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Abstract. Personalized and community services have been noted as keys to en-
hance and facilitate e-tourism as well as mobile applications. This paper aims at
proposing an integrated service framework for combining personalized and
community functions to support mobile travel planning and management. Major
mobile tourism related planning and decision support functions specified in-
clude personalized profile management, information search and notification,
evaluation and recommendation, do-it-yourself planning and design, commu-
nity and collaboration management, auction and negotiation, transaction and
payment, as well as trip tracking and quality control. A system implementation
process with an example prototype is also presented for illustrating the feasibil-
ity and effectiveness of the proposed system framework, process model, and
development methodology.
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1 Introduction

Personalized services refer to information, communication, transaction, or decision
support services that are tailored to meet customers’ needs and preferences [1]. Com-
munity services, on the other hand, provide functions for customers to form special
interest groups, locate people with similar interests, set up community forum and
collaborative platform, as well as share information and experiences [6,24]. The rapid
advancement of mobile technologies has stimulated the demands for more personal-
ized and community based mobile services in a wide range of application domains
such as tourism, healthcare, learning, and government [6,8,10,12,22,24]. In general,
mobile services refer to information, communication, and transaction services that are
accessed and delivered via mobile communications networks. Customer values identi-
fied for mobile services include ubiquitous access, convenience, personalization,
localization, productivity enabler, time saving, better tracking, cost reduction, security
enhancement, as well as lower prices and special promotions [2,26]. Specifically for
the tourism application domain, mobile technologies have been pointed out as one of
the most promising innovative technologies for promoting and enhancing the quality
of tourism related services, as well as for creating tourists’ values [3,6]. Tourists or
travelers are typical on-the-move customers that need services with mobility and
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ubiquity features. They like to get help in designing, operating, adjusting, and re-
cording personalized travel plans that take into account their needs and preferences in
all pre-trip, during the trip and post trip phases [11,29,32]. They also like to seek and
share information and experiences with other people of similar tourism interests, get
recommendations from community members based on their past travel cases and
ratings, and possibly form a tour group and plan their joint trips through social inter-
action and collaboration [6,9,24].

As a key service in tourism application, tourism and travel planning is a process
of searching, selecting, grouping and sequencing destination related products
and services including attractions, accommodations, restaurants, and activities
[4,5,7,11,17,18,25,27,32]. As more functional support on ubiquitous accessibility,
tourism information availability, and community interactivity emerged, the require-
ments of more personalization, localization, and collaboration services for mobile
tourism related planning and transactions increase significantly [4,11,32]. As a result,
how to provide and integrate personalized and community services for enhancing and
facilitating travel planning and management have become critical issues in tourism
related research and practices. However, little progress has been made in this area to
improve the performance and management of travel planning processes. Existing
commercial mobile services and research works regarding personalized and commu-
nity based travel planning services are still very limited and primitive. There is still a
lack of integrated service framework and design process for guiding the development
of personalized and community enabled travel planning services to meet the travelers’
needs and preferences. For filling the research gap, this paper aims at proposing an
integrated service framework for combining personalized and community functions to
support user-centric mobile travel planning and management. Also presented include
related system design methods and an example prototype to illustrate the feasibility
and effectiveness of the proposed integrated service framework, application process,
and system development approach. The rest of this paper is organized as follows. A
comprehensive literature review on personalized and community services in mobile
tourism applications is provided in section 2. In section 3, the integrated service
framework for supporting personalized and community based mobile travel planning
and management is presented. Section 4 contains the illustration of a system devel-
opment process with a prototype. A concluding remark with future research issues are
given in the final section.

2 Literature Review

In the following subsections, previous research works related to personalized services
as well as community and collaborative services in mobile and tourism application
domains, separately and jointly, are reviewed and discussed.

2.1 Personalized Services in Mobile and Tourism Application Domains

In the literature of web-based personalization, major types of personalized services in
various application domains include the directory and search services, the selection
and recommendation services, the self-planning and customization services, as well as
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the auction and negotiation services. In mobile applications, personalized services
often take users’ location and time as part of the conditions for information search and
recommendation [8,12]. As for the tourism application domain, previous research
have also circled strong demands of information-intensive and decision-support ser-
vices that incorporate personalized needs and preferences in all tourism-related
searching, decision making, and transaction processes [19,25,29]. For instances, Ricci
et al. (2002) present a case-based reasoning (CBR) approach to be adopted in travel
recommender systems for assisting users in travel-related information filtering and
product bundling [19]. Tomai et al (2005) explore how to use ontologies for assisting
tourists in trip planning in a web-based environment by illustrating the building and
matching of the users profile and tourism information ontologies [25].

