Egﬂ 7””51 ]}:#&TE uHH)LwL ~19-2-4-
F12% B34, 2007, 7. 200712757474

7|HE EA S olst Jielet =Hi B wA& AEIX ddof st o

A Study on Personalized Mobile Web News Contents
Creation using Keyword Analysis
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Abstract

This research proposes a personalized mobile web contents creation method that uses web
news channel contents-based keyword analysis. It promptly acquires data through the RSS and
RSS-linked web pages which have been supplied by the existing web sites for a news search.
And then It applies a personalization method using keyword analysis in contents filtering and
generation. The proposed method will make creating mobile web contents easier while lowering
wireless contents production costs. Moreover, It can be improved a user satisfaction for contents
filtering and access with using keyword analysis that fits in with a matter of user’s specific

interest.

» Keyword : 2HI2! #(Mobile Web), ZiEIx ZEJ2!(Contents Filtering), 7H2Isl(Personalization),
EaiAF (Transcoding), 7= 24 (Keyword Analysis)

LS BT 2007. . MALY © 2007.4.25, AMAIZEY : 2007. 4.27.
*gAvgn vt ARHAY  t sAd%E dekd vdoly s



2178 B AT e SHGE(2007. 7))

| . Introduction

Web services occupy most of the internet services.
Many internet users search and visit web-sites to
access and use the information that they need.
installed in wireless
devices, and the

inconvenient interface contribute to the inefficiency in

However, the limited browser

the low hardware performance,

terms of time and cost when it comes to accessing the
internet with wireless devices.

Various methods that convert original web-pages to
mobile web-pages for the OSMU(One Source Multi-use)
of the digital convergence environment have been
studied(1, 2]. Although pages are generated relatively
promptly, these methods lack the consideration of the
users and the services that are optimized for the
different devices as well as too many pages being
generated. The following issues must be considered in
order to complement such shortcomings.

First, the characteristics and preferences of users
must be taken into account. In other words, a wireless
web service that considers the preferences of users will
prevent resources from being wasted while enhancing
user satisfaction.

Secondly, wireless pages optimized to a variety of
wireless devices should be serviced. Services restricted
to specific devices do not consider the different sizes
and performances of wireless devices.

Thirdly, the changes made in an original web
contents must be automatically reflected in the wireless
devices. It is extremely inefficient in terms of time and
money when relying on manually reflecting such
changes in the wireless devices.

This research proposes a servicing method in which
the desired information can be serviced to wireless
devices by wusing concerned areas and concerned
keywords. First of all,
generated by classifying the preferred keywords and the
related keywords of a wuser. The suitability and

preference of the generated contents are analyzed and

mobile web contents are

this analysis is used to generate personalized web
contents. Moreover, by using RSS(RDF Site Summary)
that can generate active channels, wireless internet can
easily be accessed because new contents suitable for
mobile environments can be generated at any time.
The organization of this paper is as follows. Chapter
2 introduces the personalization methods of web
contents and related researches. Chapter 3 describes
how the personalized channel contents are created and
how RSS and HTML data is extracted and converted.
Chapter 4 detail s the test results and performance

evaluation. Finally, Chapter 5 concludes the research.

Il. Related Studies

Contents generation and personalization methods for
which has

compared to the PC environment, have actively been

mobile environment, more restrictions

researched.
Power Browser(3) provides a function in which

existing web contents can be restructured and
summarized to a simpler version. If there are many
pages that are linked to one page then they are
positioned to the above contents.

Real-time data transfer is difficult when manually
converting web contents for mobile(4, 5) use because
the overhead consumed in the conversion occupies a
large amount. All the methods listed above do not
consider the individual preferences of users when it
comes to contents conversion.

The data in general personalization use may organize
explicit data such as the name, address, age,
preference, and interests provided by the users and
implicit data acquired through the analysis of the flow
between the user and the web server and such data
analysis are done through database or log files.

Some of the data analyzing methods include
reasoning using the association-rule and the CBR
(cased-based reasoning) (6, 7). The latter is based on
cases of other users who are not related to a specific

user and the former is a method in which it searches
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for a rule that is identical to a case for reasoning
however it is inefficient in that reasoning becomes
impossible when a rule is not detected. However, such
method is only possible when a considerable amount of
cases are accumulated and it is extremely risky for
real-time services to allocate a long time detecting and
analyzing the rules in newly introduced data. In
addition, the method of simple log analysis has the
following shortcomings(8). First, personalized contents
and original web contents may share a faulty search
it is difficult to identify the
contents that a user actually wants because only the
page access frequency is counted. Thirdly, it
troublesome to adopt the large—capacity accumulated
log data to the real-time handling system if it has to be

structure. Secondly,

is

analyzed through complex handling process.

