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Abstract 

This paper represents a general view of the "Augmented 

Reality" applied to the tourism field, for the detection and 

analysis of the users language - visitors of a historical 

monument by example - in order to share with them relevant 

information and respond to their questions. The solution that 

we came up with is based on a technical system that contains 

concepts, methods, tools, statistics, informatics and even 

neurosciences. The first essential step is to begin with an 

"Automatic recognition of language" which has been used by 

researchers. The system used should be multilingual in order 

to have a broader view and valuable data. Then, we extract and 

analyze keywords from the recorded audio through "the 

automatic recognition of words". Finally, answers in relation 

to the keywords extracted are proposed to the tourists. This 

result is thanks to the use of applications in the field of digital 

technologies, as well as the man-machine interactions. The 

solution proposed in this paper can improve the experience of 

the tourists, develop our tourism field, and ensure that the 

users are going to recommend our country. 

Keywords: Machine Learning, voice, data mining, 

collaborative work, modeling of knowledge. 

 

INTRODUCTION  

The information systems are always active. And thus, learning 

adapts to new operation models by focusing on “automatic 

speech recognition” while exploiting the latest and newest 

kinds of technologies throughout the analysis of keywords 

from what the tourist said. A recognition system includes 

several components: A module of parameter extraction, a 

matching block, a module for standardization of pairing scores 

and a module for decision. The architecture of a speaker 

verification system is shown in Figure 1. 

 

 

Figure 1 : A system of the speaker verification 

Information technology has played a significant role in global 

economy. Companies rely on IT for fast communications, data 

processing and market intelligence. IT plays an integral role in 

every industry, helping touristic companies, improve business 

processes, drive revenue growth and maintain a competitive 

advantage in the market place [1]. 

The innovation is based on developing a multidisciplinary 

approach, at the edge of the engineering sciences and the 

analysis and treatment sciences favoring the interactions of the 

tourist with its needs, based on field study and modeling. We 

are going to describe a social-technical system. In other words, 

interdisciplinary methods of different issues, comprehension 

of texts, analysis of the blogosphere or social networks as well 

as the artificial life and robotics: the artificial learning which 

we can donate the autonomous systems that were inspired by 

the natural behaviors without forgetting the integrative 

neuroscience: brain computing, modeling of perceptual-motor 

that focuses on the reactions of the subjects and the learning in 

the framework of the action modeling. The professionals in 

this field confirm that 90% of the knowledge is stored in the 

heads, while the 10% is recorded in the books and computers. 

Generally, the computers can search, store and process the 

knowledge, but the importance is at the level of transmitting 

knowledge. A lot of information and knowledge are on the 

web, but the treatment of this knowledge is not well 

developed.  

The expert system avoids writing the new programs for 

reintegrating the information: thanks to its module of 

acquisition, new data can be incorporated during use. It is 

designed to help a user in a particular area to find the solution 

adapted to his questioning, and of course, in the current state 

of specialized knowledge. In this paper, we will describe two 

fundamental points. On the one hand, the questioning of 

"behaviorism", on the other hand, the possibility to build 

models that integrate data of the neuroscience and cognitive 

psychology by receiving the simulations and models from the 

contributions of the informatics. The Heritage carries the 

memory of its community. Beyond the intrinsic value that it 

represents, the protected and valued heritage can become a 

significant resource for the socio-economic progress of 

communities and an engine of growth and sustainable local 

development. Our work is focused on the valorization and 

development of the heritage which has a significant positive 

impact on the life quality of populations. 

http://context.reverso.net/traduction/anglais-francais/Department+of+Mathematics
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Our solution will support the tourism stakeholders in the 

revolution from the information society towards the 

knowledge society, by mobilizing the knowledge and tools of 

decision support, as well as responding to their request for 

information by putting at their disposal a base of information 

and knowledge-sharing. They will find not only scientific and 

technical information -such as works and publications in the 

research sector- but also information of a strategic nature. The 

first phase of our mission encompasses the establishment of an 

observation function and heritage monitoring in the eastern 

Moroccan region, in order to detect, preserve, value and follow 

up all the signals capable of developing tourism in this region, 

through the use of strategic intelligence, as part of our 

investigation which aims to determine whether the opening of 

an information system in the eastern region can change the 

corresponding image or heritage of this region. 

The questions that we have chosen are transparent to various 

degrees, so that the respondents know the purpose of the 

research. The questions asked will be closed-direct, open-

direct, open-indirect and closed-indirect. Also, the survey 

includes questions that relate to all aspects of the research. The 

closed-direct questionnaire is the most used. The questions and 

the possible answers are predetermined from the beginning, 

and the objective of the study is clear to the participants. This 

survey is established to allow easy counting and a good 

interpretation of responses. It includes two types of questions: 

dichotomous questions and the multiple-choice questions. 

