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Personalized Web Search System Based on Rough Sets
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Abstract In this paper, a novel rough set based approach is proposed to create a personalized Web search system.
Firstly, user profiles which consist of categories of user’s interests by grouping related keywords are designed. Rough
set theory is used to deal with inherent ambiguities of natural language and refine query according to user profiles. Then
refined query is submitted to search component. To further filter out irrelevant documents for the user, retrieved re-
sults are re-ranked according to rough similarity measures between refined query and documents by ranking component.
Experiments compared with traditional search engine are presented and experimental results indicate the precision of

Web retrieval is greatly improved and system are suitable for individual usage.

Keywords Web retrieval, Rough sets, Personalization

1 5%

IAFRBEE MBS B BRI R R, Web LIOfE B BB
M. IMTRE BRI R B RE P IR F
ERELRAERRER Wb BMEHHBHWEERNREANE.
Web BRI BA—ERE MR T X— RS, BEZENEER
SIRBAERAFHNBEF. APEERAEERIIEH, ¥
HREARIMMAR T LA MEEFENERHNNEEL
Ju, EXFERT, MELH Web FEBREAEHEARG|E THE
BENBIRENRE. MEEH Wb REARBHNATH
FHXEBRRE, TT BB AP SRR RES.

FHE MELLH) Web REIRIWITE  FRBER MM AR
Gi sy B, 40 Syskill® Webertt, WebWatcher Z01~41 | 5 #
RERERATHEEN S BREER, BIARER . mEER
MR, AW, ARES XRAELRERETETXH
XK, B EZB A EAE ARIEST PEHES.

MR I R AR A HEEEENA TR, €
BT — ML AR REESITE . BRI B
AR R O T 30 SR HEAT ME WA 43 2 1, BT LA AT LA PR MR 5 X
XA FME RS B TY R, A ERS BRI
.

FXRET —FETHBEREN ML Web RRERE.
BARGA FREE IS A A RIEF ARSI, RIEA
PRSI ERRGHITY R, MRAGERY REHEAR
HEREXEL. I TH—SHRAHXER, HFA4T
BEARMMBRERZ FGHLEE, RETEENER
BRATHRF

2 Ars

HEEELE ML EAELRETERELEMNT
AU, BB SRR LA T IR % S b g
BT)TZRMA.

M B B BB AR BRI R B B U, B EGRA BEE A, BT R ORI

{BRXJLFMBIE 7 B8R — 2 BB FHFE ), TR R
R RIS LB IE T REN A B, RRIT T — 8 —1%
Fiyien s — 2, AT IEAE R L VSM ) RIS R
BEIAMEREMY o, RRITEES—SHRMEL.

$ % X W

1 Turney P D. Similarity of semantic relations, Computational Lin-
guistics, 2006, 32 (3); 379~416

2 Zhu YW, Hu Y M. Enhancing search performance on gnutella-
like P2P systems. IEEE Transactions on Parallel and Distributed
Systems, 2006, 17 (12); 1482~1495

o 228

3 Wang H M, Rajman M, Guo Y, et al. New PR-combining
TFIDF with Pagerank. Artificial Neural Networks-icann, PT2
Lecture Notes in Comuter Science, 2006, 4132; 932~942

4 W AR — MR RAEE—EERT] TEN
B4, 2000,9(27):40~43

5 AR, DT FREROBMEERT]. B LR, 2003, 30

6 PEE,H.F. FRRREA . BEHR, 204, 56~58

7T TS BELEMERERXERNT . LEIREHEFRIR,
2004,4,21~23

8 Rk, H/NEE. B TR EARER TFIDF SRk . MbLE LA
Fd,2002, 23(1):18~20

9 VrEREHEA . 30 Web UAMBERB S 42 . HENLRE,
2005,31(8):24~25,39



http://www.cqvip.com

EX 1 (EHEEEBLT, - MERRMRRIARE S
ATLAE SR -
S=(U,A,V, f) o)

HPUBRMEMAERESR, Wi, A=CUD 2B HE
A .CRAMBYSE, D RIKEME, VEBHAENESR.V.
FERBYErCcANBHEETEE, WEH r WEE, f UXA—>
VE-MEBER, EHRET USRS/ MR« WEHAE.

EMN2 MTFEANBHFERTATUEL—MEU k
HOENS F AR EIF 153V NC1 4 6 40l o <E -39 1| 8

IND(R)={(x,») €U?| Ya€ Ra(x)=aly)} (2)

MRz, ) € INDR) ,Fx « My FAXTFREHEER BR
Al4yEE . INDCR) BIERAE S L R 5EIE 8 U/IND(RY &
A5 R U/R; INDIREEMR « NN, 88 x]r. WTF
RS XSU MB &S RTA, X AT i EiE &S
TSR R .