The following measures can be taken to resolve the
above restraints.

First, the original web contents and the converted
personalized mobile web contents both provide identical
searching structures and a search method in which the
access process is minimized to access new keywords is
provided. Nevertheless, it is designed that such
features do not directly affect the class that contents
are located in. Secondly, contents are generated by
analyzing the related keywords and keyword access
frequency within contents rather than simple page
access frequency.

Thirdly, a faster preprocessing through keyword
analysis is introduced and applied to real-time contents
generation rather than analyzing the large amount of

logs.

lll. System Organization

Processing Structure of System

The structure of the system proposed

3.1
in this
research is as shown in Figure 1. When a wireless
device requests for service the device manager analyzes

the protocol header information and identifies the

connected browser type, device type, and supported
image and sound. This information is recorded in the

personal profile through the profile manager.

Web Server
Mobile Device
5 [Devwce Manager] [Chaﬂne\ Checker] —/ g
Device Info, l Fequest Info, H
Profile Manager oz e
]
=11
Profile Manager 5|5
«— e
" @3
User Higtory Tracer = T
=S E UserProfiles | O |3
Personalization Engine
Personalization Info. l T
Contents Manager
Channel Manager
s [erameivansoe |
Keyward DB, __Ksywurd Analyzer o
Contents Creator
«—
| Media Transcoder
Mabile Yeb Contents

T2 1. AR 7=
Fig. 1 System Structure

The profile manager acquires the requested keyword,
related keyword, and preferred genre during the
browsing and adds it to the personal profile. These data
in the -ization through the

personalization engine. The channel manager groups by

are used individual
genre of keyword when a user requests a keyword from
a certain genre. The keyword analyzer of the contents
manager classifies the relation information among the
channel composition keyword. The contents creator
acquires the necessary parts in each item recorded in
the RSS channel. Full text feeds are extracted from the
linked HTML page for generating the XML data to be
used in the wireless page generation. In addition,
media file information and original data are transferred
so that the media transcoder can handle the full-text
feeds related images. The media transcoder is a set of
modules that converts the size, quality, and format of
the images(bmp, jpg, gif, png) used in webs so that
they are suitable for mobile devices. Finally, the
XML+XSL that is defined specific to mobile devices
through XSLT is serviced in the forms of XHTML and
WML2.0.
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3.2 Applying Personalization Method
In this detailed

concerned areas is obtained rather than from the

research, information about
number of times a page has been accessed. Wireless
pages specific to individual areas can be created
through generating channels according to acquired
keywords. Moreover, the preferred genres and keywords
are constantly updated by reacquiring user history
because they are always subject to changes. Figure 2
illustrates the reflections made in the personal profile
through

browsing history.

searching the user preference data and

Y
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Contents
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Fig. 2 Flow of user preference reflection

The description of the preference information of
personal profile is assorted according to the data that have
been sorted by the structure as shown in Table 1. Such
classification information was also used in evaluating the

user satisfaction about the personalization method.
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Fig. 3 News genre classification

Using news article-based RSS in this research, the
basic genres are organized as shown in Figure 3.

Preferred genres and sub-genres are implemented in

the personal profile through such genre classification

Figure 4 shows the relationship between the
keywords that appear in each genre and the names of
the genres and sub-genres. This relationship is an
important element when it comes to personalizing the

contents to provide to the users.

1. ARBAMERS| VsE o6t VI 2R
Table 1. Basic classification according to user

preferences
Concerned Preferences
Channel
maintenance | Keyword | Classification Per;onal
Preferences | Preferences | Preferences View
Preferences
Publication Subject 1st Genre  |Personalizatio
source keyword n_appliance
2nd Genre
Channel Relational Image
creation keyword |1st SubGenre existence
keyword
Content 2nd SubGenr |Feeds _length
Channel exactness e
connection
info. Content
preferences
Channel
update Date period
info.
Image
Renewal existence
items
Deleted
items
Genre
Related Kewords
SubGenre

033

Toltenham + 1

02 Keywords
) Middles {::]
= brough Ronaldinho

% 4. 719= 2Rt 719 Zie| ozl
Fig. 4 Keyword classification and Related coefficient
among keyword
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This is because when contents that lack such
connection becomes a concerned contents it indicates an
error in the personalization method. Therefore the
following equations and algorithms were used to
examine

the preference and the suitability of the generated
contents as well as the connection among keywords.