• The dichotomous questions give to the interviewee the 

choice between two proposed responses. 

• The multiple-choice questions allow the participant to choose 

among several responses. However, it may be that none of the 

answers is entirely appropriate and that the participant wishes 

to have other choices. 

The closed-direct questionnaire is of the utmost effectiveness 

when the proposed answers are clearly defined, well 

understood and limited in number. At the level of the open-

direct questionnaire, the formulation of the questions is 

different. The investigator leaves the participants speak as 

freely as possible. Otherwise, the open-indirect questionnaire 

remains the biggest advantage of our questionnaire as it 

represents the possibility of collecting data that the participant 

could not provide through a direct or more closed approach. 

Finally, by using closed-indirect questionnaire we aim to hide 

from the participant the true purposes of the study.  

In this paper, we have identified the main research methods 

which are: the choice of the method and the data collection 

tools. Also, we have treated the collected data of the research 

by reading the results obtained and presenting synthetic 

diagnostics. As a strategic Intelligence can offer a competitive 

advantage relatively sustainable for the heritage of the 

Moroccan oriental region, it must develop its heritage via an 

inventory and selection of regional treasures so that it is also 

competitive to create significance. 

 

 

 

INFORMATION SYSTEM HAS BECOME A 

REQUIREMENT 

When it comes to technological communication tools, 

consciously or unconsciously, each of us is in an almost 

permanent contact with one or several information systems. 

The appraisals and points of view can differ, but the impact of 

information systems on society, the economy and especially 

the daily life of each of us is certainly perceptible. 

Generally, the information systems have started with the 

management tools in all areas. It was then a matter of 

robotizing the difficult, time-consuming and repetitive tasks 

related to the data processing through computer science, in 

order to gain reliability and save time. For all these reasons 

man considers that using Information System in his personal 

and professional life is a blessing. The Human-machine 

interaction refers to the generous and infinite attachment of 

several users who are therefore dependent on the immediate 

relationship with their mobile phone (its usefulness). The use 

of an object is good if the consciousness of the human being is 

good. Clearly, the purpose of the tool ultimately depends on 

the person who uses it. This demonstrates that the Information 

System is a friend imposed on the man. 

The information systems have become the backbone of most 

of the organizations. Without the support of information 

systems, banks could not treat payments, governments could 

not collect the taxes and hospitals could not treat patients. 

In almost all sectors - education, finance, government, health 

care, manufacturing, and businesses large and small - 

information systems play a major role. The daily work, 

communication, the collection of information and decision 

making are based on information technology (IT). When we 

visit a travel agency to book a trip, a certain number of 

information systems interconnected is used for the verification 

of the availability of flights and hotels before getting the 

reservation. When we make an electronic payment, we are in 

interaction with the information system of the bank rather than 

with the staff of the Bank. Modern supermarkets use 

information system to track inventory according to incoming 

deliveries and recorded sales at the cash register. 

Most of companies and institutions rely heavily on their 

information systems. Organizations such as banks, online 

travel agencies, tax authorities and electronic libraries can be 

considered as IT companies given the central role of their 

information systems [2]. 

 

EFFECTIVE TECHNOLOGY TOOL FOR TOURISM 

AWARENESS 

The purpose of the information system is to help businesses as 

part of an effective citizen monitoring and awareness 

campaign, provide practical advice and tools with the 

participation of workers and their best ideas and relevant 

remarks. We can involve them with the multiplication of the 

communication channels. On the other side, at the level of the 

financial aspects, the workers feel sometimes that their efforts 

are only to serve the company financially, that’s why it is 

necessary to avoid addressing the financial aspects and rather 
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highlight their positive role in the action. 

 

Expert System and Automatic Language Recognition 

An expert system is divided into two subsystems: the inference 

engine and the knowledge base. The knowledge base 

represents facts and rules. The inference engine applies the 

rules to the known facts to deduce new facts. Inference 

engines can also include explanation and debugging abilities 

[3]. 

In the future, voice messages in natural language will be 

without any doubt the most important way of communication 

between humans and machines. It has made great progress in 

many areas of science, where the communication between the 

technological devices and the operator is an important and 

inescapable task (for example: road traffic). 

In the automated production process, the state of 

communication in complete safety between the operator and 

the technological device is the analysis of the state of the 

technological device and the process before the command is 

given and using the artificial intelligence to evaluate the 

effects of technology and the security of command [4]. 

