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Abstract - The paper extends the previously 

proposed differentiators between “e-Tourism” and 
“Smart Tourism” by introducing new segmentation 
across the expanded definition of the existing tourist 
experience phases. It also explains new concepts of 
using artificial intelligence (AI) elements in culture and 
tourism industries by enhancing traditional user 
experiences with digital content. This is done by 
creating a sophisticated backend system and integrating 
it with standard end-user devices like cell phones, 
tablets, and smart glasses. The proposed integration 
creates a new type of digital platform with a wide range 
of possibilities. The platform allows automatic 
recognition of 2D images (like book pages, paintings, 
murals, etc.) and adding the corresponding digital 
content (audio, video, text, links, etc.) to significantly 
enhance user experience. Further integration with 3-D 
object recognition, IoT, digital maps, and GPS services 
could also be used to prepare specialized tours, and even 
allow a self-service where end-user is allowed to create 
such tours from predefined elements. Such a platform 
enables different items within the environment to 
trigger short messages (or even directly open digital 
contents) on the end user's device. 

Keywords: artificial intelligence (AI), virtual reality 
(VR), augmented reality (AR), mixed reality (MR), 
digital content, enhanced user experience, culture, 
smart tourism, multimedia, enhanced personal 
experience, museum experience. 

I. Introduction 

Various digital technologies and artificial intelligence 
(AI) in particular are rapidly spreading in all areas of 
business and everyday life. Almost everything is becoming 
easier, more precise, better connected with other things…in 
one word: smarter. Today, “smart” is so popular term that 
everyone tries to represent their products and solutions as 
“smart” in some sense. This has become a condicio sine qua 
non in many areas and tourism is no exception. 

Claiming “smartness” is one thing, but defining it 
consistently is quite another. What does it mean that 
something in tourism is “smart”? Are there different types 
of “smartness” in tourism? Can we somehow measure the 
“smartness” and compare it between different situations, 
scenarios, and solutions? These are all very legitimate 
questions, and this paper covers some of them. 

The main problem with using “smart” to describe 
something in tourism is like in any other area. The concept 
of “smartness” itself is not well-defined and that makes it 
difficult to understand the underlying meaning in all 
situations. So, before we dive into our analysis, let us see 
some of the attempts to better explain the issues and/or 
define this concept. 

According to the ideas presented in the paper “Smart 
tourism: foundations and developments” [1] in practice 
"smart" has become a very fuzzy concept often utilized to 
drive specific political agendas and to sell technological 
solutions. They defined smart tourism as: “Tourism 
supported by integrated efforts at a destination to collect 
and aggregate and harness data derived from physical 
infrastructure, social connections, government and 
organizational sources and human bodies and minds in 
combination with the use of advanced technologies to 
transform that data into on-site experiences and business 
value-propositions with a clear focus on efficiency, 
sustainability and experience enrichment.” 

Another interesting observation can be found in “Smart 
Sustainable Cities: Definition and Challenges” [2] where 
the authors stipulate that “It is not so much the individual 
technological advances but rather the interconnection, 
synchronization and concerted use of different technologies 
that constitute smartness.”. 

There are many other similar examples and there is no 
clear consensus about neither the definition nor the exact 
meaning and interpretation of the “smartness”. However, 
some valuable initiatives are trying to introduce some level 
of organization and order in this topic. One interesting 
attempt is given in “Smart Sustainable Cities: Definition 
and Challenges” [2] in the form of the following table: 

 e-Tourism Smart Tourism 

Sphere Digital Bridging digital & physical 

Core 
technology 

Websites Sensors and smartphones 

Travel 
phase 

Pre & post travel During trip 

Lifeblood Information Big data 
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Paradigm Interactivity Technology-mediated co-
creation 

Structure Value 
chain/intermediaries 

Ecosystem 

Exchange B2B, B2C, C2C Public-private-consumer 
collaboration 

TABLE I.  “e-Tourism” vs. “Smart Tourism” 

We believe this is a good start for a discussion, but it 
needs to be significantly improved in many areas. Perhaps 
one of the most important refinements would be to separate 
different tourist experience phases. 