EX 3 XHTIECELERE FHIRR BT 2B EH
HAES X M RMES, EXLH:

RX={x€U|[zr <X} 3

EX 4 X B EEAUR AR FHIR R REEHER 1
BT X MBS R, E XN

RX={z&U|[z ] N X#}} (4)

X BT R 1R,

RV '
- BR

Farfe FEM
A1 EEURTERER

AP AR T AWAHRT R, Hd, 88
UESCHAILE, M R R R E ORI S B L3

3 WebRRGHIRITSLH
AR AL Web R RGEMLEMINE 2 FiR.

0
[rrEnsup [xae ) S wras |

B2 Al Web R Agent REEHIREE

ZRARTIEARE T RFHERS I REMKSF ERA
AP A%,

P 000 http://www.cqvip.com|

DARTFRIR U TFAE R P 268 . RSPt
BEHTAL - LBRXRBFIRFARTIHP—1ME, §
W, KRR AN R AR RS-,
PP R AT X TRLRS S i EE FIE B

O BAEWASE . TR MTRERAE @ P
TREF XM P R R R R, IR IR E i A E— 4
MBI RN LT WHRERESRN LEUR ST B
THROERASS. B EMEREREAPERER.

GOHBRAM . MAHARBRSE FHY BEE ALY
RIGB IRBUERM URL H T RIBAHF AT

(OHFAM LA AR R EA AR URL Xt
M TRHEATARE RN B RGN T B, BdHENE
SEWS R R LUE SRR /NG B TR R . g
R LUE ST R TUH T HERE , 2O HEF B M TR R R P
HFEAGRF M- TEERIEZHP . HPEME
AWM TG, AL RERFITIES. HFAMt
BT PR E B SRR IR SO, 38 sl B
FF R NEBE R RETE,

ETHBEN ML Web RRESEFHXCBELETE
AFEEARMNY BE L BRBERAHF R,

HEWEMHOY BEEI Alg 1 iR,

Algorithm 1 &Y RE L.

Input: A= (U,R), HfFH Q.
Output: ¥ BRHEWHEMS Q

LB UXTFR H‘J%ﬁ’@é {E1,Ezye+yEn}, 0<<m<|U]|
2. While(:<m)
HE QI LEM:
R (Q=U{E::E.NQ*S} yi==i+1
3.1&[E R~ (Q

WRAE S Alg. 2 iR,
Algorithm 2 J8Z&H .

Input: &% XL S Cd #EH‘JE@%H‘R (Q), MUHERE Sr.
Output, G RERES =1

1. ﬁﬁi*ﬁﬂ‘)éﬁﬁ N 1Cal s Ra=
2. While(G<CN)

HE R (QE5RERBEH D€ Co ZEIMADIEES .
S=cos(Di R~ (@)= 1ds  di

3. WHR(SZ=S) ¥ D IMABISBIMERERES R P Ri=R,+

E‘;g@ Ry
HFRERBIAMBRER . SHEFELTRRE R

THERE  HEFF B Alg. 3 FFR.

Algorithm 3 HEFFE 2=,

Input. R ERES Ry, Erﬁl%{fFQ ZMHEER

Output . HEF K RS RES

1.N= |Rd|§T#?#%%AEP pog =)o) 4E]

2.1 Q ¥y D; eRd(1<z<N>2|é]mﬁﬁ51ﬁ1uE
SI%&SIM(Q , D) =SIM(Q, D)+ SIM(Q, D;)

SIM(Q,D;)=

IR(QNR(D)|
[R(QUR(D)|’
IRCQNRD,)|

SIMQ: D) =1R @y URD, |

3.3 Ry
4 KIS

A ERT - THEENA L Web BE
EE. RENRETF EF X Window XP, FZ T HZ Ja-
va, AT EMASCIR MR R RGN A B, A
R RREINERSHETE Yahoo! HEHBIMNL R
AL, AGET T EEREEERINMERERN
B, HIBEE releance._deg EXH:

(F#% 249 )
+ 229 o


http://www.cqvip.com

FENZEEIN I 3 S F ORI R 7 17 O B R Y
&5, BT 3 IRUI & 77 [ B R RE R Pl/4. RIS IA—
AFRIEIR B V5. VS BT X V3 17 VA #9775 19 i P/
4,

BRMERIT .
if (| v<lengthThreshold)

then I'=v3
else
if(angle(vs, vy )<ZangleThreshold)
then ve=v;3
else
if(angle(vs , vy ) >n/4)
then vs = between(v;,v;)
else )
vs = between(vy ,v5)
I'=between(vg,v3)

/““"\\-B
=]
\ s E
A
Vi
-4‘1 \ N3 B/,/
Vo

B6 ik
H T AYI%K  between(a, b) % R a Fil b e [a] g9 38, E i R

000 http://www.cqvip.com|

KEFEHE.

