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Abstract: 

This is an exploratory study about the applications of augmented reality in cultural tourism. The application was 3D 

Video Mapping Show on Ancient Alexandria as a pilot project. Seeking to verify the study objectives, differentiated 

between virtual and augmented reality, also reviewed a number of examples, which demonstrate the diversity of 

applications of this new technology in cultural tourism. The study also used participant observation and focus group on 

investigating the effectiveness of the show in enhancing the cultural tourism in the city. The results indicated that 

current application of augmented reality lack the ability to attract visitors to the destination or cultural attraction and It 

needs to be reconsidered.The conclusion and recommendations were presented giving experts the opportunity to the 

development of augmented reality technology in a larger scale in the particular circumstances of the case. 

Keywords: Augmented Reality (AR), Virtual Reality (VR), Information and Communication Technology (ICT), 

Visitor experience, International Augmented Med Project (I AM). 
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Introduction: 

Information and communication technology (ICT) has become the most important tool for information access and 

distribution. Augmented Reality (AR) is a new technology, which integrates physical world with a virtual computer 

generated data. The potential of AR has not yet fully exploited but it is expected to grow rapidly in the future. The 

Bibliotheca Alexandrina organized on 21-22 May 2014 a 2-day video mapping show (3D projection combined with 

sound and lighting effects) on Ancient Alexandria. Participant observation and Focus group used to investigate the 

effectiveness of the augmented reality application in enhancing the cultural tourism in the city of Alexandria. The 

objectives of the study are as follows: 

1- Presenting an innovative concept for promoting cultural inheritance. 

2- Developing determinants of success of augmented reality applications in cultural tourism in the circumstances 

of the case. The study is trying to answer the following questions: 

- What is the difference between virtual reality and augmented reality? 

- What are the challenges, which face the success of augmented reality applications in enhancing the visitor experience 

in cultural tourism?  

This study provides a broad foundation for understanding how augmented reality shape experience in cultural tourism 

through presenting cultural heritage in a way that appeals to the interests of visitors worldwide.  

 

Literature Review 

Cultural tourism and Information and communication technology 

There is an interrelationship between the two concepts of Culture and tourism. Cultural tourism has the 

opportunity of expanding the tourist market. It may be defined as "the movement of individuals towards Cultural-type 

attractions".
1
 Richards, stated that cultural tourism includes both “heritage tourism” that consists of historical artifacts, 

and “art tourism” which represents the contemporary cultural production.
2 

Information and Communication 

Technologies (ICTs) are one of the outstanding Important information tools in the recent years which have an impact on 

the way of learning  and enable tourists and visitors to familiarize themselves with the cultures of tourist destinations.
 3

 

(ICTs) are also influential in presenting of an area in a new model looking for enhancing local cultural assets, 

emphasizing the unique character of the place and creating new opportunities; so that good presentation of cultural sites 

and attractions can help in achieving financial and educational goals.
 4

Augmented Reality (AR) is a new technology, if 

it is used correctly, it can change the way visitors see and experience the destination. It is a great way of sharing 

knowledge and data in a fresh new, interactive and exciting way.
 5

  

Augmented Reality (AR) and virtual reality (VR)  

   Until recently, Virtual Reality (VR) was a familiar widespread technology that enables users to obtain the information 

in an interactive environment.
 6

 Virtual Reality (VR)  is on of  prominent technologies, 
7
 aiming at reshaping the 

interface between people and information and communication technology by providing a creative expression for 

information.
8
 It refers to the  total immersion of the user in a computer - generated contents.