According to “Innovative approach for the creation of 
enhanced personalized tourist user experience with 
advanced IT technologies” [3], there are not only three but  
four tourist experience phases, as indicated in the following 
list: 

• Phase 1: Marketing 

• Phase 2: Planning 

• Phase 3: Visiting  

• Phase 4: Memory preservation 

The added “Marketing phase” plays a crucial role in 
“Smart Tourism” and demonstrates the importance of 
separating different phases. The importance of this phase 
cannot be overstated, especially in these pandemic days 
where the “Marketing phase” is very likely to be the only 
one available to potential tourists. 

The following table represents the expansion of the 
original table across different tourist experience phases 
with some modifications of the content: 

 e-Tourism Smart Tourism 

Tourist experience phase: Marketing 

Sphere Digital Digital 

Goal Distributing information Raising interest for 
physical visits 

Core 
technology 

Websites, specialized 
digital-enabled content 

Smartphones and similar 
devices 

Lifeblood Information VR (Virtual Reality) 

AR (Augmented Reality) 

Paradigm Interactivity Technology-mediated 
exploration 

Tourist experience phase: Planning 

Sphere Digital Digital 

Goal Distributing information Detailed planning physical 
visits 

Core 
technology 

Websites, specialized 
digital-enabled content 

Smartphones and similar 
devices 

Lifeblood Information VR (Virtual Reality) 

AR (Augmented Reality) 

Paradigm Interactivity Technology-mediated co-
planning 

Tourist experience phase: Visiting 

Sphere Digital Digital & physical 

Goal Distributing information Creating immersive tourist 
experiences 

Core 
technology 

Websites Sensors, specialized 
displays, smartphones, and 
similar devices 

Lifeblood Information VR (Virtual Reality), AR 
(Augmented Reality), and 
MR (Mixed Reality) 
applications 

IoT 

Social networks integration 

Paradigm Interactivity Technology-mediated co-
creation 

Content sharing 

Tourist experience phase: Memory preservation 

Sphere Digital Digital 

Goal Distributing information Preserving information 
from visits in various 
creative forms 

Core 
technology 

Websites PC’s, smartphones, and 
similar devices 

Lifeblood Information Real-time analytics and 
AR (Augmented Reality) 
tools 

Social networks integration 

Paradigm Interactivity Technology-mediated co-
creation 

Content sharing 

TABLE II.  “e-Tourism” vs. “Smart Tourism” across different 
tourist experience phases 

The previous table introduces added clarity to the 
original table by indicating important differences between 
“e-Tourism” and “Smart Tourism” across all key tourist 
experience phases. Some of the notable differences include 
introducing VR (Virtual Reality), AR (Augmented 
Reality), and MR (Mixed Reality) components (instead of 
somewhat narrow and misleading “Big Data”) and 
specialized digital-enabled content. Some of these new 
content-enabling technologies will be discussed in the next 
section. 
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II. Extending user experience with digital-enabled 
content during “Marketing”, “Planning” and “Visiting” 

phases 

Digital-enabled content can be defined as any digital 
supplement to the original physical world. The two work 
together in a way that digitally extends the physical world. 

In this context, the physical world can be anything, from 
a specific tourist site, an artifact in a museum, a book at 
home (or elsewhere), or anything else. Supplementing the 
physical world means including carefully prepared digital 
content in a form of AR (in phases 1, 2, and 4) or even MR 
and VR elements (in phase 3). An important observation 
here is that being digital, these additional elements can be 
easily automated, thus creating a solution of arbitrary 
complexity, as perceived by the tourists. 

Since anything may serve as a physical basis for a 
digital enhancement, we shall restrict ourselves to one 
specific item - a book. This can be any existing book 
(similar forms like billboards, posters, flyers, leaflets are 
also covered by this definition) that has ever been published 
or even a visual display (for example, a page from the PDF 
file displayed on a computer monitor or any other similar 
device). Now, once we have chosen our book, we can start 
making decisions on how to enhance it with additional 
digital content. 