In the automation operations of the technological process, 

many process states and the various operator commands of the 

technological device can be distinguished. A large number of 

combinations of technological systems characterize the 

realization of this process. In the technological complex 

process, if many parameters are controlled, the operator is not 

able to analyze a sufficient number of signals and react with 

manual operations on the control buttons. The research aimed 

to develop an intelligent two-way voice communication layer 

system which is very difficult, but the prognosis of the 

technology development and its first use shows great 

importance in the efficiency of monitoring and production of 

humanization [5]. 

 

Table 1 : Levels of knowledge mass 

Structuring level Structuring 

level 

Structuring level 

Affects the 

algorithmic 

procedures in the 

field of multilingual 

systems for 

automatic language 

recognition. 

Represents the 

knowledge in 

order to include 

the concepts 

that the 

Specialist made 

a current use. 

Includes a large 

quantity of raw 

knowledge 

relative to the 

field of the 

Tourism 

Communication. 

 

 

 

                        Figure 2: Design of an expert system 

 

For a system of rules, it is estimated that with the help of 

interviews, one can generate a very limited number of rules by 

day. 

The causes are the following: 

 The engineer is not a specialist in the field of expertise, but 

he must acquire a minimum level of knowledge to 

communicate with the expert. 

 The expert does not usually think in terms of major 

principles but in terms of typical situations and classic 

events. 

 It is already difficult to develop a framework (ratings) to 

express the knowledge, even on paper. 

To address the limits of the expert system it is necessary to: 

 Better model the reasoning 

 Better modeling the domain 

 

METHODOLOGY 

A. The knowledge engineering 

The knowledge engineering would evoke the techniques to 

manipulate computer knowledge. 

The effort is focused on: 

 Identification & Acquisition : 

-  Techniques & Tools (documents, interviews...) 

 Modeling & Formalization: 

     -  Modeling language, (Field, Task...) 

     -  Methodologies (KADS, KOD...) 

     -  Language of formal representation 

 Use 

-  Navigation, inference, explanation... 

  Maintenance & Management 

 

Intervention of several disciplines 

 Artificial Intelligence 

 Information Systems & documentaries 
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 Software Engineering 

 Object-Oriented Programming, Agent 

 Logical Programming 

 Human Machine Interfaces 

 Linguistic (Natural language, Terminology) 

 Logic (Formal Logical Reasoning) 

 Psychology  

 Ergonomics (HMI, user approach) 

 Pedagogy & Education 

 Philosophy (to ontology) 

 Semiotics (signs and representations) 

 Sociology & Anthropology (collective) 

A. Investigation and questioning 

The followed approach consists on identifying the heritage of 

a region and the existing tourist offer, the points of view of the 

participants on the strategic watch, the tendencies and the 

attitudes of the tourists towards the E-Heritage. 

 Analyze information (internal & external) 

 Set the general objectives 

 Define the strategic intelligence in order to achieve 

these objectives 

 Define the actions in terms of resources to put in 

tourism 

B. The structure of the questionnaire 

The questionnaire has been built around 16 questions that have 

been captured and exploited. The questionnaire concerned a 

sample of 60 people. Its distribution was done in all the 

Moroccan regions. It is a simple random sampling applied to 

the Moroccans and foreign tourists whose age is over 15 years 

old. 

The choice of our sampling is to identify the opinion of 

Moroccans and foreigners, on the heritage of the Eastern 

region studied and the idea of an E-heritage tourism 

application. 

The surveys are useful tools to obtain information from people 

who come to the scale of your business. Each survey can be 

used to probe the opinions and receive comments. In general, 

satisfied customers are loyal customers. They return for other 

products/services, recommend you to friends and thus put you 

above the competition. In fact, being consistent with your 

customers can help you succeed in your studies. 

C. The means of investigation 

For the purpose of analyzing the vision of Moroccan and 

foreign stakeholders on the heritage of the Oriental region, as 

well as on the E-heritage tourism application, a survey is 

carried out in this direction. 

The tools that we have used for the collection of desired 

information are the two famous following studies: 

 

Figure 3 : The two studies used in the investigation 

It is true that the tools used vary according to the type [9] of 

data sought. These two approaches have enabled us to have a 

broader vision and to be able to give a more accurate 

interpretation of the results of this survey. 

 

D. Administration of the questionnaire 

Test  

 

 Test of the questionnaire on a sample 

of 5 persons 

 Changes at the level of the 

questionnaire after having tested 

Where? 