 9
 The term is for computer 



generated 3D environments, allowing the user to enter and interact an alternate reality.
10

Some consider (VR) to be 

anything that alters a person’s current point of view, transferring them to an alternate reality for a short time. This 

alternate reality is sometimes referred to as virtual environment (VE), "where the user is completely immersed to the 

point that any way they look or turn, they are still immersed".
11

 According to USC, it is also defined as "a computer-

generated, interactive, three- dimensional environment in which a person is immersed
".12

However, for augmented reality 

blur the line between what is real and what's computer-generated.
13 

 

    According to Kounavis,C.D, Kazimati,A.E. and Zamani,E.D (2012) Augmented Reality (AR) is " a visualization 

technique that superimposes computer- generated data, such as texts, videos, graphics, GPS data and other multimedia 

formats, on top of the real‐world view, as captured from the camera of a computer, a mobile phone or other devices"). 
 

14
Augmented reality has three strategies as follows: 

- For the user: in order to obtain certain information about any physical object such as a historical building or a famous 

street, the user carries a device such as smartphone. 

- For the physical object: the computer- generated data is combined with the physical object and changes the user 

perception of the reality.  

- For the surrounded environment: there is an interactive relationship between the device and the surrounded 

environment of the user in order to display the information on the physical object.
 15 

 

Table1. Augmented reality (AR) vs. virtual reality (VR) 

Virtual reality (VR) Augmented reality (AR) 

- Everything is still not real. The user cannot 

sense the real world around him/her. It is used 

in applications of augmented reality and 

simulates a real environment. 

- It supplements the real world with virtual 

objects that appear to coexist in the same space 

as a real world links real and virtual worlds. 

- Immersive and interactive (view-hear and touch 

the created world). 

- Enhances the real world instead of replacing it. 

(Offers natural meaning for people to navigate 

in the real world). 

- For the user, virtual reality is the only 

computer-generated sensory data such as 

sounds or images in a video. 

- For the user, Augmented Reality enhances the 

user perception of the real world with a 

computer - generated sensory data in the real 

time. 

 Source: Adapted from USC And Department for Business, Enterprise, Technology and Science, (2013). 

 

Applications of Augmented Reality (AR) in cultural tourism  

  ICT has played an important role in the development of tourism, especially for cultural tourism.
16

Augmented Reality 

provides visitors with information of the cultural heritage site in order to enrich their experience.
 17

According to 

Saldana, M. (2013), AR applications for cultural tourism could be classified as follows: 

- Fixed augmented experience
18 

this application is implemented by a 3D or 4D visualization system and other 

computer data like sounds or graphics.
19

 it is called video mapping show that brings building alive such as Darmstadt 

Unter Strom Panorama Projection in Germany.
20

 This fixed experience also is related to binoculars, 
21

 for example, 

Canterbury Museum, New zealand
22 

 

-  Mobile augmented experience or Droid AR by smartphones, such as the iPhone 3GS and the devices supporting 

the Android operating system by pointing the camera at the building or attraction reading its name, date of construction, 

the vicinity of other locations to the site and other information. AR applications allow users to explore the world by 

adding new layers to their reality, thus resulting in a new interactive and highly dynamic experience 
23

. (AR) allows re-

living historic life and events, an ArcheoGuide AR system was designed for augmented virtual reconstruction of the 

ancient temple of Olympia, Greece, that was the first case Augmented Reality has been applied in a cultural heritage 

site. In addition, by using Layer, virtually any visitor directs their smartphones towards the monuments or the historical 

buildings in order to access valuable information in an interactive way, for example, the 3D model of Berlin Wall.
24 

This technology provides an alternative approach to discover cities, 
25

and a tool for sustainable tourism through 

displaying reality as it was in the past while promoting the cultural heritage, which is a means of preservation of history 

and cultural traditions. These applications have the potential of replacing the common tourist guide and  They also 

enhance visitors’ experiences and make them exceptional;
26

 using sounds, lights, and graphic techniques in order to 

provide additional information and create a new perception of the reality and learning more about the cultural heritage 

sites.
 
Finally, augmented reality is a fantastic tool for tourism planners, in Netherland, there was a free Urban 



Augmented Reality (UAR) application as a database designed by Netherland architecture institute, for eight cities 

enabling tourists to add comments, which help planners in decision making for architecture. 
27

 

Case study: Bibliotheca Alexandrina pilot project: 

 The Bibliotheca Alexandrina is not only a library containing millions of books, It is also a cultural complex, which 

includes ten academic research centers, four museums, internet archives, permanent exhibitions, a planetarium and a 

conference center. So that, it is a remarkable tourist destination. 