Focusing on issues and methodologies for developing personalized mobile tourism
applications, Scherp and Boll (2004) present an approach and example of dynamically
generating personalized multimedia content for generic tourist guide based on the
tourist’s interests and preferences, current location and environment, and mobile
device used [25]. Breunig and Baer (2004) collect requirements and present an im-
plementation prototype of a mobile route planning system that is capable of support-
ing spatial database queries [4]. Adopting multi-agent and semantic web technologies
with aims to effectively coordinate and integrate disparate information and service
resources anytime and anywhere, Chiu and Leung (2005) propose a ubiquitous tourist
assistance system for providing personalized assistances to tourists by taking into
account their different preferences and often changing during-he-rip requirements [9].
By presenting location-based applications based on the combination of Global Navi-
gation Satellite System (GNSS) and Geographical Information System, Sadoun and
Al-Bayari (2007) show the potential of using positioning techniques for improving
location determination, geo-location information navigation, vehicle tracking and
route planning services. [21]. For supporting dynamic and context-based trail man-
agement, Driver and Clarke (2008) propose an application framework that comprises
trail generation and trail reconfiguration point identification modules for effectively
managing mobile and context-aware trails [11]. Castillo et al. (2008), to provide sup-
ports for planning tourist visits in a city, present an user-oriented adaptive system that
is intended to work in portable devices with internet connection and is functionally
capable of accessing ontology-based information, capturing and updating a user
model about different city visits, selecting a list of interesting places to visit through a
case-based reasoning approach, as well as generating a schedule plan by taking into
account goals, preferences, places, distances, timetables, and transportation means [7].
To facilitate the design of a personalized route planning system, Niaraki and Kim
(2009) present a generic ontology-based architecture using an analytic hierarchical
process (AHP) to determine an appropriate impedance model of road segments based
on user preferences [18]. Through presenting a prototype developed on the top of Java
2 Micro Edition (J2ME), Kenteris et al. (2009) highlight main advantages and short-
comings in implementing a mobile tourist guide application that enables the auto-
mated creation of portable, personalized tourist applications with rich and customized
content while minimizes the wireless connectivity requirement of the mobile users
[15]. To efficiently and effectively provide various mobile recommendations regard-
ing sightseeing spots, hotels, restaurants, and packaged tour plans, Yu and Chang
(2009) propose a system architecture and design methods for facilitating the delivery
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of location-based recommendation services to support personalized tour planning
based on tourists’ current location and time, preferences and needs, as well as con-
straints and selection criteria [32].

2.2 Community Services in Mobile and Tourism Application Domains

In research addressing community and collaborative services, major service types
mentioned include profile management, resource management, community manage-
ment, conflict management, search and notification, activity and event arrangement,
group communications and messaging, as well as meeting and conferencing
[6,10,16,24,28,30,31]. For research involving the mobile application environment,
features and issues such as mobility, ubiquity, and localization are emphasized and
addressed for conveniently activating community and collaborative services inde-
pendent of location, time, and connectivity constraints [10,16,24]. As examples, in a
three layered service architecture for supporting mobile teamwork, Kirda et al. (2002)
organize access control, user management, community management, artifact man-
agement, repository, messaging, subscription, and distributed search as components of
the teamwork services [16]. Addressing the need of mobile share workspaces for
ubiquitous collaboration, Divitini et al. (2004) present an experimental collaboration
service platform in which services offered enable users to create and maintain profiles
of users, activities, and resources, to dynamically configure these entities, and to
maintain the presence model [10]. Describing the community platform as an innova-
tive value added service system for supporting mobile coordination of individuals,
Schubert and Hampe (2006) present a group of value services to community members
of the leisure industry that include searching personalized information specials, seek-
ing leisure partners, and coordinative arrangement of leisure events [24].

