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ABSTRACT 

One of the field that in fast growing is the tourism industry. Developing mobile 

tourism application requires a thorough study on requirements. This research discussed 

the conception, inception and implementation of the framework for mobile augmented 

reality tourism application. Thus, the objective of this study to analyse and construct 

requirement needed for a mobile augmented reality tourism application framework and 

to apply the framework in product development. The framework consists of 

requirements pyramid model and components of the user, technical and system design 

requirements which are dependent on each other. The framework adopts user-centered 

design approach by refining user input in user requirements all the way to product 

development. The questionnaire is distributed to 105 respondent to find out whether 

the software requirement component proposed are according to their needs and 

expectation. Descriptive and factor analysis were used to analyse the data. Based on 

the result, the component proposed have a high-reliability index, indicating that the 

components are acceptable. The findings provide a foundation into constructing 

mobile augmented reality tourism application framework and facilitate the software 

development. This research hopes to contribute to the field of software requirements 

and able to give guidance to other researchers who are interested in the field of mobile 

augmented reality tourism application. 
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ABSTRAK 

Salah satu bidang yang berkembang pesat adalah industri pelancongan. 

Membangunkan aplikasi pelancongan mudah alih memerlukan satu kajian menyeluruh 

mengenai keperluan perisian. Kajian ini membincangkan konsep, permulaan dan 

pelaksanaan rangka kerja untuk aplikasi pelancongan mudah alih menggunakan realiti 

berperantara. Oleh itu, objektif kajian ini untuk menganalisis dan membina keperluan 

perisian yang diperlukan untuk rangka kerja aplikasi pelancongan mudah alih 

menggunakan realiti berperantara dan membangunkan produk perisian menggunakan  

rangka kerja tersebut. Rangka kerja ini terdiri daripada keperluan perisian model 

piramid dan komponen penting dalam keperluan pengguna, teknikal dan sistem yang 

bergantung antara satu sama lain. Rangka kerja ini menggunakan reka bentuk 

berpusatkan pengguna dengan mengambil kira input dari pengguna sehingga 

terhasilnya produk perisian. Soal selidik diedarkan kepada 105 responden untuk 

mengetahui sama ada keperluan komponen perisian yang dicadangkan mengikuti 

keperluan dan jangkaan pengguna. Analisis deskriptif dan analisis faktor telah 

digunakan untuk menganalisis data terkumpul. Berdasarkan kepada keputusan, 

komponen yang dicadangkan mempunyai indeks kebolehpercayaan yang tinggi, 

menunjukkan bahawa komponen yang dicadangkan boleh diterima pakai. Penemuan 

dari hasil kajian ini akan menyediakan asas untuk rangka kerja aplikasi  pelancongan 

mudah alih realiti berperantara dan membantu dalam membangunkan produk perisian. 

Kajian ini berharap dapat menyumbang kepada bidang keperluan perisian dan dapat 

memberi panduan kepada penyelidik lain yang berminat dalam bidang aplikasi 

pelancongan mudah alih realiti berperantara. 
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CHAPTER 1 

INTRODUCTION 

1.1. Research Overview 

Trends in tourism right now keep on increasing with tourist flood countries 

such as Malaysia in 2015 reaching to 25.7 million tourist and total spending reaching 

out to roughly 69 billion receipts with average spending is at RM 2,687 per person 

(Tourism Malaysia 2015). This statistics shows that there are a market in tourism that 

keeps on growing and if technology support tourism process, it will make tourism more 

efficient and tourist able to enrich their travel experiences. 

Tourist like to be informed about certain interesting places or things to do 

especially in one-time events that they might miss out on (Brown 2007). This also 

allows local people to helps tourist by making suggestion and recommendation for 

them to include in their activities. This sharing activity enabled by technology, enrich 

tourist experience when travelling (Hanrahan & Krahenbuhl 2012).  

There are many technologies that support tourism process. Such technology is 

the use of Internet and web to communicate and recommend a point of interest (POI) 

shared from one tourist to another. The evolution of web technologies allows two-way 

communication between service provider and user (Aghaei et al. 2012). User able to 

provide some form of feedback and service provider to offer conveniences service to 
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its user. Resultant content able to benefit both parties. This technology not only 

benefited the web but also have been seen benefited the mobile space as well.  

With the advancement in technology such as mobile device, it’s a matter of 

time before smartphone become one of the enablers of tourism activities. The nature 

of smartphone allow it to be mobile, this makes it suitable for tourism activities as 

tourist travel from place to place (Hanrahan & Krahenbuhl 2012). Added that with the 

ability of a smartphone to install a mobile application that able to provide benefit to its 

user, makes it a convenient way to be used in tourism activities.  