Bibliotheca Alexandrina is one of fourteen partners of seven countries in The International Augmented Med Project (I 

AM) that was for promoting cultural heritage. The current augmented reality application was a video mapping show and 

it was organized by Bibliotheca Alexandrina for two days 21- 22 May 2014 and was projected on the wall of the 

conference center building. the objective of the projection was enriching the visitor's experience in a new appealing 

way.The projection contains the main attraction sites and historical figures of the city related to the classical period such 

as the planning of the city and the founder Alexander the Great, establishment and the fire of the Original library and its 

scientists, The Amphitheatre, and the Underwater Archeology. The projection contained lightings and sounds in a new 

interactive event using augmented reality technology.  It was a pilot project for only one heritage site partner in each 

participating country in the (I AM) project.
 28

 the show was designed in co-operation between  information technology 

and heritage tourism experts.    

For the funding of the program, the partners contribution was only 10% of €3.060.650 and 90% of the fund 

was under ENPI CBC Med Program

 2007-2013 as € 2.754.583. The program was determined to last to 2015 in order to 

have a role in the sustainable cultural development in the region of The Mediterranean Sea; 
29

That is by organizing 3D 

Video Mapping Show called "Legendary Cleopatra" on the Façade of the Qaitbey Fort on September 2015. 

Methodology and data analysis 

The research procedures comprised a review of the relevant literature. Participant observation was used. it is preferably 

used in descriptive studies related to the elements of the culture of the communities where to contribute to more 

accurate analysis of the phenomenon because it includes involvement of the researcher in the research community 

directly and closely, before the 2 days of the show in May 21-22 2014 , there was a preparing meeting in April 15 was 

attended by the specialists . Focus group was also used in collecting data because it could be well suited to uncovered 

information; So it is suitable for the current augmented reality (AR) pilot project. In focus group, one or more groups of 

people are asked about their perceptions, opinions, beliefs, and attitudes towards a new idea with a qualitative analysis 

and no statistical data. According to MCLafferty (2004) and Stewart and Shamdasani (1990), The number of selected 

focus groups is determined according to the homogeneity of the research population, so that, in some cases,  only one 

focus group might be enough. Smaller groups were more manageable; it was difficult to ensure equal contribution to the 

discussion in such a large group. For this reason, four to six participants might lessen difficulties in facilitation
30 

For the 

current study, there are two selected focus groups each one is comprised of the five homogenous persons
 
with a  

common background, interest, and they were chosen among individuals who were able to attend the show.  

-The first group is comprised of graduates of archeology department (archeology inspectors and Museums curators), 

and the coordinator of the show with the (I AM) project. 

-The second group comprised graduates of the faculty of Tourism and Hotels (staff members of Tourism Guidance 

departments, tour guides and the Director of hotel reservation at a luxurious hotel). The two groups were selected in this 

manner; in accordance with the goal of the projection that displayed the history of Alexandria for citizens, and aimed at 

attracting tourists to the city. 

Results and discussion 

It was only one session for each group, which took about 70 minutes. Howard et al. (1989) stated that carrying out one 

focus group interview might be for difficulty in arranging mutually convenient times 
31

Questions should not be more 

than ten.
32

 Here, there were open-ended five major and one summarized question.
 
Questions were about some suggested 

determinants proposed to evaluate the show, these determinants were derived from literature, the researcher observation 

of the show, and the comments heard from attendants of the show and the preparing meeting. The proposed 

determinants were about the focus groups perception that personalizes needs and preferences and represents the current 

situation that depicts the relationship, between the visitor and the (AR) application provider, which in this case is 

bibliotheca Alexandrina. The questions were about the clarity of the concept, visitor's experience, duration of the show, 

the content of information, efficiency of technology, then a summarized question. Questions and their analysis were as 

follows: 

How is clarity of augmented reality concept? 