As for research in the community-enabled electronic and mobile tourism domain,
only initial studies have been delivered [6,28,30]. Wang et al. (2002) define virtual
tourist community and discuss its implications for tourism marketing [28]. By conduct-
ing an empirical study on members of online travel communities, Wu and Chang
(2005) report findings about how interactivity and trust affect the experience of flow
and how flow affects transaction intensions of these members [30]. While targeting on
mobile applications, Carlsson et al. (2008) present a mobile community based service
that incorporates three key elements, namely online tourist communities, mobile blog-
ging, and mobile social networks to facilitate information search and experience shar-
ing through social interactions among tourists co-located at a given destination [6].

From the above literature review, it can be seen that although personalized ser-
vices, community services, mobile services, and tourism services have been noted as
strongly related fields for research and practices, very few have provided integrative
views and frameworks that incorporate the featuring concepts and methodologies to
facilitate hybrid personalized and community services for mobile tourism applica-
tions, especially for mobile travel planning. Among these rare works, Yu (2005)
propose a functional framework and design process for building customer-oriented
decision support systems to jointly deliver personalized and community tourism
services [31]. Major decision support functions include personalized data and
model management, information search and navigation, product/vendor evaluation
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and recommendation, do-it-yourself travel planning and design, community and col-
laboration management, auction and negotiation, as well as trip tracking and quality
control. However, only a limited scope of mobility features has been discussed. On
the other hand, focusing on designing location based tourism services, Kansa and
Wilde (2008) point out that the central requirements for empowering tourists to filter
and augment their travel experiences, and to co-create and engage generated content
and experiences with peers include ubiquitous recommendation, augmentation of
travel realities, as well as peer production of tourist realities [14]. Nevertheless, deci-
sion functions regarding community and collaboration support for travel planning
have not been fully explored. In summary, previous research regarding personalized
services and/or collaborative services in mobile tourism applications usually dealt
with problems of limited scopes and focused only on specific functions and/or tech-
niques. The needs of an integrated architecture and design process to incorporate
personalized and community services for supporting mobile individual as well as
coordinated group travel planning are significant.

3 The Integrated Service Framework and Process Model

Through an ideal integrated personalized and community-based mobile travel plan-
ning support system, users should be able to create and maintain personal profiles, to
search location and context aware information, to view geo-information and maps
with GIS support, to share information, experiences, and resources with community
members, to receive information and recommendations about point-of-interests and
tour plans based on their needs, preferences, and conditions, as well as on experiences
and ratings of other users with similar conditions and interests, to plan a personalized
trip schedule, to seek travel partners and to collaboratively plan a group travel plan, to
search and select tourism operators based on auction and negotiation, to track during-
the-trip positions and conditions for assuring safety and quality of the travel plan, to
rate point-of-interests and travel plans, as well as to store post-trip travel plans as
cases for future references. To develop such a powerful personalized and community-
based mobile tourism support system for travel planning and management, major
information management and decision support functions to be specified in the appli-
cation level include mobile personalized profile management, mobile information
search and notification, mobile evaluation and recommendation, mobile do-it-yourself
planning and design, mobile community and collaboration management, mobile
auction and negotiation, mobile transaction and payment, as well as mobile trip track-
ing and quality control. Both the specific point-of-interests and travel plan that bun-
dles attractions, activities, durations and distances with sequential orders can be
acquired using the location-based and context-aware personalized recommendation
services with map-based positioning and visualization facilities. Functional require-
ments of the back end system level include data base, model base, and knowledge
base management, as well as ontology and case base management. Descriptions of the
integrated service framework and process model for guiding the development and
operation of the ideal system are provided below.
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3.1 The Integrated Service Framework

The integrated service framework of personalized and community-based mobile travel
planning and management support system is shown in Figure 1. Specifications of
associated service functions are as follows.

Mobile Personalized Profile Management: Functions in this group enable users to
create and maintain their personal profiles including basic personal information and
personalized travel preferences, previous visits to cities and places of interest such as
sightseeing spots, restaurants, and hotels with satisfactory ratings, as well as past
implemented travel plans with ratings. Users can also specify their personalized
evaluation criteria for selecting tourism-related products, services, agents, operators,
or tour plans. Also included are facilities for users to sign up to specific community
groups, to create and manage personalized link lists of frequently accessed tourism
sites or favorite points of interest, as well as to record and maintain their travel histo-
ries by using blogs, photo albums, and other textual/multimedia documents.

