEEIR (Review) ~ FHEEMSE
(Survey) Bifg AFTEL[ (Tutorial ) HYSCE o 38 KAl BERI SRS S AH R Sk h B
SLHTELE SOURR - de s (RSP L2 IR E A R iE SOt/ 17 1eR:
SE I AT RS RTEIRZE A - R EE AR SORTE S [CHERs YRR T2 > AT
S TR SR PR A — (=i 5 AFIRI ST T3 -

2.3 ik SRR

it e S et A o A BRE A ~ 8 A B A ARSI BAR R & -
IEIFSeit i 3= 2 EH B9 E 10 280 A B RAH A AR SR = - 1iad e =Xy 284 v LA
RURHI— 1A ABRBRAGRAVERE L (BREZEZ » 2001) - —fiiit SRk s 47 /51 » /2 DARES ~
R B P S i e T RS R AR T 4 AN (R i e i - b B R Hh o PR I AR 2
BB AERERS i 2 BOE RSBy - W& S5 A Rl S i R ey o R 5 R
(Component) ~ #%.» (Core) ~ FEEE (Clique) -~ E -~ At ~ 08H1EM (Cluster)
LM o DA fgtnt el B A RH O A PR SR R it o e R B R 2 2 (Scott,
2000) -

SORRERHAFTHe BRIt ERgEs & - HRRTR G ILEZHE (Co-author) -~ FRIGHEE
B AEdm SR RIAER ~ Fr&al o B—fmam X ARyIL[EZFEE iR B — RSO —E 2Lk
HITEB LA - — e HBRAEFER ~ i Lam SRR SORE R 5 G GRS R 2 AER
FR Il B R SCE RN R B RHIAL » bR T ERBAARNRIEERUIE SRR » BRI
HHF A I B SRR AR - R A BAERPER R FIR_ A — e IR -

2.4 HGNBIEL L EL 1 B 5y i
S LR R R ~ BANEL AR LRl R SR AT 2 - B ASH B A (AR AU SE
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M E - B L2 0 A B A FE R E R - DU E rER A0
( Shneiderman and Plaisant, 2005) - FE#EiEA LAY/ » FARESTEL R ERYE R HETT
VAN EED - S HAEREE RS RS TR R ~ 0 (Pattern) S##24 (Trend) -
FEE AL T SIS ARSI R E Tk - i HAES#E B
EfER - DEBAREFEZRA (Chenetal, 2001) - RAFIFEEER  HHE
AE B Rl B L AS SR A B 7 A A 2201 (Keim, 2002) < B4 E FIHY
HIETEA L TR 2 EE B L HISFERERT (Borer et al., 2003) - {HZ5EE5 | SCHRERF
HFe—FEE SR R e L 2 B 2K - RIS e B Re s — B i B A
EHER A8 > 1 T R ESURRE BHY 53 1T S8 EE - Shneiderman Eil Plaisant (2005) #5
HH 5 5 BB b R AR A B G LA - MR - fE - BRhEE - BRHERR
FHEATE ~ FE R A0SR S BRHEY - (RIS LETIRE - AMEREFEIRMIe i H FU A SR B 1R
Mik& ~ EEEEE R A ) > A LREREEG LU REE S (Keim, 2002) : (DRESRR
Gy R PR i HA R R - QFRRETFEEE - W AT IR (T s ny 22
S EHEEE B o KBRS LR AR E S R L BB - 8~ A o
R~ 3 RE ~ WRESSIAT - R REEE — (I MR B AR G T IR 9eE - AT
FePER MRS o 15 B B = [ B P A A R AR R E R T Y [ E R IR AR
EJ o

2.5 gl FSCRk o b B s B i o
155 FH E @R N7 8 | FHREARAY CiteSeer ( Giles et al., 1998) K HGERRAH) CiteSeerX
(Lietal, 2006) %% > 2 HAij#E K L& AKP B Meta-Data 2K J5 ( Petinot et al.,
2004) - f£ CiteSeer 91 > ffi ] Baseline Simple -~ Word Matching ~ Word and Phrase
Matching B Likelt #1775 | FHSCRRAHERE - BER Likelt JERIRPERASREATAR » (HH R
HIR[IHERE CiteSeer ANFEASA LI SCRR - WET#ES | RBU AL G SORRAVE 222 AT -
TEFE A E o AR — i sm 5= GRE - e AR 1% - Ry T AHEIRY
SRR > WEAHAR AR BENE R ZCHRERS SRS © th4h - B nEai EH gl - &
TORMEIEEE S |FISURK ~ Meta-Data #53) ~ i API &3 Ba E A(LAYELER LA, (Pe-
tinot, et. al, 2004 ) -
HistCite ( Garfield et al., 2003) BdFi#& AN [FEIRYZ » K5 | FHSURRE R LU &AL 5
A WOUIREER AR SR [R5 [ B TR © CiteSpace (Chen, 2006) f5 HIAN[F]
HIERIRT SRR RS AR - DU A LB R TP 252 - bR T 28O0 HERS < 095 | RS
A6 DAEE 0 1 A1 S SORR Y 8 R4 DOZF(A[E HistCite B9 SRR R R < Ke A
(2004 ) {58 FIRZURERS S ATk Ee Pajek » 1T ACM HRry SRS [ MRS EAL - TRHEH
1 (2006 ) EdEHLEA (2008 ) HIJZf# F Prefus pA=(EE (Heer etal., 2005) - #3753
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oty i o o SR AREET TS ORGSR T Bl 56 DA B SO A B 7
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MR P BRI S - CEAREEE SR TR 5 IR R ) [RIEEA AN ]
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RERERL A 5 AR R e R LR SRR T P R R TR 2

3. BRI SIS BT AR KRE

TERSE B SRR 2 18 - AT TREEs — B ORE E S 5 R (& 1) -
KB =FEARBEHE (—#E - AFE -~ BEWETIAE) At e ERRE
MFFERIIEE - EEERMIIRERE 73 Ry SURRE RHICER BLBARH %4 (Paper Collection and
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Fo IETEAE TR A AR SO =R K - AR TSRS OOE R B TR -
HEn k=M —fEHEHEE - JRRERATTE -~ REE 5 -
(DB - WEE AN EAREN R - BRI IR
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AR HEHEE AR SR - SRR ER MR AR TR FLIRE -
TRHEDRSE S REE P& 23l ~ SRt ZZBINGRE Ak ~ MRS MR IR ~ FROIREA
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i ¢ % U A DURIIR TG ) > 3 HRERS S8 FHER SRR — D 0T ~ 837 - It
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AR MRS oG G T SORERRS T FTe sl 5 3o #T ~ A BRATRNGEE 04T ~
RIGHRAS e B ot 5~ oA R R E 2R Tk > Bo AW se A BIBERITRRSAT - S
DUEIE ~ BEETRL » KL EHR 2R RHAS [SCRTR ~ A SR PR b ATk A e B
PSR EE > BEE RS (LIRS V5 (VBP) Boa AEIHH 2 EER - DIBE6E ]
T TR SR LA i3y -
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FEIE PC&RB A B2 7 RVIETR Y - 3l R RIERA R AERE AR ~ 8 s i
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3.21.1 M#EARESHEEERA
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LRI PR TR R RSB T 172+ B = AR R 1 i i )
e o T T BT FLRSRITAY ZOR M AR - REEE Web Service ACiiR
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AWFE2E L (2006) BiEFLHH (2008) - ififhi& Shneiderman Eil Plaisant
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