Six members of the two groups confirmed that the concept of augmented reality is not clear either for visitors or 

stakeholders because of the lack of adequate prior publicity for the show, majority of the two focus groups was informed 

accidentally about the show through the internet or through their friends who are Bibliotheca Alexandrina staff members 



(Alex Med). Other three said that there is a difference between augmented reality and virtual reality but they could not 

exactly differentiate, That was for the novelty of the concept, and it was clear for only one, but he said "it is not important 

to understand if it is enjoyable". All of them see that prior publicity is very important especially for tourist guides and 

travel agents. 

What is your opinion about the new technology of AR, which was in the video mapping show? 

Four members of the second group and all the first one admired AR technology which means a tendency of the majority to 

accept it in the manner in which it was displayed. Although , all of the members of the two focus groups compared the 

technology of augmented reality to the technology of the sound and light show which was used in cultural tourism in 

Egypt; that uses lasers to display some pictures with an audio for one celebrity as a narrator about the history of the place 

;while the augmented reality technology, in this case, used a 3D video and a background music to display images telling 

the history of the place without a narrator. Only one member of the second group criticized the show "the sound was only 

music, no narrator", she suggested to put a narrator in future shows. 

To what extent was the duration efficient in providing an enjoyable experience?  

Four members of each group see that duration of the show was short and not sufficient to provide an enjoyable experience 

for visitors because it takes less than five minutes. The majority of the two focus groups were shocked by the short 

duration. All of them attended the sound and light show either in Cairo or in Luxor that takes about 45 minutes and all of 

them made the comparison that it was not positive for the 3D show. 

To what extent was the content of information efficient and useful? 

 Seven members of the two focus groups stated that the content of information of the 3D video was inefficient for the 

audience, especially who have not knowledge about Alexandria during the Ptolemaic period, the writings, inscriptions, the 

historical figures and their scientific achievements that were shown in the 3D video. Two members of the first group stated 

that the video had no clear chronological order of the historical events related to development and establishment of 

bibliotheca Alexandrina during ages, which had not provided an interactive educational experience for visitors. The quality 

of information encourages visitors to enjoy the site appropriately.  

How do you describe your experience?  

Two members of the two focus groups could not decide and said "not bad" and only one enjoyed and said, "It's unique". 

Other seven members indicated that the show is not efficient in enriching visitor's experience. Three members of the first 

group stated that dues to the absence of more financing; another one said " in the Lebanese experience which was 

performed in the (I AM) project, it was accompanied with a concert for world famous musical band". A member of the 

second group confirmed that the show lacks to display the cultural image of the destination and revive the historical events 

of the place again. Another member of the second group pointed out that the show might have been more interesting if it is 

about the folkloric side or the modern Alexandria, which is as important as the old Alexandria. One another claimed that 

the absence of the seats was a disadvantage but the rest of them confirmed that was consistent with the short duration of the 

show. The majority of the two groups compared the current show to the sound and light show and the comparison favor of 

the latter in its ability to make the audience amused. The previous analysis means a general tendency of the focus groups to 

consider that the show did not achieve the desired success 

In summary, what are the most important success determinants of the applications of augmented reality in 

enriching the visitor experience? 

 Duration of the show, the efficiency of the AR technology, the content of information of the 3D video and efficiency of 

financing, were the effective factors anticipated from the sessions of discussion.  This result strongly suggests a significant 

relationship between these determinants and the extent of the success of augmented reality applications in cultural tourism. 

These factors, if it will be reconsidered, Alexandria, as a destination will have a competitive advantage in cultural tourism 

and ensure a successful nightlife for the city. So that, the designation of the applications of augmented reality in cultural 

tourism should be conformed to the objective of them, in order to achieve visitor satisfaction and profitability. 