Mobile Information Search and Notification: These functions allow users to
search, retrieve, navigate and browse requested tourism information such as destina-
tions and events, weather and traffic conditions, airline or train schedules, nearby
restaurants or shopping centers, hotels with available rooms, travel agencies and
group packaged tours, as well as travel experiences and resources of other community
users, etc. Users can also receive notification and relevant information such as air-
plane boarding time or hotel check in/check out time, promotion or other special
events in nearby shopping malls, etc in a pushed manner.

Mobile Evaluation and Recommendation: These grouped functions support users
for specifying their needs, preferences and criteria, as well as current location, time
and constraints, and then for activating the evaluation process to generate system
recommended tourism products, services, points of interest, or package tours that
closely match users’ needs and preferences. Users’ needs, preferences and evaluation
criteria can be specified by accessing data from the user profiles or by directly input-
ting data as specific instances. Intelligent decision support functions with rule sets and
decision models are used for recommending travel agencies’ matched package tours,
while case-based reasoning is used to recommend community members’ similar travel
cases.

Mobile Do-It-Yourself Planning and Design: Main functions of this service group
provide a simple interface to allow users interactively specifying cities, attractions,
restaurants and hotels in a sequential date basis to design and form personalized travel
plans. Users can start the DIY process from scratch by picking, bundling, and se-
quencing chosen cities, sightseeing spots, restaurants and hotels in a daily basis, or
from a retrieved case of implemented travel plan with similar features.

Mobile Community and Collaboration Management: Using the basic community
services, users are capable of locating members of similar travel interests, forming
special tourism interest groups, setting up tourism-related community forums and
communication channels, as well as sharing travel experiences and resources with
peers. Collaborative service functions allow users to propose their personal travel plans
to the community, to exchange ideas and collaboratively design alternative travel plans
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Fig. 1. The integrated service framework for travel planning and management

with interested members, to resolve conflicts, vote for proposals, and select ones with
the highest votes as the commonly accepted group travel plans for implementation. The
initial proposal can be a result of the DIY planning process or a previously imple-
mented case recommended by the system based on the CBR technique.

Mobile Auction and Negotiation: This functional group provides a dynamic and
competitive pricing environment for users to issue tourism requests with specified
needs and preferences, and to launch reverse auction sessions that call for tourism
service providers to bid on the posted individual or group travel plans. The submitted
bids are evaluated and those with top satisfactory cost/benefit levels are selected as
candidates for contract negotiation. The negotiation function allows users to negotiate
with chosen tourism service providers by exchanging modified terms and contracts.

Mobile Transaction and Payment: This functional group allows users to use mobile
devices for actually booking and issuing payments to selected tour plans, for hotel or
restaurant reservation, or for purchasing tourism related products such as train tickets,
museum directories, or destination-specific souvenirs.

Mobile Trip Tracking and Quality Control: This group of functions provides
mechanisms for travelers, their families, and the travel agents to track during-the-trip
locations and situations, and if necessary, make changes to the operating travel plans
by rearranging routes, points of visit, restaurants, or hotels for assuring the safety and
quality levels of the travel plans.

Associated Location-Based Services and Map Services: These services take into
account traveler’s current location and time for finding nearby point-of-interests or
planning an area trip. The spots to be visited as well as their routes are shown using
Google Map.

3.2 The Integrated Process Model

Based on the proposed integrated service framework, the process model for mobile
travel planning and management is depicted in Figure 2 with associated steps being
described below.
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Fig. 2. The integrated process model for travel planning and management

1. Users can register as a member and get trust certificate, and also sign up to join
specific communities.

2. Users create and maintain personal profiles that contain categorized data about
users’ basic information, personalized travel related needs, preferences, and con-
straints, past travel histories with implemented travel plans, photo albums, and text
descriptions, link lists of favorite web pages, as well as personalized evaluation cri-
teria for selecting tourism products and services.

3. Users search and navigate tourism-related information such as destinations and
accommodations, attractions and features, package tours and travel agencies, etc.,
as well as to access other users’ experiences, ratings and resources related to
specific destinations and accommodations. Users also receive product or event
notifications relevant to their needs, preferences, and conditions.

4. Users activate the evaluation and recommendation procedure using specified crite-
ria to choose tourism products and vendors, or past travel cases that meet their
needs and preferences with specified matching or similarity levels.