 

 Online Distribution: for a well 

targeted publication, we selected 

several distribution channels available 

online, always based on the target that 

interests us in our study, we note for 

example: Blogs, Forums, Social 

networks, Traveler Reviews Sites, E-

mails… 

 On the ground: At first, we 

anticipated that this step will not take 

place for our study, we were too 

optimistic about the extent of the 

Relational tourists and Moroccans on 

the computer system. Whereas, we 

were surprised by a quiet low return 

rate for the e-mails sent. 

When? 

 

The study was spread during the year 

2016 (Approximately four months) 

How?  

 

Export answers from a questionnaire, 

which aims to check the answers and 

give points of view on the form 

published online and administered in 

the premises of the actors respondents. 

Difficulties 

encountered 

 Mobility issues 

 Lack of cooperation of some providers 

 The supposed duration by 

questionnaire is still exceeded 

(Explanation of the study, definition 

of keywords used…) 

Time of 

realization 

 Online digital form: less than 7 

minutes 

 Paper format: between 8 to 14 

minutes 
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CASE STUDY 

A statistical and scientific study has been carried out, with the 

aim of fostering our proposed solution in the field of tourism, 

in order to have and ensure a communication of high level 

between the tourist and the different reception agents, our 

results are presented as follows: 

 Taking into account the tourists language can give 

more to the national economy 

 Extract keywords from what was said by the tourist 

 Propose the answers to the tourist according to the 

extracted keywords 

So it is possible to say and confirm that the adaptive 

communication to the tourist language has an impact on the 

quality of service provided. Similarly, the method used by the 

professionals "texts translated into several languages" does 

not respond to their needs, hence, come the need for 

innovation of a multilingual intelligent system of tourist 

assistance.   

In addition, the absence of the "face to face" communication 

remains an obstacle to the success of the objectives of the 

2020 vision. Therefore, the establishment of a communication 

and tourism assistance system will allow: 

 Responding to the needs of foreign tourists 

 Establishing a working environment closer to reality 

A. Creating and supporting the information system  

The digital diagnosis conducted showed that the current 

context, forces the region to position itself on the web. 

"Accelerating and diversifying the uses of the web are 

prompting researchers in the region to undertake today a 

strategic step in the current digital world that is rich in 

techniques and technology for the implementation of 

multidisciplinary solutions". 

To do this, the presentation of a new relationship (strategy/ 

information system is inevitable so that the presence of human 

science on the different digital spaces is coordinated 

effectively. It’s about creating an E-tourism solution that is 

firstly a website that ensures the presentation of psychology 

and enhance it, as it aims to facilitate communication with all 

professionals in both national and international levels. The 

goal is to provide them with a solution which is reliable, 

efficient and above all easy to use, in order to assist them, and 

to facilitate generation awareness in this field. 

We have used to bring this project to completion the following 

structure: In a first chapter we present the general framework 

of our project explaining what our project will bring. Then in 

the second chapter, we explain how we developed this solution 

to meet customers’ needs. 

B. The definition and usefulness of  Database 

A database is a batch of information stored in a computing 

device. Existing technologies help organize and structure the 

database so that it can easily manipulate content and 

effectively store very large amounts of information. A 

database plays a very important role in the layout of users to: 

               A consultation 

               Seizure 

               An update 

While ensuring rights granted to them. A database can be 

local, that is to say it can be used on a machine by a user, or it 

can be distributed, i.e. the information is stored on remote 

machines and accessible by network. The major advantage of 

using databases is the ability to be accessed by multiple users 

simultaneously. 

a. The MERISE method 

It is a computer-based design and implementation method for 

the creation of information systems to replace a traditional 

system with an automated information processing system. The 

purpose of this method is to demonstrate possible problems of 

the system in place and to make improvements in the system. 

The factors taken into account in this study are: 

The treatment Collection The seizure 

The transmission Storage of information 

 

b. The Merise Model 

In order to promote psychology, we wish to record in the "e-

Tour" database the elements necessary for this science. 

These elements are: 

Admin An Admin is identified by an "ID" & 

surname, first name 

Stakeholders Each Partners identified by their ID code, 

surname, first name, email, password 

The Visitors A visitor may be identified by his name, 

surname, address, city, country 

Types of service Identified by its ID and type 

 Figure: Database management elements 

 

 The conceptual data model CDM 

The conceptual data model (CDM) is to formally write the 

data to be used by the information system. It is therefore a data 

representation, easily understood, allowing to describe the 

information system using entities. 

 The logical data model 

It allows giving the structure used without referring to a 

programming language. It seeks to determine the type of data 

used during processing, and thus the relationship between the 

database used. 