The idea is simple: any part of any of the pages within 
a book may become a target that can be scanned by a 
camera and individually recognized by some software. An 
element to be recognized could be a picture, a drawing, 
graph, or simply a part of the text, a camera would typically 
be the one in a mobile device (a smartphone or a tablet) and 
the software would be a relatively simple application that 
somehow knows how to associate the recognized element 
with some additional digital content. 

To create the working solution we need to prepare the 
digital content and define associations. It has to be done 
outside the mobile device before the content can be 
consumed by the tourist owning the mobile device. This 
requires some kind of a platform (like the “Bookmedia” 
platform, for example) that runs in the background and 
allows publishers to create digitally enhanced books. 

Tourist only has to install the corresponding application 
on his/her device and, in principle, all “digital artifacts” will 
also be downloaded as a part of this installation. Therefore, 
the application can be fully functional even without an 
active internet connection. 

Once the target element has been recognized and the 
correct association to the corresponding digital artifact has 
been established, the application can run (automatically or 
on-demand) the desired digital content. It can be anything, 
from a simple text or a sound to full-blown video or even 
highly demanding interactive AR content. Such content 
must be prepared in advance and this is also the most 
demanding part of the entire process. 

This concept is practically limitless and it enables 
tourist organizations to prepare highly innovative products 
that will attract more visitors and create a more engaging 
and entertaining user experience. Books are most suitable 
for phase 1 (Marketing) and phase 2 (Planning) of the 

tourist experience phases, but the same concept described 
for books can easily be adapted to work with almost any 
other physical artifact. Therefore, it can also be used during 
the most important, visiting phase. 

III. Possible scenarios for enhanced personal user 
experience during the “Visiting“ phase 

Artificial intelligence (AI) is not some distant future 
and science fiction. It is our reality and present. Therefore, 
in front of us is a wide range of possibilities how to enhance 
the user experience by using ICT technologies such as 
artificial intelligence (AI), virtual and augmented reality 
(VR and AR), and multimedia content. Those technologies 
establish communication (verbal and non-verbal) between 
humans and the computer system. Due to technology some 
old and very valuable books can become not just available 
to everyone but with new and enhanced experience by the 
implementation of various multimedia elements. When a 
standard end-user device like a smartphone, tablet, and 
smart glass is directed towards the object/image in the 
book/mural, etc. the multimedia content, of that 
object/image is displayed on a screen of a device, as 
follows: sound and/or video and/or image and/or text 
and/or link on content, etc. The solution can be used on-site 
(i.e., in a museum) or at home, in the walk, etc. 

A. Outdoor: Dubrovnik city walk 

People like to travel and explore new destinations. 
Sometimes they like to do it in guided, organized groups 
and sometimes alone. Touristic tours can be very 
demanding not only for tourists but very much for tourist 
guides too. It is hard to fulfill the interest of every person in 
a group and to create a tour that will fit all. At the same 
time, it is hard to keep them all together because some 
people go slow, some want to explore on their own, some 
want to have a break, etc. With the use of ICT technologies 
such as artificial intelligence (AI), virtual and augmented 
reality (VR and AR), and multimedia content that process 
can become much more convenient and less stressful for 
both sides. With implemented geolocation tourist guide, at 
any time, knows where each member of his/her group is. 
Can leave some notes/messages/paths in a virtual world on 
fountains, pillars, murals, etc. all over the city and follow 
their path. Tourists individually or in groups can walk 
around the city with their devices and explore and collect 
these marks in the city. For example, on one location, the 
remains of a fountain, tourists with a standard device 
(smartphone, tablet, and smart glass) directed towards the 
object can see the fountain in its original/complete. Can 
find o lot of information about the fountain how and when 
it was built what was the life around it, who was using it 
etc. If the tourist turns on the front camera can place 
himself/herself next to or in front of the original fountain 
and save it as a photo. After every session tourist can take 
a quiz or during the walk collect virtual fountains and at the 
end of the day or the tour get a diploma of fountain expert. 
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FIGURE 1: Avatars 
(https://www.israel21c.org/ancient-and-augmented-reality-meet-in-