A third-party application utilising location-based service, connection to the 

internet and crowd-sourcing information from the masses unlocks a wide range of 

possibility that future application can offer. The application installed in user 

smartphone able to support tourism activities easily such as a recommender system, 

mobile travel guide, information portal, navigation, waypoint, virtual map, and digital 

guidebook (Yovcheva et al. 2012). Moreover, such application can be combined with 

virtualization to provide an attractive factor in mobile application especially in today 

world where virtualization is getting attention.  

Augmented reality (AR) technology is one of the forms of virtualization 

technique where the information is added to the field of view of the user. Usually to 

extend or enrich their experience exploring the world. Information can be arranged in 

a way that is attractive and comprehensive to the user, using a graphic to show relevant 

information in a compact space. AR application can be conveniently installed on a 

user’s smartphone and can be combined with tourism application to provide features 

(Han et al. 2013). 

In order for mobile tourism application to appeal to the masses, software 

requirements are needed to capture the needs and expectation of the user. User 

requirement can be collected and then transform to the technical requirement to lay the 

foundation for the system design process that is needed to develop the application. 
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Software requirement is important to create a product that is dedicated to cater to user 

needs on all stages of the design process and development lifecycle (Wiegers & Beatty 

2013).  

Software requirements research in mobile AR application context is not 

properly highlighted as compared to another computing field such as web and desktop 

application. Hence, this research comprehensively studied the literature on software 

requirements, analyse requirement needed to construct mobile AR tourism application 

framework, and develop mobile AR tourism application based on the proposed 

development framework.  

1.2. Background of the Problem 

The traditional way of tourist travelling is by using pamphlet of city map or 

travel guidebooks to navigate through the city. This type of method is favourable with 

an elderly person and research found out they have a good experience when using it in 

their travelling activities (Hanrahan & Krahenbuhl 2012). The explanation for this 

gave by Brown (2007), guidebooks are designed in a structure and standardised 

manner, filled with information about attraction, accommodation, and point of interest 

including contact details and opening hours. Tourist like to be informed and get a 

recommendation so that they can plan their travelling activities ahead of time 

especially to unfamiliar places. This is due to the fact that tourist hates surprises and 

uncertainty on the place they about to visit (Brown 2007). Guidebook gives a glimpse 

of what to expect on the recommended places, so this pique the interest of tourist to 

follow suits the recommended activities given by the guidebook. Having a guidebook 

becomes a more practical approach as it calms and gives a sense of safety to tourist 

during travelling.   

The only problem with these type of guidebooks is that the book is rarely 

updated with its contents. For example, some of the best shop or tourist destination 
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have been close or move to other places. It will take a long time for the guidebook to 

update its contents. Even by one-year update cycle, it is nearly not enough to keep 

content updated. By the time the contents are updated more changes are required after 

that and it quickly becomes obsolete once again. Brown (2007) added that additional 

information and description on interesting places are needed in a guidebook as 

currently it is insufficient and can lead to confusion.  

Using web technology seem to handle all of the problems with the conventional 

way of travelling by using a guidebook. Content can be added or remove 

instantaneously without a hassle. The user can get an update on the latest news and 

information regarding their travel places. Added that to the evolution of web 

technology enable user and service provider to share responsibility in providing 

content. The user can push or pull data to the web and allow other user benefit from 

their shared information. The problem is that user needs to request the data beforehand 

to be able to get the information needed. Unlike mobile application where the 

information can be delivered to user’s device directly without the need to request to 

the server. In addition to that, the nature of web technology is often access by using 

desktop or laptop which are not fully mobile. This creates inconveniences to the user 

especially in tourist activities where they need to bring their information anywhere.  

An application that is installed in the smartphone has more benefit than using 

a plain web browser. The advantage of using an application as compared to the browser 

is that application can push message directly to the user personal smartphone devices. 

This type of notification called “push message” notification allow the server to push 

timely information directly to the user, rather than the user request such information 

called “pull message” (Burgstahler et al., 2014; Warren et al., 2014). The user wants 

their information to serve directly in front of them rather than them trying to search for 

the said information. The effectiveness of push technology can be increased by using 

personalised and geared toward the needs and interest of each individual user. This can 

be done by using contextual information such as user’s location, time, and activities to 

predict and sent timely information directly to them so that tourist will not miss on 

interesting events or places. As a result, a more memorable tourist experience can be 



5 

 

achieved using user’s personalization by the means of a mobile application (Warren et 

al. 2014).  

Fast-paced and abundance of the smartphone device makes AR become a 

viable option to be implemented to the smartphone device. This is due to the fact that 

device nowadays is getting more powerful, cheaper and more functionality (Malik 

2012). Malik also claims that smartphone will have an impact on our daily lives as it's 

quickly become the norm when almost two billion people will have a smartphone in 

their possession by 2016. This gives huge potential to develop an AR application to be 

used on a small pocket device such as a smartphone.  