5. Users design personalized travel plans when there is no existing package tours or
travel cases with the pre-specified satisfaction levels recommended by the system.

6. Users can join or form communities of special interests, locate and organize users
of similar interests to exchange experiences and ideas, and design collaboratively
with community members to develop commonly accepted group tour plans.

7. Users propose requests and initiate reverse-auction sessions for inviting tourism
vendors and services providers to bid on proposed individual and/or group tour
plans, as well as to evaluate and select those with best bids as candidates

8. Users negotiate terms and contracts of the selected tour plans with chosen tourism
service providers such as travel agencies and tour operators.

9. Users can book and pay for selected tour plans, and receive new and just-in-time
information in pull and push manners.

10.Users can track the progress and control qualities during the tour operations of the
contracted travel plans.

With planning and decision support services to this extent, all pre-, during, and post
phases of the tourism and travel related decision-making process can be fully sup-
ported through successfully incorporated personalized and community services.
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4 The Design Method and Prototype System

For developing the integrated mobile travel planning and management support sys-
tem, the scopes of system design include architecture design, process design, user
interface design, presentation design, database design, model base design, knowledge
base design, as well as the ontology and case base design, etc. In the following, design
considerations for ontologies, databases, model bases, knowledge bases, and case
bases, as well as an implemented prototype are provided.

4.1 Ontology, Database, Model Base, Knowledge Base, and Case Base Design

For constructing tourism ontology and user ontology, as well as for designing the
system database, model base, knowledge base, and case base, an unified Object-
Oriented (OO) model design approach is adopted to create the integrated conceptual
data model. The OO model is then translated into internal models for implementing
associated databases, model bases, knowledge bases, and case bases that conform
with the ontologies. For instance, an entity-relationship (ER) model is derived and
further transformed into a relational model for physical database implementation.
Figure 3 presents partially the OO data model in which identified objects include
Traveler Profile, Tourism Information, Travel Plan, and Recommendation Process.
The Traveler Profile object composes of Needs and Preferences (N&P), Search
Constraint and Criteria, as well as Current Location and Time objects. The Needs and
Preferences object is further classified into Sightseeing N&P, Restaurant N&P, and
Hotel N&P objects. The Tourism Information object aggregates three sub-class
objects including Sightseeing Spots Information, Restaurant Information, and Hotel
Information objects, as well as packaged travel plan and past case objects. The
Recommendation Process object has several component Match Process objects
including Ontology Match Process, Case-Based Reasoning Process, and Knowledge
and Model Computing Process objects. Each Match Process object contains specific
Process Input, Process Execution, and Process Output objects. For instance, the
Process Execution objects for the Knowledge and Model Computing Process
comprise Model Input, Recommendation Model, Model Output, Rule Input,
Recommendation Rule, and Rule Output objects. The recommended Travel Plan
object consists of Sightseeing Spot Selection, Restaurant Selection, and Hotel
Selection objects as the components.

4.2 The Prototype System

A prototype system that provides the integrated personalized and community services
for mobile travel planning is developed in an environment using system and
application software such as Windows XP, Microsoft IIS Web Server 5.1, .NET
Framework 2.0, and Microsoft SQL Server 2005, as well as ASP.NET 2.0, Web
Services, and Google Map API 2.0. The CHT Windows Mobile 5.0 Smart Phone
Emulator is used as the client-side emulator. The prototype system allows travelers to
access desired personalized and community services for travel planning via PDAs or
smartphones. Sightseeing spots, restaurants, and hotels can be selected, or a packaged
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travel plan (for individual or group) can be generated based on travelers’ needs,
preferences, constraints, conditions, and specified evaluation criteria. Figure 4 shows
example mobile phone screen shots of the prototype system including updating the
traveler profile, needs setting for search travel plans, presenting the recommended
travel plan, and showing a map with the route and sequential visits.