jerusalem/) [4] 
PHOTO CREDIT: HILA NOAM, ADRIANA LOBBA, TAMAR HAYARDENI 

The city of Dubrovnik is one of the top destinations in 
the world. Due to its very long and very intense history 
attracts people with various interests that want to explore 
and find more. One of the most important periods of 
Dubrovnik was the time Republic of Dubrovnik/Ragusa 
originally named Communitas Ragusina (lat. Respublica 
Ragusina).  

Among all possibilities to explore Dubrovnik visitors 
can choose a medical tour and explore and find out 
everything about the development of medicine in that 
period and find out everything about the first quarantine 
ever (in Lazareti). The resolution about quarantine was 
published in the so-called Green Paper (lat. Liber Viridis).  

 

FIGURE 2: Temple of Hera remains and as it was 
(https://www.researchgate.net/publication/307993853_THE_SCIENTIF
IC_TRANSPARENCY_IN_VIRTUAL_ARCHAEOLOGY_NEW_GUI

DELINES_PROPOSED_BY_THE_SEVILLE_CHARTER) [5] 

 Tourists can activate avatar (doge, doctor, member of 
Grand Council, etc.) on his/her device to guide him/her 
through Dubrovnik on a medical tour in the chosen 
language. Tourists carrying a standard end-user device like 

a smartphone, tablet, and smart glass, if it is directed 
towards Lazareti, the multimedia content of it will be 
displayed on a screen of a device. It can be sound and/or 
video and/or image and/or text and/or link on content etc. 
So, the tourist will be able to see the whole Lazareti as it 
were in origin, in the year 1377, see the doctors and nurses, 
people in quarantine, how they were coming in and leaving 
it after 40 days. Multimedia content allows tourists to hear 
the sounds of the street at that time, see the market, buy 
something on the market, etc. During the city walk, the 
tourists can collect virtual characters such as coins while 
answering the questions and at the end of the tour he/she 
gets a diploma/permission to enter the City of 
Dubrovnik/Republic of Dubrovnik. If the tourist turns on 
the front camera can place himself/herself into quarantine 
or next to Grand Council and save it as a photo. 

The Green Paper is a very precious document and 
therefore, not available for the public. A digital version of 
the Green Paper can be available. In that case, every tourist 
can see the Green Paper and have a completely new 
experience due to artificial intelligence (AI) and the use of 
a standard end-user device like a smartphone, tablet, and 
smart glass, if it is directed towards an object in the digital 
Green Paper book, for example, the Latin langue becomes 
readable in the English language, the multimedia content of 
it will be displayed on a screen of a device. A person can 
then see in the video the voyage of the ship and find more 
information about it. 

B. Indoor: maritime museum scenario 

Museums have a lot of artifacts, a lot of them are just 
some remains, one fragment of a mosaic, book, ship, 
compass, cannon, vase, painting, etc. very often not 
publicly displayed and therefore not available and well 
known to visitors. Museums do their best to preserve these 
artifacts and some of the measures are no-touching and no-
photography policies. 

Visitors can buy tickets online in advance or on-site via 
a ticketing system. If a ticket was bought on-site via a 
ticketing system (non-touch user interface that is managed 
by simple hand gestures that are detected by the 3D sensor 
located at the top of the ticketing system display) by waving 
with a credit card or smartphone near an NFC payment 
terminal, the system automatically detects that credit card 
has been issued, for example, by Japanese bank and offers 
language change of user interface to Japanese 
language/letters, which visitor can accept. The system does 
not natively support the Japanese language. It uses 
computer-generated language translation from the default 
English version. Meanwhile, the same 3D sensor integrated 
into the display of the ticketing system (kiosk) determines 
the gender and age group of a visitor. Based on that, the 
ticketing system automatically offers special offers and/or 
an additional discount, for example, for children under the 
age of 10 years old. Nevertheless, the visitor always can 
change the language. Upon payment, the ticket is 
electronically issued as an e-mail that contains an 
attachment that represents an electronic ticket ready to be 
added to the smartphone electronic wallet, to provide an 
ecologically compliant solution, as explained in 
“Innovative approach for the creation of enhanced 
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personalized tourist user experience with advanced IT 
technologies” [3]. 

