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A Modeling Method of User Profile Based on Ontology
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College of Computer and Software Taiyuan University of Technology Taiyuan 030024

Abstract The machine-made trait of search engines brings great trouble to people when they retrieve
information. Therefore the technology of user profile is introduced to solve the problem which makes
search engine fit for people’ demands of individuation and intelligence better. A modeling method of user
profile based on ontology is advanced. And the innovation of this paper is to do modeling with a method of
combining tree graphics and spatial graphics together to set up ontology nodes in spatial graphics and to
introduce the theory of interval valued fuzzy sets. In addition the paper explains the method in theory

brings forward some correlative definitions and formulae and designs an algorithm of founding and
updating nodes based on ontology LW-FUNO . The modeling method is helpful in overcoming the
deficiencies of traditional modeling methods and is in favor of user profile’ s foundation use and perfection.
Finally a well-ordered implement is used to prove correctness of the algorithm strictly and then time
complexity of the algorithm which is T n =0 »n? is analyzed. It is proved theoretically that the
algorithm has the traits of correctness validity and low time complexity. It is considered that the work in

this paper is a useful attempt at the research of user profile.

Key words information retrieval search engine ontology user profile space figure

TP391
Internet
Internet
2006-08-29 2007-04-06

60472093 03020 20031038



1152

2007 44 7

cookies CGI

TF-IDF

Hoff

3
4-8
Web
IF-THEN
Candidate/Rank
6
7
TF-1DF

10 ontology
11
XML
PART-A IS-A
12
13 k-modes
14 Huffman
2
2
4
Widrow-
Research and Implementation of a User Interface
Agent Module
HTML XML
Web
15
. COM ATL IE
HTML DLL !



1153

WordNet

2.2

ON M Do R AT IS
M
2.1 Do Do =
d;l i j 1<i<<n 0<j<<n d,-ﬂd]:@ n

R R. Ry R,
R,
AT
IS
2.3
2. D D= dldeC
3. D'ESD D" D
4. G G
G
G
G G
G'SG G G
£ & D>G 3 D
G

1. LW-FTDE



2007 44 7

1154
P.= V A x NB; z
€ G
! v A" = AN B! x 2
: € G
i P.c I P.=11
P.= 00
h i
min
) 3 LW-FNES
min
2 3. po-=
In ¢t +1 . 3
t=012 Int+tl € 0 +oo . Pi Pi
t - B S
s sEN N N . !
»E 4+ p:
w o< i P 21)1 <1 0<p! -
w t s + _
- + - pi Tpi
woCl/t wCs. ri <1 Pi FPi S; T,
W eilnktixf\»l [io | ST p[* /)1
= + —
1 t =0. /)i++1)i7 c % 4 oo
w€ 01 & E>1 w 1/e 2 pi TP
N _
Yo
01 arctan%
2. 2 pi P
2 1
ﬂXarctan > 1
2 pi =
pi+pi
Si:\fXarctan2 ¥ oo piFE pr
{pf:p; pi=pi
3
7o 01 Sl
0 1 a= a a
4. LW-FWNE
! = a a 3 s,
a <a' a a' €I s s
8 X A W1 fl Si Wz
X—>1 x> A z A" =x X
* IF X fi=pXS —UW, fie 01 4
l 0<I<W.<1 [ER [
[/W, 01 7 ©>0
nER . I 1 01
A x
Az A' =z € G. 3



1155

01
2
0.95
3
4
3.1
1.
LW-FUNO .
D,
T, G,
G,
®© D,
D.
@ D. T,
® G,
@ foralli i€ 1..n do/* G, n
D. G, x|
® D. G, [*G, * |
© 2
I
| * 2 P, a

@ if P.,=a then [ * a
* |
if P, =a then

© ®
o
o
o

| *

0OldSideOne
end if
if P, =a then
Fiy, iy LW T
G, G
D. G G,
G, G
0ldSideNotOne
end if
else [ * a x