Conclusion 

Cultural tourism is a promising application domain for augmented reality that offers a significant potential for improving 

the benefits for the destination and its' tourists, citizens and businesses as well as sustaining cultural identity. It is a means 

to achieve a competitive advantage that enrich the visitor experience and improve promotion and management. According 

to the evaluation of the two focus groups, the augmented reality application under the given conditions has not achieved 

the desired success, it is necessary to transform the current application into an intuitive tool that helps the visitor to fulfill 

his information demand in an enjoyable and easy way. It is about facing two main challenges; First, The cost of designing, 

implementing and maintaining technology because it is a pilot project, and second is information management, 

reconsidering the technology in sound, and language in the video in order to extend the tourism experience and rebuild 

local pride, understanding, and confidence about Alexandria history and culture. It is also suggested that providing the 



same application in different languages on specific dates during the week. Although not ideal, this pilot study has 

succeeded to provide an overview about the concept of the study. 

Recommendations  

In order to take the chance of the cultural tourism in Alexandria and attract more visitors in a new and unusual horizon, it is 

possible to re-implement the 3D video mapping show in other cultural locations in the city especially in Greco- Roman 

amphitheater; Egyptian Company for sound and light could implement the application. Collaborative networking will be 

between all stakeholders, the policy makers, and the entrepreneurs. They should work together to strengthen intercultural 

dialog based on historical common heritage and promote cultural routes between partners in the (I AM). Future research 

might be about other tourist services providers need to know how to work with augmented reality technology and build 

new efficient applications for their purposes using smartphones applications. Achieving this, requires further research not 

only from a technical point of view but also with regard to the users’ preferences.  
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 تطبيقات الواقع المعزز بالخيال في السياحة الثقافية

 دراسة حالة : مكتبة االسكندرية
 د. نهي ابراهيم خميل

 المعهد العالي لمسياحة والفنادق -قسم الدراسات السياحية 
 االسكندرية -ابي قير -وترميم االثار

 
 موجز 

. تًثم انتطبيك في ػشض فيذيٕ ل انسياحة انثمافيةستطالػية حٕل تطبيمات انٕالغ انًؼضص بانخيال في يداإتؼذ انذساسة انحانية دساسة 

ْذاف انذساسة، تى انتفشلة بييٍ انٕاليغ االفتشا يي ٔ انٕاليغ انًؼيضص أ خم تحميكأٔيٍ ثالثي االبؼاد حٕل اإلسكُذسية انمذيًة كًششٔع تدشيبي. 

 سيتخذاوإأليثهية انتيي تؼيشض تُيٕع تطبيميات ْيزِ انتكُٕنٕخييا اندذييذل فيي يديال انسيياحة انثمافيية. ٔليذ تيى كًا تى استؼشاض ػيذد ييٍ ا .بانخيال

شاست انُتائح أ .انًذيُةب ثشاء انسياحة انثمافيةإفؼانية انؼشض في  يدًٕػة انتشكيض في انذساسة ٔرنك يٍ أخم انتحمك يٍ انًالحظة بانًشاسكة ٔ

خيم أػادل انُظش فيّ يٍ أ نؼُصش اندزب انثمافي ٔيحتاج إلانًؼضص بانخيال يفتمذ انمذسل ػهي خزب انضائش نهًمصذ ٌ انتطبيك انحاني نهٕالغ أني إ

بانًذيُة في  تًُية انتدشبة ػهي َطاق أٔسغن افشصانخبشاء إػطاء  خمأٔانتٕصيات يٍ  ستُتاخاتاإلٔلذ تى ػشض ثشاء تدشبة انضائش بانًذيُة. إ

 ا.اطاس انحانة انًشاس انيٓ

يششٔع انٕالغ انًيذػى بانخييال فيي  -تدشبة انضائش -ٔاالتصاالت انًؼهٕياتتكُٕنٕخيا -انٕالغ االفتشا ي-انٕالغ انًؼضص بانخيال: الكلمات الدالة

  (I AM) انبحش انًتٕسط
 