Traveler Profile Tourism Information
Needs/Preferences |~ ’I' = Sightseeing N&P | ightseeing Spots
Search Range/Criteria :— Restaurant N&P -I Restaurant Informa- I

1

Current Location/T; imel -I Hotel N&P I -| Hotel Information I

Recommendation Processes Travel Plan
| P /Model/Rule | | ={Sict ine Selection]
—I Recommendation Models/Rules I """" -I Restaurant Selection I

|

Process/Model/Rule Outputs I -| Hotel Selection I
______ Inheritance Aggregation Reference

Fig. 3. The Object-Oriented conceptual data model
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Fig. 4. Output screenshots of the prototype system

The prototype system has been evaluated by 32 graduate and EMBA students who
have both travel planning and mobile application usage experiences. Based on a 5-
point Likert scale (1 as strongly disagree and 5 as strongly agree), the average scores
of the 4 performance measures including usefulness, ease of use, satisfaction, and
intention for future use are 4.09, 4.14, 3.79, and 3.86 respectively with the overall
average score being above 3.97. These outcomes validate the feasibility and effec-
tiveness of the proposed framework, process, and design methods.
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5 Concluding Remark and Future Works

In this paper, we present an integrated service framework, process model, and design
methods for guiding the development of personalized and community-support mobile
travel planning and management services. A system prototype is also developed and
tested to validate the feasibility and effectiveness of the proposed approach with satis-
faction. Future research works include evaluating efficiency and effectiveness of the
system using real world cases, comparing the performance of ontology matching,
case-based reasoning, with model/knowledge computing mechanisms using various
scenarios, as well as integrating web 2.0 technology into the system.

References

1. Adomavicius, G., Tuzhilin, A.: Personalization Technologies: A Process-Oriented Per-
spective. Communications of the ACM 48(10), 83-90 (2005)

2. Anckar, B., D’Incau, D.: Value Creation in Mobile Commerce: Findings from a Consumer
Survey. J. of Info. Technology Theory and Application 4(1), 43—64 (2002)

3. Buhalis, D., Law, R.: Progress in Information Technology and Tourism Management: 20
Years on and 10 Years after the Internet—The State of eTourism Research. Tourism Man-
agement 29(4), 609-623 (2008)

4. Breunig, M., Baer, W.: Database Support for Mobile Route Planning Systems. Computers,
Environment and Urban Systems 28(6), 595-610 (2004)

5. Cardoso, J.: Developing Dynamic Packaging Systems Using Semantic Web Technologies.
Transactions on Information Science and Applications 3(4), 729-736 (2006)

6. Carlsson, C., Walden, P., Yang, F.: Travel MoCo - A Mobile Community Service for
Tourism. In: Proceedings of the 7th International Conference on Mobile Business, pp. 49—
58 (2008)

7. Castillo, L., et al.: SAMAP: An User-Oriented Adaptive System for Planning Tourist Vis-
its. Expert Systems with Applications 34(2), 1318-1332 (2008)

8. Chen, M., Zhang, D., Zhou, L.: Providing Web Services to Mobile Users: The Architecture
Design of an M-Service Portal. International Journal of Mobile Communications 3(1), 1-
18 (2005)

9. Chiu, D.K.W., Leung, H.F.: Towards Ubiquitous Tourist Service Coordination and Inte-
gration: a Multi-Agent and Semantic Web Approach. In: Proceedings of the 2005 Interna-
tional Conference on Electronic Commerce, pp. 574-581 (2005)

10. Divitini, M., Farshchain, B.A., Samset, H.: UbiCollab: Collaboration Support for Mobile
Users. In: Proceedings of the 2004 ACM Symposium on Applied Computing, pp. 1191—
1195 (2004)

11. Driver, C., Clarke, S.: An Application Framework for Mobile, Context-Aware Trails. Per-
vasive and Mobile Computing 4(5), 719-736 (2008)

12. Guo, X., Lu, J.: Intelligent E-Government Services with Personalized Recommendation
Techniques. International Journal of Intelligent Systems 22, 401-417 (2007)

13. Kakaletris, G., et al.: Designing and Implementing an Open Infrastructure for Location-
Based, Tourism-Related Content Delivery. Wireless Personal Communications 30(2-4),
153-165 (2004)

14. Kansa, E.C., Wilde, E.: Tourism, Peer Production, and Location-Based Service Design. In:
Proceedings of the 2008 IEEE International Conference on Service Computing, pp. 629—
636 (2008)



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Integrating Personalized and Community Services 213

Kenteris, M., Gavalas, D., Economou, D.: An Innovative Electronic Tourist Guide Appli-
cation. Pervasive and Ubiquitous Computing 13(2), 103-118 (2009)