D

e 6

rip

®

ris

® 9 6

c

G

T

=
o

) NewSide
@ endif
@ end for

[ * 3

* |

@ NewSide
@ 3 8
@ if S;=p then
@

@
@

@ end if
[ * * |
G0 OIldSideNotOne
@ if G, G, G,
then

if then
1 s=s5+1

else

©8®Hee



1156 2007 44 7
® 2 3
P,
® 1 3 4 1 G
@  end if X, <X, X1~ X,
@ end if GU X, ~X,
@ OldSideOne 2 P Q
@ if G, G, then G
@ G, P—>Q.
@ 1 s=s+1 4 1 G
UP-q
® end if LW-FUNO
@ Return G|. G
3.2 1 @D 2
> 2 @0 A,
1 0 A,
3 D~@ ®OG
2 1 A, A,
if @
: ®~® if P>
’ a As ® ~ O
4 OldSideOne if P,
: Za Ag @ ~ ®
0OldSideNotOne else a
> B~ A,
) NewSide
LWAFURO ] 4 B~-0 NewSide
e T o @ A B-®
G,
if Ay
301 5 O~@ OldSideNotOne
@
A if
17-18 A ADE  else Ay, 3~
9. o< S ®
6 ~ @ 0ldSideOne
1 S XYz X<y X if A
Y Y<Zz X<z 7 @ Q.
2 S XY 3
X<Y X=Y Y<X .
3 A S A G= P—->A N A —A,
X A Y X< A, > A; A; > A,
Y 7



1157

VoA A Ar Al A A A
[7{2“ A=~ Q =
~“PVA, ~A VA —A,V A;
~ A3 VA ~ ALV A ~ ALV Ag
~ Ay VA —As VA5 ~ AV Ay
~ AV AL ~ApV Ap ~ AV Ag
~Ag VA ~AyVRQ ~A; VA
~ApVQ —AV Q
9 1 G
P=~Q GU
P ~Q 2
1
3.2.2
Ly=max |D;| j=12 r D,
D. T,
G,
L,
L, Lj
L,
Ls
1 D, 2
L, L,
Ly L, Ls 5 D,
2 3
5

L, i=12345

1

G,

G, n
G,
G,
L0+L1+ 71_1 L4.
2 G,
G,
G,
n—1
L0+7’Z L1+ 2 L4+L5
3 G,
G,
L0+L2+7IL3.
4
L0+L1+ 71_1 L4+L0+71 L]‘i’nT_] L4+L5

LO + L2 + 7’1L3 - 3L0 +

D

% n?+n -2 L4+? n? —n Ls.
L, i=12345
L():max |DJ‘
12 r
Ly
n
T n T n =0 n? T n
1=12345
T n =0 n* .
3.2.3
18
5

+

77+1 L1+L2+HL3+

L;



1158

2007 44 7

Yang fengqin. Method of building hierarchical user interest

model Master dissertation D . Changchun Northeast

Normal University 2004 in Chinese

D . 2004
Liu Yanqing Tian Xuan Su Guilian. Personalized information
retrieval research survey on Internet ] . Computer Engineering
and Design 2004 25 5 772-775 in Chinese
Internet

J . 2004 255 772-775

Wu Lihua Liu Lu. User profiling for personalized
recommending system—A review J . Journal of the China
Society for Scientific and Technical Information 2006 25 1
55-62 in Chinese
2006 251 55-62
Dai Xuewu. The research on neural-networks-based user
modeling and Web information filtering Master dissertation
D . Chongging Southwest University 2004 in Chinese
Web
D . 2004

Zhao Zhongmeng Yuan Wei He Shili et al. Research on the
intelligent adjustive algorithm for user profile in personalized
Computer Engineering and Applications

search engine J .

