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Introduction

The rapid expansion of WWW has unobtrusively influenced humans’ socio-economical life
patterns in the last decade. With the development of portable phones, PDAs and laptops,
Humans cannot be satisfied anymore simply by rich and exact access to the information. They
look today for the more dynamic and personalized services on the move. Thus, the ubiquitous
computing approach [1] is becoming emergent and popular. As one of its significant
components, especially due to its dynamical characteristics of the space, time and contexts,
location-based services (LBS) [2][3][4] emphasize the ability to take into account the spatial,
temporal and contextual characteristics of their interactions with the users to provide the most
appropriate service based on the local environment. Their location-centric approach
distinguishes them from the traditional research on web information retrieval and personal
navigation [5][6].

A key point of improving LBS is how to tailor the contents and representation to individual’s
specific spatio-temporal context. In the literature, some research [6][7][8] has been using user
profiles in information filtering. In this paper', we attempt to flexibly specify the user profiles
in XML Schema, and then apply them to refine the queries considering the particular space and
time constraints, finally make the mapping between the pre-processed query and data. Simply
stated, the user profile serves as a bridge between the generic queries from the diverse users
and the heterogeneous data.

Proposition
Figurel illustrates the architecture that describes the approach we propose.
Query Current Location
E FmmTTTTTTTTTTI i Leading server |
: v v
i Neighbouring . Neighbouring
! Server 1 Server N Local data sources of  Special event notification
E + + Leading Server
I Local data sources Local data sources
: of Server 1 of SFrVer N
[}
' 4 v p| Query Results
i i
i i
i Profile Manager :
| D |
___________________ P User preferences ottt
History

Figure 1. User Profile-based framework for the Location-based services
'The work is part of Project MICS funded by NCCR in Switzerland, under grant number 5005-67322.
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How does it work?

We assume the mobile user inputs the query with a PDA, and that the current location can be
encoded in both the geographic coordinates (x, y) and real address (e.g. street, NPA, city),
thanks to transformations implemented by some encoding services [8]. The PDA on the move
is in the ad-hoc networking environment. The /eading server is the nearest one to the mobile
user and able to identify its activity scale and understand its questions. Then this server will
check user’s preferences acquired from the Profile Manager and further refine the query, and
then deliver the processed one to the local query-processing server. If the local server could
locate the right information for the user, the results will be computed and returned to the user.
Otherwise, the leading server will broadcast the refined query to its geographically
neighbouring servers (But the neighbouring server can become the leading server as the user
moves). These servers will do the similar operation until they find the relevant information.
Special events that may influence user’s current activities (e.g. traffic and weather) are notified
by some local database to the leading server.

How to specify the user profile?

The user profile is uniquely identified by an ID. Its content is composed of two parts: user’s
preferences and history activities. They can be stored either in the PDA (client) or in the Profile
Manager (server). The user can update the preferences according to his/her specific contexts.
Table 1 below is a part of a user profile instance, which simply describes a traveller’s
preferences. The history is ordered by time-space and theme (e.g. conference). It records the
activities in long run (e.g. one month or week) or in short term (e.g. one afternoon), as episodes
and events, as defined in [10].

<xs: el enent name="Dynani cData" type="Dynani cDataType"/>

<xs: conpl exType nane="Dynani cDat aType" >

<xs:attribute name="ValidityData" type="xs:dateTi me" use="required"/>
<Xs: sequence>

<xs: el ement nane="Interests" type="Interest"/>

<xs: el enent name="PrefferedRestaurant"/>

<xs: el ement nanme="PrefferedTransports"/>

<xs:elenent name="Time Constraints"/>

</ xs: sequence>

</ xs: conpl exType>

<xs: conpl exType name="|nterest">
<Xxs: sequence>

<xs:elenent ref="Miseuni/>
<xs: el ement ref="Sport"/>
<xs: el enent ref="Chinese Food"/>
</ xs: sequence>

</ xs: conpl exType>

Table 1. An instance of user profile
How can we get the data?

The local servers only keep the local information available and possible links with other
neighbouring servers. To reduce the noise in the data collection, the data is categorized into
hierarchies using ontologies [3] and can be indexed by timeframe, as illustrated in the example
shown in Figure.2. In the figure, the left part shows a class ’Restaurant’, which can be
described and indexed by the temporal attributes (e.g. opening hour and seat available), spatial
attributes like /ocation and other general ones like class (e.g. four star) or style (e.g. café house,
fast food or formal restaurant). The right part illustrates the temporal characteristic (i.e. opening
hours in grey) of the different restaurants. Furthermore, the server can predict the busy hours
from statistical data which will partly suggest users choices. In literature, the approaches of
extracting the semistructured data have been discussed in [11][12].