The coefficient related to an arbitrary keyword m is

obtained from the following equation(1).

SIFTF(RE )
rea(k , FTR)+ (10 05y )

RC(k )=
SFTF(PE,)

where (rc(k,)<1)

RC(k,) - Relational Coefficient of Keyword m
Frequency of Keyword m in the
Full Text Feeds
Preferred Keyword
Feeds

FTF(RE): Related Keyword in the Full Text Feeds

freg(k ,,, FTF):

FTF(Pk) - in the Full Text

The following equation(2) is used for the suitability
examination of the contents generated according to a
requested keyword. Whether or not the contents are
correctly created depends on the number of times the

corresponding keyword appears in the contents.

freq(k ;, S)+ freq(k ;, FTF)+ > FTF(RE ;)

CSClk )= freq(k ;, FTF)
where (CSCUk )y 1) eseeesssssssmssmmmmmmss s e s (2)
CSC(k )" Content Suitability Check of Created

Channel by Keyword j
freq(k ;, SD* Frequency of Keyword j in the Subject
freq(k ;, FTF)" Frequency of Keyword j in the Full
Text Feeds
FTF(RE): Related Keyword in the Full Text Feeds

The contents preference of the channel generated by
a requested keyword is calculated with the following

equation(4). Consequently, whether or not the channel
includes the contents that the user is interested in is
calculated using all the keywords generated in the
the that the wuser frequently

lately, the of the
corresponding key of all the full-text-feeds in the

channel, keywords

requested and frequency

channel.

FACC(k )= freq(k ;,, > FTF ,)

Ck ,
+ FACC(/? Z) ......................................... (4)
SRRE ,

UPC(k )=

FACC(k ) Frequency of Keyword i in all Full Text
Feeds on a Created Channel by Keyword i

UPC(K )+ User Preference of Created Channel by
Keyword i

cck: Channel Creation Keyword

RR(k): User’s Recently Request Keyword

Algorithm 1 shows the concerned channel
configuration process that considers user preferences

obtained by using the above (1), (2), (3), (4) equations.

UTRIE 1. ARSKE 2 xfido| AE
Algorithm.1 Configuring concerned channel of user

(i) Re-enter the request keyword if it doesn’t

in the keyword list in a certain
sub-genre.

(ii) The newly entered keyword is added as a
related keyword within the corresponding
sub-genre.

(iii) The keywords that other users requested
for the same sub-genre is classified as

exist

related keywords.

All full-text-feeds of the created channels
are searched and the related coefficients
are obtained

(iv)

among related keywords
and then applied by equation(1l) and the
related coefficients data are recorded in
the keyword database.

All the keywords selected as related

(v)
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keywords use equation(2) for the
verification of contents suitability for all
the channels created within a sub-genre.

(vi) The user preferences of all the contents
within the channel that passed the
contents suitability check as mentioned
in the above (v) are calculated according
to equation(4) and the preference of the
requested keyword (Rk,) is recorded in
the personal profile.

(vii) The sub-genre that contains the requested
keyword (Rk,) with high user preference
is given the highest priority in terms of
location and such information is also

recorded in the personal profile.

32 Applying the Personalization Method

The contents of the channels that are created
according to requested keywords must be deleted and
regenerated every now and then in order to maintain
the real-time information servicing. The updates of the
requested keywords are confirmed and handled as
shown in Figure 5 to receive the most recent
information. Through this process, users can always
access updated information with mobile web pages.
Moreover, the existence of updates can be handled more
promptly than other contents sources because RSS is
used as the original contents source.

Whether or not a channel is already generated with
the corresponding keyword is determined when a
request is received. If it has not been generated, a
wireless web channel contents is generated by obtaining
the data from the RSS source channel. Here, the
inappropriate contents within the channel are filtered
with equation(2) during the contents filtering process.
If a generated channel exists, the original channel is
examined whether or not it contains added items. If
there are added
contents is regenerated otherwise the wireless web

items, the wireless web channel
channel contents that is personalized for user views is

sent to the server’s response.

IV. Test Results

4.1 Test Environment

The test environment is as follows. Windows2003
Standard Edition O/S, web server IIS 6.0, Pentium-4
3.0GHz CPU, 1GB memory, and Visual Studio 6.0 and
ASP were used as the development tools. OpenWaveV.7
Simulator and LG-SD910 mobile phones were used for
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the client connection test.