There is nobody at the entrance/door of the museum.  A 
robot dressed as a mermaid or hologram of the mermaid 
with her tail (entrance ramp) allows or blocks the entrance. 
The entrance can be done or via active code on a 
smartphone or using a biometric footprint or a face 
recognition system. Cameras in the robot’s eyes/hologram 
are used to read the code, take biometric footprints, or face 
recognition of the person/visitor and that information is 
used to validate electronically issued tickets and authorize 
entrance to the museum. 

Using a mobile device, visitors can activate an avatar 
(mermaid, pirate, captain, etc.) to guide them through the 
museum using the chosen language. The visitor can choose 
one of the offered tours tailored according to his/her age 
group and gender (according to data recognition at the 
entrance) or can create his/her tour (for example, only 
interested in lost treasures, or big battles on the sea, or 
techniques of shipbuilding, etc.). For example, a visitor 
with a standard end-user device like a smartphone, tablet, 
or smart glasses can direct the device towards the object 
(ship’s anchor as the only existing artifact), and the 
multimedia content will be automatically displayed on a 
screen of a device. 

 

FIGURE 3: Within a museum 
(https://www.youtube.com/watch?v=DUPLPwOVE-M) 

This can be a sound and/or video and/or image and/or 
text and/or link on content etc. So, the visitor will be able 
to see the whole ship as it was in origin, see the up deck and 
below the deck, climb the ship’s mast, see the crew (talk 
with them, they are avatars, what they do), hear the sounds 
of wind and sea waves, go in battles as a member of the 
crew, etc. During the visit to the museum, the visitor can 
collect virtual anchors while answering the questions after 
each ship and at he/she and get a title of an admiral. And if 
the visitor turns on the front camera can place 
himself/herself next to or in front of or on the ship dressed 
as an admiral and save it as a photo. 

As an official record of events during the voyage, a 
ship’s logbook can be very precious. Therefore, it is rarely 
available to the public. However, digital versions of such 
logs can be made available. Every person can be at home 
and still browse the web and see the log but artificial 
intelligence (AI) and the use of a standard end-user device 
like a smartphone, tablet, and smart glass reveal new 
possibilities. If such a device is directed towards an object 
in the digitally enhanced book (an image of a map, for 

example), the corresponding multimedia content can be 
displayed on a screen of a device. This way, a person can 
see the video of the voyage of the ship and find more 
information about it. 

A similar approach in using artificial intelligence (AI) 
creates unlimited possibilities and lots of variations in 
storytelling scenarios. Ultimately, each visit of the same 
person to the same museum (or any other location) may 
result in an entirely different and unique user experience. 

IV. Future development 

The concept of using VR/AR/MR elements throughout 
all tourist experience phases can be significantly expanded 
to cover almost any imaginable type of tourist attraction. 
There are many such expansions and technology will 
eventually create new ones, but at this moment we shall 
name just a few of the most important ones here: 

• GIS 

• IoT 

• Anonymous personalization 

• Gamification 

• 3-D recognition 

GIS is a well-known technology and it could be very 
useful in phases 2 (Planning) and 3 (Visiting). A good 
example might be a long tour visit that includes several 
different geographical areas (possibly cities). Such tours 
are usually tied to a specific theme (it could be a person, a 
gastronomical tour, or anything else), they may take more 
than one day, they don’t even have to be completed in a 
single run, and they may span over different countries. In 
such cases, the preparations (Planning phase) for a tour may 
become very demanding and the inclusion of AR 
technology may become very helpful. Also, such tours may 
benefit from knowing exact geolocation coordinates or 
landmarks at all times once the tour has been started 
(Visiting phase) since they can also serve as “triggers” to 
some predefined digital content. 