Kirda, E., Fenkam, P., Reif, G., Gall, H.: A Service Architecture for Mobile Teamwork. In:
Proceedings of the 14th International Conference on Software Engineering and Knowledge
Engineering, pp. 513-518 (2002)

Knoblock, C.: Agents for Gathering, Integrating, and Monitoring Information for Travel
Planning. IEEE Intelligent Systems 17(6), 63—64 (2002)

Niaraki, A.B., Kim, K.: Ontology Based Personalized Route Planning System Using a
Multi-Criteria Decision Making Approach. Expert Systems with Applications 36(2p1),
2250-2259 (2009)

Ricci, F., Arslan, B., Mirzadeh, N., Venturini, A.: ITR: A Case-based Travel Advisory
System. In: Craw, S., Preece, A.D. (eds.) ECCBR 2002. LNCS (LNAI), vol. 2416, pp.
613-627. Springer, Heidelberg (2002)

Ricci, F., Nguyen, Q.N.: Acquiring and Revising Preferences in a Critique-Based Mobile
Recommender System. IEEE Intelligent Systems 22(3), 22-29 (2007)

Sadoun, B., Al-Bayari, O.: Location Based Services Using Geographical Information Sys-
tems. Computer Communications 30(16), 3154-3160 (2007)

Scherp, A., Boll, S.: Generic Support for Personalized Mobile Multimedia Tourist Appli-
cations. In: Proceedings of the 2004 ACM International Conference on Multimedia, pp.
178-179 (2004)

Schilke, S.W., Bleimann, U., Furnell, S.M., Phippen, A.D.: Multi-Dimensional-
Personalisation for Location and Interest-Based Recommendation. Internet Research 14(5),
379-385 (2004)

Schubert, P., Hampe, J.F.: Mobile Communities: How Viable are Their Business Models?
An Exemplary Investigation of the Leisure Industry. Electronic Commerce Research 6(1),
103-121 (2006)

Tomai, E., Spanaki, M., Prastacos, P., Kavouras, M.: Ontology Assisted Decision Making
— A Case Study in Trip Planning for Tourism. In: Meersman, R., Tari, Z., Herrero, P. (eds.)
OTM-WS 2005. LNCS, vol. 3762, pp. 1137-1146. Springer, Heidelberg (2005)

Varshney, U.: Business Models for Mobile Commerce Services: Requirements, Design,
and the Future. IT Professional 10(6), 48-55 (2008)

Vila, M., Costa, G., Rovira, X.: The Creation and Use of Scorecards in Tourism Planning:
A Spanish Example. Tourism Management 31(7), 232-239 (2010)

Wang, Y., Yu, Q., Fesenmaier, D.R.: Defining the Virtual Tourist Community: Implica-
tions for Tourism Marketing. Tourism Management 23(4), 407-417 (2002)

Werthner, H., Ricci, F.: E-commerce and Tourism. Communication of the ACM 47(12),
101-105 (2004)

Wu, J.J., Chang, Y.S.: Towards Understanding Members’ Interactivity, Trust, and Flow in
Online Travel Community. Industrial Management and Data Systems 105(7), 937-954
(2005)

Yu, C.C.: Personalized and Community Decision Support in eTourism Intermediaries. In:
Andersen, K.V., Debenham, J., Wagner, R. (eds.) DEXA 2005. LNCS, vol. 3588, pp. 900—
909. Springer, Heidelberg (2005)

Yu, C.C., Chang, H.P.: Personalized Location-based Recommendation Services for Tour
Planning in Mobile Tourism Applications. In: Di Noia, T., Buccafurri, F. (eds.) E-
Commerce and Web Technologies. LNCS, vol. 5692, pp. 38-49. Springer, Heidelberg
(2009)



	Integrating Personalized and Community Services for Mobile Travel Planning and Management
	Introduction
	Literature Review
	Personalized Services in Mobile and Tourism Application Domains
	Community Services in Mobile and Tourism Application Domains

	The Integrated Service Framework and Process Model
	The Integrated Service Framework
	The Integrated Process Model

	The Design Method and Prototype System
	Ontology, Database, Model Base, Knowledge Base, and Case Base Design
	The Prototype System

	Concluding Remark and Future Works
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




