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Abstract

Smartphones are now equipped with various location sensing capabilities that allow the phone to
accurately detect a user’'s physical location. Combined with other context data, this has provided a
great deal of potential for developing context-aware mobile applications, which will greatly improve and
change how users interact with mobile devices. An activity that can be greatly enhanced with the
addition of context awareness is mobile tourism. Context-aware applications currently exist for a
number of major cities worldwide. However, a common characteristic of these applications is the
provision of too much irrelevant information. This is due to an over-reliance on location as a context
and the lack of adequate information content filtering. A deluge of irrelevant or only partially relevant
information can cause information overload for tourists using the application. Other context data can
assist these applications in reducing information overload, but traditional implementations have tended
to lack an adequate degree of personalisation. This research focuses on implementing context by
building a level of intelligence into tourist based context-aware applications. This facilitates
personalisation and provides focused and timely updates related to the tourist’'s current environment.
This will be achieved through the application implicitly learning over time and dynamically updating
personalisation settings. The application will present points of potential interest to the tourist based on
their current personalisation settings. This should significantly improve the tourist experience when
interacting with a context-aware mobile device. When the user initially launches the application there
will be no historic data available for personalisation and so this paper explores the possibility of using
social network data to build an initial information based stereotype for personalisation purposes.
Another benefit of this approach is integrating the social aspect of tourism between willing participants.
This facilitates real-time interaction between tourists as they traverse their current environment. This
will in turn lead to valuable synergistic information flows between tourists as they explore their
surroundings and hence lead to a better, more informed and rewarding tourist experience. These
information flows can also be valuable for the tourist information service when analysing qualitative
data regarding tourists visiting their city. Therefore, it is also imperative that mobile technology and

social media are embraced by the tourism industry.
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1. Introduction
It is widely accepted that tourism can be a major factor in the revitalisation of a regional economy and

in times of economic hardship local government will often consider improvements to the tourism
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infrastructure (Iso et al., 2008). In order for tourism development to be sustainable it is essential to
invest in Geographic Information Systems (Qiao et al., 2009). The majority of tourists visiting a city will
either join a guided tour or use a map to explore alone (Ten Hagen, Modsching and Kramer, 2005).
The problem with this is that both of these categories of tourists are almost certainly not getting an
experience to match their interests as they are forced to join a group experience or use a map that is
provided for all tourists (Kofler et al., 2011).Tourism is an industry that is information intensive. This is
an additional problem as the magnitude of information that is accessible can sometimes lead to
‘information overload’ (Barta et al., 2009). Today’s tourists expect to get access to tourist information at
any time, from any place in their preferred medium (Schwinger et al., 2008).

A solution to these problems would be filtering information based on the user's personal
preferences. This will reduce the ‘information overload’ problem and also provide a more personal
solution so the tourist will receive more relevant information. The personalisation data will be
dynamically generated and become more focused with application usage; therefore any informed
assumptions will be refined over time. These assumptions will be used to rank and filter
recommendations regarding locations of interest to visit. The ability for the user to view and edit the
assumptions made by the application must also be included to ensure the user remains in control of
the application (Schmidt-Belz et al., 2002). However, if the user is using the application for the first time
there will be no usage history. In this case an informed stereotype will need to be generated based on
the users’ demographic. This could be completed by asking the user to complete an on-screen
guestionnaire to define such demographic information. However this is not viable as it is time
consuming for the user to complete, especially if there are multiple pages of questions on a maobile
device. A better option may be the automatic retrieval of this information from relevant social networks.
For most people this would likely be the preferred option.

The data that the application is currently using for splitting users into demographic groups are;
age, gender, relationship status and number of children. This is sufficient information to satisfy Wells
and Gubar’s study on ‘Family Phases’ within tourism (Bristor, 1985). However, this does not take into
account demographic changes with the upsurge in levels of divorce, increase in the number of single
parents and the growth in couples not having any children (Lawson, 1991). Therefore more phases are
required to provide intelligent personalisation for the majority of the population. If these phases are not
added then there is the danger that a larger proportion of the population will be listed as uncategorised
and there will be no aspect of personalisation provided by the application for them.