RSS Source
Channs!

Exlsience of
Added lem

™ |

<

Contents Filtering

reatad
Channe| —
Cantents

Personalization

.I

Server Response

T2 5. &g HEIXO| My 9 A dR|E
Fig. 5 The channel contents generation and
updating algorithm

4.2 Filtered Contents Generation and Access

Figure 6 is a chart that shows the capacities of the
data that composes each channel and the averaged time
spent in contents connection, personalization method,
channel generation, contents filtering, and the channel
changing verification of the original web for the six
sample keywords extracted from the twenty requested
keywords obtained from the user’s preferred genre.
Although the creation time took longer than the
channel checkup time or personalization time, a
real-time service through wireless internet was possible
as the result of the test. This is due to the fact that
images are minimized through the image transcoding
process and mobile web-pages are created by our

keyword-based contents filtering.
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Concern Keywords (ms) m
Keyword(1) | 0.24
Figure 7 shows average access time of mobile phone Keyword(2) | 0.95
web-browser that is in use CDMA-EVDO networks for Soccer Keyword(3) | 0.69
) Morld | Keyword Keyword(4) | 0.56
the created mobile news contents(a~f) by the sample Sports So::)ger \;‘(’)\’) Keyword(5) | 0.47 5.86
keywords(a~f) versus total service preparation times. /EPL Keyword(6) | 0.24
A roalti ice throneh wireless internet i ib] Keyword(7) | 0.19
real-time service through wireless internet is possible Keyword(®) | 0.37
because total service preparation times are much lower | | | | e ] e
than mobile browser's access times for each channel Keyword(0) | 0.47
contents. Soccer Keyword(1) | 0.93
Aorld | Keyword Keyword(2) | 0.44
Sports Keyword(3) | 0.38 4.87
Soccer (5)
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Fig. 7 Mobile browser's average access time for the

created contents versus total service preparation time

g 7.

The genre classification, related keyword, and user
preference of corresponding request keyword based on
the classification rule for an arbitrary keyword(m)
the

sub-genres that an arbitrary user(i) created are shown

among request keywords within identical
in Table 2. For example, the related coefficients of
Keyword(0) and Keyword(5) both turned out to be 0.47
whereas no identical coefficients were found between
Keyword(0) and the rest of the keywords and between

Keyword(5) and the rest of the keywords.

Keyword(m) has the same result as the one where
equation(4) is applied to obtain the contents preference
of a created channel because the system’s channel
creation is based on the requested keyword.

The following Table 3 shows how grouping through
the personalization according to keyword preferences
within an arbitrary sub-genre (Sports—Soccer-World
Soccer) is organized.

The genres are categorized within the Meta data of
the XSL documents that to the

corresponding genres because all the sub-contents that

are applied

are created by an arbitrary keyword of a single
sub-genre have identical genre classification.

It is apparent that the request frequency of each of
all the user’s keywords does not coincide with the
keywords of each specific individual. Grouping was
applied to the keywords that have values over the
threshold to the

preference and the font size and background color was

calculated according personal

configured to appear differently. The application of
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grouping through personal preference is shown in (c) of
Figure 8.

3. Yolo| MEFEe] 7|9l=0| METol| e IEs} HE
Table 3. Grouping according to the preference of
keywords within an arbitrary sub-genre

News Reaue-|Person-| Group
Genre | Request st al -ing Fort Sre Back
(Samp | Keyword |Freouen |Preferen| By —-ground

le) oy ce |Frea.
AR~ | ERIN 212 | 5.86 |group| 15 #FFFFOO
S7-off | HAIAH 126 | 3.93 1 13 | #CCFFCC
oFT | 22T | 114 | 4.28 |group| 15 | #FFFFOO
(Sport | 228 | 135 | 371 | 2 13 | #CCFFCC
s-Socc| O|¥®E 143 | 3.87 |9r0UP| 13 | #CCFFCC
er-Wor| = 47 | 279 | ! 1 | #ccoees
Id olz= | 97 | 345 g”;“p 13 | #CCFFCC
Soccer | FAZH 53 | 2.12 11 | #CCCCe6
P | == | 76 | 287 90" 11 |zcocoss
OE==2 | 68 | 2.96 group 11 | #CCCCe6
S 75 | 3.12 3 13 | #CCFFCC
HA| 82 | 3.01 |group| 13 |#CCFFCC
CsH*5| 67 | 0.83 2 9 #FFCC66
= 46 | 0.94 |group| 9 #FFCC66
AT 52 175 | 3 10 | #FFCCCC
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Figure 8 displays the mobile web contents browsing
generated through the method proposed in this
research.