IoT is gaining momentum in many areas (“Smart 
Cities” are probably the most notable examples), but it still 
has a long way to go before it becomes widely available in 
tourism. It is no longer an expensive technology, so there 
are no reasons why it should not be widely available. 
Although it requires some investments, the potential gains 
are much higher and tourist organizations should start 
implementing AI solutions using IoT. 

Anonymous personalization looks like a contradiction 
in terms, but it is not. Individualization of anonymous 
identities using artificial intelligence enables innovative 
human-computer interaction through the personalization of 
communication which is, at the same time, individual and 
anonymous. It uses computer vision and artificial 
intelligence to automatically detect and recognize a 
person’s age group, gender, human body measures, 
proportions, and other specific personal characteristics [6]. 
Collected data constitutes the so-called person's biometric 
footprint and is linked to a unique (but anonymous) identity 
that is recorded in the computer system, along with other 
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information that makes up the profile of the person. Identity 
anonymization is achieved by asymmetric encryption of the 
biometric footprint, with no additional personal 
information being stored, and integrity is ensured using 
blockchain technology. By using an anonymous but 
individualized identity, a person can "unlock" the access to 
additional content/capabilities/incentives accessed only 
through such authentication. The collected data is GDPR 
compliant. 

Gamification is another useful concept that can be used 
throughout all four phases of the tourist experience. It 
introduces the concept of interactivity between the tourist 
and the digital content related to some destination. The idea 
is to create a simple game that requires some kind of user 
interaction, keeps the score, and eventually provides some 
incentive or a reward. 

This can be used in different scenarios and can also be 
prepared for different target age ranges. 

3-D recognition is the logical extension of the 
previously explained concepts from a two-dimensional to a 
three-dimensional space. So, instead of recognizing some 
elements in a plane (that was the case with books, or with 
QR code markers attached to objects in museums, for 
example), the application running on a mobile device 
would be able to look through the same camera and 
recognize 3-D objects around in a real-time. Technological 
foundations for such applications are already here, but it 
may take some time until they become wildly available. 
The issue here is related to both preparation and production 
costs and hardware requirements. However, inevitably, 
such technologies and solutions will gradually become 
more and more available. 

V. Conclusions 

It is very important to understand the differences 
between “e-Tourism” and “Smart Tourism” and what the 
“smart” components are all about. 

Differentiating possible tourist experience phases is 
critically important in planning and introducing rich 
VR/AR/MR implementations and making them available 
on devices like smartphones and tablets. 

VR/AR/MR implementations can “travel” through time 
and show objects that were once present at some location 
but are long disappeared and do not exist any longer. Using 
VR/AR/MR technologies, such objects can be “seen” (and 
even interacted with!) just as if they are still present. 
Properly implemented, they allow the interaction between 
the tourist and the environment. Also, VR/AR/MR 
technologies can bring new life to galleries and museums 
that have not essentially changed their concept from the 
beginning. 

Of course, there are many other use cases and types of 
implementation of VR/AR/MR technologies in tourism. 
The key message here is that it is critically important to 
differentiate four tourist experience phases because each of 
them defines a different set of goals and provides a different 

set of specific solution types. All tourist organizations share 
the same simple goals: 

• Bring as many tourists as possible to the desired 

locations 

• Enable creating detailed plans for a visit or vacation 

• Create an interesting, rich, and immersive user 

experience once the tourist comes to the desired spot 

• Allow the tourist to keep the memories in some 

interesting way 

These goals closely correspond to the four phases of a 
tourist experience and each phase requires a slightly 
different set of scenarios, tools, and solutions. This means 
that tourist organizations should start thinking about 
introducing VR/AR/MR elements into their marketing and, 
of course, in various storytelling scenarios in many places. 
These efforts should be carefully planned and they should 
cover all four phases simultaneously. Surely, the number 
and complexity of the provided solutions will increase over 
time, but the important thing is to start investing in these 
activities as soon as possible. 
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