Tourists are increasingly using social networks as a tool for information gathering. It is used for
research before visiting an attraction and for sharing experiences during and after visiting the attraction
(Haiyan, 2010). It is not used to the same degree as search engines, but with the integration of
websites such as ‘Trip Advisor’ with social networks, use is growing. As a result, social media is a new
channel that is being explored by tourist information services and used as another way to provide
information to possible tourists (Xiang, Wober and Fesenmaier, 2008). However, there is little currently
available that provides a real time information solution for the tourist when visiting a destination,
possibly for the first time. The integration of social media with mobile devices can provide an

opportunity to allow for peer review of points of interest and the ability for tourists to network with each



other in real time. This could provide the tourist with potentially multiple reviews (by other tourists in the
vicinity), before visiting a point of interest or deciding if it was worth visiting. They could also
communicate with other tourists in the area allowing them an opportunity to share services such as

taxi’s or provide strength in numbers for tourists travelling on their own.

2. Social Media

Due to the current rapid upsurge in the usage of social networks it is possible to find out a lot of
information about a tourist using social media. When a user provides permission to an application it
allows for the ability to find out information such as age, gender, relationship status, number of
children and an abundance of other information. This information can be used to provide a greater
context to the application and allow the application to adapt its behaviour to match the preferences of
the user (Gallacher et al.,, 2011). The information can be integrated in order to generate
personalisation factors that are important for tourism; for example a tourist’s stage on the family cycle.
The way that a tourist explores each destination is highly dependent on their stage on this cycle as
this will have a major impact on the recommendations of the application (Moutinho, 2011).

Social media are emerging sources of online information that are created, initiated, circulated,
and used by consumers with the intent of informing each other about products, brands, services and
issues. In contrast to content provided by marketers and suppliers, social media are produced by
consumers to be shared among themselves (Walden, Carlsson and Papageorgiou, 2011). This
highlights the benefits of using social media in a tourism context; that is, the ability for tourists to
generate and share information with others. This provides a potentially more reliable solution for
tourists when researching travel, as they know it is more likely to be an unbiased review created by a
person with no vested interest. The potential for using this type of information in real time is
significant. For example if a museum is closed due to unforeseen circumstances a tourist could post
this to a social media website and other tourists would then be able to take corrective action. In
collectivist societies this will add to the current body of knowledge about a point of interest and be
verified by other users that had a similar experience (Haiyan, 2010).

3. Context Awareness

Context is any information that can be used to characterise the situation of an entity. An entity is a
persona, place, or object that is considered relevant to the interaction between a user and an
application, including the user and the application themselves (Dey and Abowd, 2000). In order to
provide an intelligent solution it is important that where possible, any available context data be used
in the personalisation process. This will increase the validity of the information or services the
application is offering the user (Abbaspour and Samadzadegan, 2008). Knowledge of location is
important as the user will want information about the point of interest they are currently visiting
(Teevan et al., 2011). However, there are other types of context that may be used in order to ensure
the best possible recommendations. Time can be used to ensure that an attraction such as a
museum or gallery is open before suggesting this to the user. This will ensure the tourist is not

disappointed by trying to visit a closed attraction. Weather data and other potential sensor capabilities



can also help in the suggestion process. For example if it was raining outside, then indoor points of
interest could be prioritised. The outdoor points of interest will be displayed so that the user remains
in control, but they would be listed as a lower priority. The tourist will be a major contributor to the
context of an application; the use of personalisation in the process of finding relevant points of
interest will provide more relevant results (Buriano, 2006). It is important for the user to be able to
change the information held by the application so the assumptions made are more relevant, this is
why the points of interest should be sorted and not filtered out of the list (Schmidt-Belz et al., 2002).

4. User Profiling

Profiling can enhance the intelligence of a context-aware tourist application as once an application
has been running for some time, it will implicitly learn and rely less on initial assumptions. However, it
is important to get these initial assumptions correct, or the user may not continue to use the
application due to the possibility of having a bad experience with the application. The first assumption
that can be made is to use social network information to make an informed decision on which family

cycle stage best suits the user (Wells and Gubar, 1966; Hong et al., 2005) as shown in table 1.