2005 24 184-187 in Chinese

13

14

J. 2005 24
184-187
Chen Liang Li  Xuemei Chen  Shifu. Design and
implementation of a personalizing meta search engine AIPMSE
J . Application Research of Computers 2003 12 136-—
138 145 in Chinese
AIPMSE
J . 2003 12 136-138 145
Wang Haoming Zhang Yuexian Wu Zhijun et al. Research
of the Chinese meta-search engine model based on intelligent
agent J . Computer Engineering and Applications 2005
31  154-156 204 in Chinese
Agent

J . 2005 31 154-
156 204
Ma Yan Zou Xianchun Bao Junjie et al. A design of the
model of intelligent cell searching engine on Internet J .

Journal of Chongqing Normal University  Natural Science

Edition 2004 21 3 15-18 in Chinese
J . 2004 21
3 15-18

Li Yong. Ontology-based personal user modeling technology and
application in the intelligent information retrieval Master
dissertation D . Changsha National University of Defense

Technology 2002 in Chinese

D . 2002
Huang Guojing Cui Zhiming. Ontology-based personalized meta
search engine J . Microelectronics & Computer 2004 21
12 100-103 in Chinese
Ontology

J . 2004 21 12 100-103

Yuefeng Li Ning Zhong. Web mining model and its applications
for information gathering J . Knowledge-Based Systems
2004 17 207-217

Li Guangjian. The research and design of personalized Internet
information retrieval system Ph D dissertation D . Beijing
The Graduate University of the Chinese Academy of Sciences

2002 in Chinese

D . 2002

Tian Xuan Liu Xiyu Meng Qiang. Realization of personalized
intelligent Web retrieval ] . Computer Engineering and
Applications 2003 1 195-197 in Chinese

Web I

2003 1 195-197

Tian Xuan Meng Xiangguang Liu Xiyu. Research on
representation of user profile in intelligent information retrieval
J . Journal of the China Society for Scientific and Technical

Information 2004 23 1 21-26 in Chinese



1159

Chen Junjie born in 1956. He is currently
] . 2004 231 21-26 professor and Ph. D. supervisor at the
College of Computer and  Software

15 Chen Junjie Liu Wei. A framework for intelligent meta-search

engine based on agent C . The 3rd Int’ | Conf on Information Engineering Taiyuan University of

Technology and Applications ICITA’ 05  Sydney 2005 Technology Taiyuan Shanxi. He received

16  Yu Qiangyuan Liu Dayou Ouyang Jihong. Topological his Ph. D. degree in computer science from

relations model of fuzzy regions based on interval valued fuzzy Beijing Institute of Technology in 2003. His main research

sets ] . Acta Electronica Sinica 2005 33 1 187-189 in interests include data mining search engine and ontology .

1956

Chinese

J . 2005 33 1 187-189
Liu Wei born in 1977. Received her

17 Zhou Peide. Design and Analysis of Computer Algorithm M . s . .
bachelor’ s degree in computer science from

Beijing Machine Industry Publishing House 1985 in Chinese
M .

China University of Mining and Technology

in 2001 Xuzhou Jiangsu. And now she is a

1985 Ph. D. candidate at the College of Computer

18 Du Yajun. Study and implementation on intelligent action of and  Software Taiyuan University of

search engine  Ph D dissertation D . Chengdu Southwest Technology Taiyuan Shanxi. Her current research interests

Jiaotong University 2005 in Chinese include ontology meta-search engine and grid.

1977

D . 2005 liuwei_xx@sina.com .

Research Background

The technology of user profile is introduced to solve the problem that the machine-made trait of search engine brings great trouble
to people when they retrieve information. This paper advances a modeling method of user profile based on ontology. And it designs a
modeling in a method of combining tree graphics and spatial graphics together sets up ontology nodes in spatial graphics and
introduces the theory of interval valued fuzzy sets. Our project is supported by the National Natural Science Foundation of China
60472093  the Grand Science and Technology Research Program of Ministry of Education 03020 and the Natural Science
Foundation of Shanxi Province 20031038