With the reference to a GIS system, the server can provide the list of ‘the nearest
restaurants’ and transports routes and relevant timetables to guide users finding ways.
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Figure 2. The relevant Entity with its temporal attributes

How to map the queries using profiles? | ...
For $r in doc (‘restaurants.xml’)
...... // restaurants_tuple

For $r in doc (‘restaurants.xml’) For example, when the user asks for the | WHERE S$r/city="Lausanne’
/] restaurants_tuple nearest restaurant, the server will find | And Sr/style="Chinese food’
WHERE S$r/city="Lausanne’ out that the user prefers Chinese food | And $r/distance="20-minute walking’
Return and then deliver this refinement to the | And $r/mode="seat available’
<restaurants_tuple> leading data sources. The leading server | Return
{ St/ Name} checks all restaurants and ranks them by <restaurants_tuple>
{ St/ Address} ... opening hours, locations and styles. { 8t/ Name}
</restaurants_tuple> Finally, the server sends the results to { $1/ Address} ...
...... the end-user. </restaurants_tuple>
<<Original user query>> i S

<< Modified query with profile>>

Conclusion and future work
In this paper we propose a profile-based approach to improve the LBS ’s efficiency.
Regarding data organization issues, we use a relational database to keep user’s history activities
and alleviate the queries matching in XML format. However, we still have to tackle some
critical issues in our future work.
e To investigate the different standards for user profiles and improve the user profiles’
specification in the context of LBS.
¢ To make the mapping between the user profiles and the ontology of local data.
e To extract and analyze history to track users’ preferences and activity patterns
in specific contexts.

Reference

[1] Michael J. Franklin, Challenges in Ubiquitous Data Management, Informatics 2001: 24-33.

[2] C. S. Jensen, A. F-Christensen, T. B. Pedersen, D. Pfoser, S. Saltenis, N. Tryfona, Location-Based Services — A
Database Perspective. In Proceedings of the 8th Scandinavian Research Conference on Geographical Information
Science, ScanGIS2001 Norway, 2001

[3] S. Yu, M.-A. Aufaure, N. Cullot, S. Spaccapietra, Location-Based spatial Modelling Using Ontology. In
Proceedings of the 6th AGILE on Geographic Information Science "The Science behind the Infrastructure", April
24th-26th, 2003, Lyon, France.

[4] Eija Kaasinen, User Needs for Location-aware Mobile Services, in Personal and Ubiquitous Computing, Issue:
Volume 7, Number 1/May 2003, published by Springer-Verlag London Ltd.

[5] Raymond Kosala, Hendrik Blockeel, Web Mining Research: A Survey. In ACM SIGKDD, July 2000, Volume 2,
Issue 1.

[6] David Abrams, Ron Baecker, Mark Chignell, Information Archiving with Bookmarks: Personal Web Space
Construction and Organization. In Proceedings ACM SIGCHI ’98, 41-48.

[7] Danny Poo, Brian Chng, Jie-Mein Goh, A Hybrid Approach for User Profiling. In Proceedings of the 36" Hawaii
International Conference on System Sciences (HICSS’03).

[8] Czeslaw Danilowicz and Huy Cuong Nguyen, Using User Profiles in Intelligent Information Retrieval. In
Proceedings of ISMIS 2002, LNAI 2366, pp.223-231, 2002.

[9] Open GIS Consortium, Inc. http://www.opengis.org, 2002.

[10] M. Thériault, C. Claramunt, A.—M. Séguin, P. Villeneuve, Temporal GIS and Statistical Modelling of Personal
Lifelines. In Symposium on GeoSpatial Theory, Proceeding and Applications, Ottawa 2002.

[11] Roy Goldman, Jenifer Widom, DataGuides: Enabling Query Formulation and optimisation in Semistructured
Databases. In Proceedings of the 23 VLDB Conference, Athens, Greece, 1997.

[12] M. Barg and R. Wong, A Fast and Versatile Path Index for Querying Semi-Structured Data. In Proceedings of
the 8" International Conference on DASFAA2003, Kyoto, Japan.