 The development environment 

The database management system chosen is MySQL. 

 MySQL allows you to manipulate a very large 

amount of data easily and with great flexibility. 

 In order to benefit from the tools indicated in the 
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paragraph above, the Wampserver 2.1 pack was 

installed locally. 

 Wampserver allows to install automatically and easily 

a platform allowing the exploitation of a website in 

PHP which could possibly need access to a database. 

That includes the following applications:  

- The Apache web server 

- The MySQL database server 

- The PHP application server 

- The PHP MyAdmin tool to manage MySQL 

databases 

 

c. The graphical interface 

After the completion of the database comes the stage of 

creation of forms, and understanding the specialties of each 

form and functionalities. We will detail one by the other. We 

will develop the graphical interface using HTML, PHP, 

JavaScript and style sheets (CSS). 

At the beginning of the work, we start by drawing thumbnails. 

This thumbnails form a graphical representation of the pages 

that must be created for the application. They facilitate the 

work on the application. 

Home page 

Discussion 

forum 

Sensitization e-

tourism 

Virtual 

Office 

Contact 

us 

Figure 4 : The desired components in each page 

 

C. Development Stages and Application security 

The application has two account types: an admin account (the 

application administrator) and responders’ accounts (according 

to the number of participants in the application). So to secure 

the application against any intrusion for indefinite purposes, 

we have defined a login and a password for each User. 

This form is defined in a user name input field, an area to enter 

the Password, and a validation button. The form contains: 

a. Page layout 

The menu is made up of 6 pages (Home, Discussion Forum, 

Awareness, e-tourism, Virtual Office, Contact us) each 

window has objectives. 

The home page is composed of e-tourism related photos that 

change automatically. It also includes a Facebook page link for 

the follow-up of the latest news about affective computing in 

the region, a comment box is in the right of the page for 

visitors. 

Then a second page of a discussion forum, which groups the 

participants on the platform and gathers several treated 

subjects. 

The third page concerns the main existing awareness-raising 

tools. 

The fourth page aims at the presentation of e-tourism, and its 

diversity of purpose and advantage. 

The fifth page that presents our vision has a virtual office of 

psychologists to avoid the negative shyness of certain people. 

And finally, the last page "Contact us" is an email 

communication tool. It is in this way that users can get directly 

in touch with us. 

b. The Case of Uses 

Administrator (Webmaster) 

You can do everything including access to the server 

administration center and manage all the pages. In addition, it 

is possible to maintain and develop the platform among the 

most specialized functions: 

 Add, edit and delete pages 

 Activate/desactivate, edit and delete news 

 View, delete comments 

 View, delete photos 

 System administrator 

 Technical support 

 Web developer 

 

Visitors: 

 Consult the pages, service, contact us 

 Add new comment 

 Participation in debate 

 Visit the virtual offices of some psychologist 

 Find all the news related to the human sciences 

 Propose changes and updates 

 

CONCLUSION 

The idea is to put in place a computer terminal for tourists, in 

order to provide some information. Starting with an 

"Automatic recognition of the language" which has been used 

by the tourist, then extracting keywords from what the tourist 

said ("automatic speech recognition"), and finally offering 

answers to the tourist. 

The work we have done determines the nature of the strategic 

objectives, weaknesses, strengths, possible solutions and the 

incremental benefits. The development strategy of the Oriental 

region and the valorization of heritage are the main axis of the 

communication. 

It is with no doubts that our study reveals rather in the domain 

of a program of action which should be drawn from a series of 

studies of recognition, identification, exploitation, recovery 

and evaluation. But the realization of this program has 

previously required a collection of ideas and opinions, 
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criticisms and suggestion, for the launch of an effective 

strategy that intend to value the heritage of the studied region. 

Now that we have explored the importance of information 

systems in tourism, we need to turn our attention to the role 

that information systems play in a tourism organization. So far 

we have looked at what the components of an information 

system are, but what do these components actually do for a 

tourism organization? From our definitions above, we see that 

these components collect, store, organize, and distribute data 

throughout the organization. In fact, we might say that one of 

the roles of information systems is to take data and turn it into 

information, and then transform that into organizational 

knowledge. As technology has developed, this role has 

evolved into the backbone of the organization. To get a full 

appreciation of the role information systems play in tourism, 

we should review how they have changed over the years [6]. 

The continuity of the system will be based on machine 

learning is one of the mechanisms that aim to analyze the   

data [7]. The objective of this technology is to create 

knowledge in an automatic [8]. 
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