This study will focus to develop a mobile AR tourism application that can solve 

the various problems discussed earlier. A problem such as outdated contents can be 

solved by the using software and internet connection to push a timely update to the 

users. Website owner or content creator can update regular contents instantaneously to 

the web by using the internet and user can receive them without missing any new 

information. The location-based and context-aware application can be utilised to send 

timely notification or recommendation on various interesting things or events to the 

user. In addition to that, user profiling can give insight on what are the needs, 

expectation and interest of the user so that the recommendation reflect the interest of 

the user. Developing such application require a proper software requirements analysis. 

Software requirements are needed so that the application can achieve it intended 

purpose and objective.  

This study will also propose software requirement that is suitable to be 

implemented in an AR mobile tourism application context. Software requirement is 

created as a way to describe purpose and intents of solving the problems (Wiegers & 

Beatty 2013). Requirements also contain condition or criteria that need to be met in 

order to satisfy the specification of the end product produced. This is done so software 

development phase that comes later can access some form of control and monitor the 

progress of the product to be in line with the proposed software requirements. Thus, 

translating the product to match the planned objective of what it is intended to be.   
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1.3. Problem Statement 

The main question in this research is “How to construct a framework that 

will help in the development of mobile AR tourism application?” Besides 

developing the mobile application as the centre point of this research, the following 

question also needs to be solved: 

1. What are the requirements needed to develop a mobile AR tourism application? 

2. How to construct a framework for mobile AR tourism application? 

3. How to develop mobile AR tourism application based on the proposed 

framework? 

Based on the above statement, this research will use AR technology as its 

backbone and apply it in mobile tourism application. A study to find the requirements 

necessary for the development of mobile AR tourism application is needed so that the 

requirement to develop the prototype can be proposed to other interested researchers. 

Thus, the objectives of this research are defined in the next section. 

1.4. Research Objectives 

The main objectives of this research are to embed AR technology into tourism 

by the means of an application installed in mobile devices such as a smartphone. In 

order to actualize the research objectives, there is another subcomponent that is needed 

to be achieved which are: 

1. To analyse the requirements needed for mobile AR tourism application. 

2. To construct a framework for mobile AR tourism application. 

3. To develop the prototype of mobile AR tourism application based on the 

proposed framework.  
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1.5. Scope of the Study 

The research aim is on integrating augmented reality with a mobile application 

in tourism domain. The application will be installed on top of smartphone devices that 

is expected be able to execute the application task. The detailed scope of this research 

are as follows: 

1. Explore the software requirements necessary to be developed in mobile AR 

tourism application based on existing literature. 

2. Choose the suitable requirements to be proposed for the development of mobile 

AR tourism application framework.  

3. Based on the proposed framework, a prototype will be developed in mobile AR 

tourism application.  

1.6. Significance of the Study 

The innovation in technology opens up a new area waiting to be discovered. 

AR is one of the technologies that is still in its infant but has a good prospect in the 

near future. It is only normal that when a new technology arises, people will try and 

experiment new things with it, AR is no exception. Currently, there are a lot of people 

experimenting with the technology in the different area, such area is in a tourism 

sector. Thus, this research tries to contribute to tourism context by developing mobile 

AR tourism application. The application can provide user on interactive graphic and 

information without blocking them of their surroundings.  

Showing the capabilities of new technology by building on top of an everyday 

device ease the penetration rate of the application to reach more user. It can also 

promote more and more developer to take the leap to experiment and build more 

interesting and functional application using AR, not necessarily in the same tourism 

sector.  
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This application can take advantage of the ever increasing demand of tourism. 

With more and more tourist flooded the country, it is better to offer such application 

that they can use to gain information and knowledge of the place they are visiting. 

Tourist or traveller that are expected to be the main user of this application can use it 

to their advantage especially in enriching their travel experience either by presenting 

interesting and relevant information to them or ease their tourist activities. The mobile 

application can be used as a mobile travelling companion for tourist.  

This study constructs mobile AR tourism application framework based on 

existing literature. The framework is intended to be a guide for other researchers or 

developer to use it in developing mobile AR tourism application. They can also adopt 

the framework in their own context or field. The contribution of this study hopes to 

shed some light in software requirement such as user, functional or non-functional and 

gained the interest of other researchers in this field as well.  

1.7. Organization of Thesis 

This chapter discusses the overview of this study which divided into a different 

section. The introduction section explained the general concept of tourism demand, 

the evolution of the web and mobile space, and tourist point of view, analysing 

software requirements, construct mobile AR tourism application framework. Then, 

discussion the nature of the problem that resulted in the development of the mobile 

application based on the proposed framework.  

There are three main objectives of this research that are needed to be achieved 

which are to analyse the requirements needed for mobile AR tourism application. Next, 

to select the best requirements to construct a framework for mobile AR tourism 

application. Lastly, to develop the prototype of mobile AR tourism application based 

on the proposed framework. This chapter ends with the explanation on significant of 

the study and how it can contribute to society.   
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