EZBELT, T RBEEL, RIBEANREEFHHN—
W BRBL, T2 5% B — YR R M 15 £ il 4R BE B (R IE 1L 3%
ek, W BRI A BT B A .

4.2.3 #HIEEROHTELE

it R T A 48 B0 TR R A s 2, 8 ol SRR T T4 A S B
KR L/(1+2 % cos(8/2)), XFE AR — b HER Y = MR
BB SR K 45 e, BT TR BRI & A il 2R 0 A BRI . AT
BE3E AR R UG AN PLA R, IR — gl 4R i
B BLL KT Pl 28 7 Wiy 0 BUE A 2 »+ P16,

BHRIE AXNAT ZRAH Bezier L T IT IR
CAD RGN, I AR IERISE Tolb X di 2R 0 FF R BoR . &
W —FpI TR Y Bezier e R, LD 2N A
FIERMRGET, M HBR BT, Fat, 2SR H 38 15k
7RI oK 2R B T vt T L2 LA s 2R B AR K
BISC R .

2 X X #

S8, TR B, BB URSE CAD RENF R ERER
9L, THELELE, 2004,31 (8)
. B RERMIZ CAD R T XRBE APPSR (B KF

B3, 2005

3 R, HAE, B8, F Bk CAD RE T M TEREARR.
HEYLFL, 2005,32(3):97~100

4  de Casteljau P. Qutillages methods calcul; { Technical Report]. A.
Citioen, Paris, 1959

5 M. RSB LM TR S B B R A R LA
TR R AL . 1994

SR

~

(k8% 229 1
releance degzi:l(n—‘iiﬁ Xw; (5

He,n FRE IR E 4R URL 5 R8T » 4> Web FH,
FRBREEER P DIE, w FRE D TUHE R
H,l BREVRETHXL.ORFERREEAREX, BHA
ZERFRLEBH BT AN &SRS R 20 8] 30
A DU, AR SCTE LB h 3G R R BYRT 50 > I AT 4471 A
. AXRENBRGRMERHET ¥ Yahoo! HWRE
SIRMHEERE N L REGRNE 1R,
A1 s Reiad g

- il 50 4~ URL e #4h M6 B fL
Yahoo AXRG
Web 432 9.12 23. 46
FRE 12.30 21. 26
Java 7.90 20.03
Bz 13. 53 26. 69
Rl L F RS 5. 41 | 18.72
B A RY 1 Yahoo I
Ql 02 Q3 Q4 05
iy

B3 B 50 > URL A R i) SCRE B H HLBR

AXFHENLERMEH AL RTIE Yahoo! AW
iR, P BOGER SR E S EL BN 3 B . Hob L &
HIR Web 43287 “HUBEEE” “Java” BRI MRl E R
Y70 Hm Q1.Q2.Q3.Q4 FIl Q5 FR.

LERBAE R M TALRLER KGRI 50 1 URL
T SN T PGB BSOS B R, B I RES R A K
BERE T REWER.

g AUPRY T —METHEEERN A
WebERRL. ZEHRA THHEERERERIEH
ML R REREWE TR MHER. BE Web 89K
B, AL Web R RK—E&H ) ML R .

2 % X |

1 Pazzani M, Muramatsu J, Billsus D. Syskill& Webert; Identif-
ying Interesting Websites. In; Proc. Nat’l Conf. Al, AAAI,
1996. 51~61

2 Joachims T, Freitag D, Mitchell T. WebWatcher; A Tour Guide
for the World Wide Web. In; Proceeding of IJCA197, 1997,08

3  Helmy T, Amamiya S, Amamiya M. Collaborative Kodama A-
gents with Automated Learning and Adapting for Personalized
Web Searching, In: Proc. of the 13th Inter. Conference on Inno-
vative Applications of AI (IAAI/JJCAI-2001), 2001. 65~72

4  Srinivasan P, Ruiz M E, Kraft D H, Chen J, Kundu S. Vocabu-
lary Mining for Information Retrieval; Rough Sets and Fuzzy
Sets. Information Processing and Management, 2001, 37; 15~
38

5 Pawlak Z, Rough sets: Theoretical aspects of reasoning about da-
ta, Kluwer Dordrecht, 1991

6 FE¥E, BEFHE. X F Rough Set it 5 A LR, MR HH S
AT g, 1996, 9(4); 337~344

+ 249 -


http://www.cqvip.com