Variable Measurement

Life Cycle Stages:
Married without children Age <55, married and no children
Full nest | Age <40, married and children present
Full nest Il Age >40, married and children present
Empty nest Age >55, married and no children
Single parents All ages, unmarried and children present
Single Age <55, unmarried and no children
Solitary Age >55, unmarried and children absent
Others All others

Table 1: Family Life Cycle Stages & Measurement (Hong et al., 2005)

‘Family cycle’ is not the only derivation that can influence travel behaviour; another factor is the
purpose for the travel. If a tourist is travelling for Business or Educational reasons the type of activity
they will take part in will be different from those travelling for Holiday or Visiting friends/family (Collins
and Tisdell, 2002). It would in this case be difficult to make an assumption on the purpose of travel. It
is a possibility that a user will be asked what the purpose for their travel will be the first time the
application loads in a new destination. It would also be important for the user to change this option as

the user may stay in a destination after a business trip and take a follow on vacation.

5. VISIT: A Contextual Tourism Application

The application developed as part of this study is known as VISIT (Virtual Intelligent System for
Informing Tourists). It is a mobile application that uses various types of context such as location, time,
weather and most importantly the current user (see Figure 1 & 2). Mobile location sensing
technologies provide an accurate location down to a few metres. This location data is used to retrieve
information about the current city and all points of interest in this city. Time will be used to ensure the

points of interest are currently available before suggesting them to the user. The weather data will be



used to prioritise indoor points of interest when weather conditions are unfavourable. Social data is
used in two ways; the first is to generate a family cycle stage using information such as age, gender,
number of children and relationship status. Table 1 closely matches the ‘family cycle’ stages used
within this application. The only change that was made refers to the ‘Married’ variable. A decision was
made to also include engaged couples, civil partnerships and partners within this variable. Single will
include divorced, separated and people that were never married (Drakopoulos, 2010). The second
reason is to provide a social aspect to the user allowing them to add content to social media. This
content can be shared with other willing application users in real time.

Input Processing
Location Data Location Social Data
- Reverse Geocode (Find Request permission
Social Data approximate address/city) e
/ Pull data (age, gender,
Get Directions (Receive number of children, | ™ The Harbour Museum
\ route model and instructions) | | felationship status) ;
1 Derry Walls
Weather Data Save Location Generate & save family ; ‘
' | cycle phase The Tower Museum
Intelligent Reasoning | ¢ <o .
Process all data ¥ h.duseun? of Free Derry
Output collected and ! The -
. generate list of POls ! The Guildhall
Current Time Weather Data Zan 2
List of ¥ Peace Bridge
1St 0 Get current time Find ci : ;
Attractions ind city name 3
from the phone from Location Free Derry Corner
) (o
L ) °) (&
Text/Image / Ensuret_hetlme 15 !oc_altlme Request weather data for CJ s O
<«—— | Audio/Video fqr.the city the tourist is city using web service = :
visiting. -
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. Ma[_J / Save Time
Directions
Figure 1: System Model Figure 2: Prototype Design

6. Conclusion & Future Work

Tourist information systems are largely based on location, this is an important context in deciding
where a tourist will visit, but it is not the only factor. The main aim of this study is to create a Virtual
Intelligent System for Informing Tourists (VISIT). This system aims to provide an intelligent and as far
as possible, implicit means of discovering the user’s preferences and dynamically updating these
preferences over time. It will utilise social media to build an initial profile to ensure personalisation
aspects are correct from the initial start of the application. The application will allow tourists to share
information with each other using social media and to read content created by other tourists in a real-
time dynamic manner. Social media is becoming more important as a search tool for tourists and this
project takes cognisance of this trend. Tourism can benefit greatly from embracing social media and
mobile technology, as it provides a medium to communicate with tourists in real time. It also provides
a forum for tourists to communicate with each other and an opportunity to deliver informative
feedback during their stay. There is a lot of potential in rural tourism for this type of application as it
does not require any further infrastructure. In this study a review of context-aware tourist applications
has previously been conducted to ensure the uniqueness of the proposed application. Future work

includes ensuring that all usable contexts are exploited in order to optimise a tourist’s experience.
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