(a) ~(e) of Figure 8 show the browsing of the
0~
and (h)

entering of the desired keyword if it is not found in the

personalized mobile web contents, show

advanced option configuration, shows the
sub-genres. A new channel keyword which is not exists
as an enumerated keyword list becomes the related
keyword and user preferred keyword within the

relevant channel
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Fig. 8 (a) genre selection, (b) sub-genre selection, (c)
personalized channel keyword selection, (d) contents of
the selected channel keyword, (e) browsing the
image-included full-text-feeds, (f) image preference
option disabled, (g) selection of channel keyword without
personalization, (h) additional keyword entering screen
for nonexistent channel keyword

V. Conclusion

Although the universalization of devices that support
faster wireless connections along with being able to use
the internet regardless of the location, limited browser
capabilities, large load of data of existing internet
pages, relatively expensive web connections, and the
lack of useful contents were the obstacles when using
mobile web services. This research proposes a method
that

preferences can be accessed while diminishing the

in which real-time contents reflect user

mobile web access difficulties through a creative

personalization method. Moreover, active information
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updating is made possible through RSS servicing.
Successful results were achieved without performing
personalization based on complex reasoning and simple
frequency calculation through the proposed creation
process, channel generation based on keywords and
related keyword analysis. The personalized mobile web
contents creation using keyword analysis can be
effective enough to service a wireless web news
contents. The strength of the proposed system is the
fact that services can be optimally personalized for
users and wireless devices and that it can be applied to all

contents that support RSS servicing.

Acknowledgement

B AT g mdTH] Aoz o] FoiAg.

aAnes

(1) W.W.Lu “Compact multidimensional broadband
wireless: the convergence of wireless mobile
and access, (Journal) IEEE Communications
Magazine, Vo0l.38, No.11, pp.119- 123, 2000.

(2) V. Kwan, F. Lau, C. Wang, “Functionality

Adaptation: A Context Aware Service Code

Adaptation for Pervasive Computing
Environments”, I[EEE/WIC  International
Conference on Web Intelligence, Halifax,

Canada, October 13-17, 2003.

(3] O. Buyukkokten, H. Garcia Molina, A. Paepcke
and T. Winograd, "Power Browser : Efficient
Web Browsing for PDAs’, Proceedings of the
Conference on Human Factors in Computing
Systems, pp.430-437, 2000.

(4) http://www.avantgo.com

(5) http://www.earthlink.net

(6) R. Agrawal, H. Mannila, R. Srikant, H. Toivonen,
and A. Inkeri Verkanmo, “A Fast Discovery of

in Knowledge

Association Rules,” Advances

Discovery and Data Mining, ed. U. Fayyad et al.,

AAAI Press: Menlo Park, CA, pp.307-328, 1996.
(7) P. Domingos, “Unifying Instance-Based and Rule-
Based Induction, Journal of Machine Learning,
Vol.24, No.2, pp.141-168, 1996.
(8) J. Boulicaut, A. Bykowski and C. Rigotti, "Free-

sets: a condensed representation of Boolean
data for the approximation of frequency
queries”, Data Mining and Knowledge

Discovery, Vol.7, pp.5-22, 2003.

(9) $54 9 69, ‘MyNews: Znpd el AREx}

WA wEd XMLEA Edsad, FEAst

3l=iA], Al12-BE A2E, pp.181-190, 2005.

HAYE, FQIE, "BA ARRAE S99 Al o)

olA Mgt Z1W", HHASE=wA, AT A

A1148 A1=, pp69-80, 2005.

(11) Munchurl Kim, et al, “"Agent-Based Intellignet
Multimedia Broadcasting within MPEG-21
Multimedia Framework”, ETRI Journal, Vol.
26, No.2, ppl36-148, 2004

(12) Rehm, G. "Towards automatic Web genre
identification: a corpus-based approach in the

of the

System

(10]

domain of academia by example
Academic’s  Personal Homepage’,

Sciences, HICSS. pp.1143- 1152, 2002.

20033 ~&A] -

Ak AR

PR} : wulel PEt] A4
|, fulslEs A

ol of &}

| O =

1977d: 75w 8k} o3}

19794 d=apled il
o]g} A}

198513 :Northwestern Univ. 7
AF8la} o] gf WAL,

A, stk vYoldl} we

Aol © WEt)e], EslazY




