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The thesis presents a synthesis of the author's preoccupations, scientific and 

professional results, published after receiving the PhD degree in Economic Informatics, in 

2011, with the thesis "Distributed Architectures for Collaborative Geographic Information 

Systems", supervised by Prof. univ. dr. Ion Ivan. 

The habilitation thesis is structured in three sections, the first one focusing on the 

evolution of the career in terms of academic, scientific and professional achievements. During 

this period, I have published as author or co-author 15 articles in journals included in ISI Web 

of Science, 21 articles presented at international conferences, 3 books published by recognized 

publishing houses and 7 book chapters published by Springer. I have been a member or sub-

project coordinator for four national and international projects.  As a reviewer, I have evaluated 

128 articles submitted to national and foreign journals and conferences. During the year 2018 

I have been an invited professor at the ERCOS - ERgonomie et COnception des Systèmes 

laboratory, belonging to Université de Technologie de Belfort-Montbéliard, where we have 

analysed the benefits of using semantic web, Internet-of-Things technologies and other recent 

scientific  advancements in order to develop products with a high degree of ergonomics and 

personalization. I have also developed collaborations with foreign institutions, such as 

Université de Technologie de Belfort-Montbéliard (France), Université Bourgogne Franche-

Comté (France) and De Montfort University – Leicester (United Kingdom). According to 

Google Scholar, my publications have been cited 304 times (212 times in the last 5 years). The 

i10-index and h-index have the value 10. 

The second section is composed from three sections and presents a synthesis of the 

main scientific achievements in the field of artificial intelligence: semantic web, natural 

language processing and multi-agent systems. 

The first chapter discusses how semantic web technologies can be used to analyse the 

online social networks. Accurately understanding the opinions of social network users could 

provide invaluable information to companies looking to better understand how their products 

and services are perceived. Also, since many messages contain clues about the factors that can 

influence the companies’ image, by analysing the social media messages it becomes possible 

to easily monitor the public’s opinion, and to discover potentially damaging issues as soon as 

they emerge. Compared to traditional marketing studies, which usually take time and involve 

high costs, social media analysis offers the promise of obtaining almost real-time opinions from 

a huge number of actual or potential customers. To this end, an ontology has been proposed 

that complements the classes and properties already defined in the FOAF and SIOC ontologies 

by adding the Twitter-specific elements. Using a modular approach, several ontologies have 

been proposed for analysing social media, for analysing the attitude towards the characteristics 

of products and services, for analysing the factors that can influence the company image, as 

well as those that indicate how the public is perceiving the corporate social responsibility 

practices.  
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The second chapter focuses on the approaches that can be used for analysing the 

polarity of social media messages, in order to classify them as positive, negative or neutral. 

Also known as Sentiment Analysis, polarity detection is a growing area of the Natural 

Language Processing field, that requires a multidisciplinary approach which combines 

elements from various domains such as artificial intelligence, psychology and linguistics. 

Given the essential role played by lexicons in the context of sentiment analysis algorithms and 

the considerable effort required to build them, we have analysed how grey systems theory could 

be used to build new, more comprehensive lexicons by combining several existing lexicons. 

To model uncertainty, the grey systems theory works with a special type of numbers called 

grey numbers. Grey numbers are defined as numbers for which the exact value is not known 

but is known to be within a certain range. By being able to model various levels of uncertainty, 

grey numbers can better model many types of real-world situations, in which information is 

frequently inexact. Also, in the same chapter I have investigated how techniques from the grey 

systems theory can be used in conjunction with SentiWordNet to improve the accuracy of the 

analysis of feelings expressed in the messages published on social media networks. 

The third chapter describes how multi-agent systems can be used to model and simulate 

the human behaviour in various contexts: modelling the "contagion" phenomenon, classifying 

boarding methods to reduce airline costs and increase customer satisfaction and evacuation 

from classrooms in emergency situations. Thus, in order to model the "contagion" 

phenomenon, we have started from the preliminary results in the scientific literature that 

emphasized the importance of social media networks, which have changed the way of 

communication between different categories of users as well as between users and the business 

environment. Over time, it has been proven that online social platforms are more effective than 

traditional communication used in marketing, influencing consumer attitudes and behaviours. 

In this context, the goal has been to analyse the phenomenon of "contagion" on social networks 

regarding the adoption of "eco-friendly" products, considering a series of publications that 

showed that the purchase of these products depends on a number of elements such as: the 

attitude towards the product and the environment, the perceived monetary value of these 

products and the social influence. Moreover, by analysing the comments posted on social 

networks for a range of environmentally friendly products, it has been established that the 

attitudes of online social network users are often positive about the existence of such products 

on the market. Based on a questionnaire, the attitude of social network users has been extracted, 

along with elements such as: the power to influence and susceptibility to being influenced. A 

multi-agent system has been created and used for simulations. Based on the simulations, it has 

been concluded that an increase in exposure to online social networks can have a positive 

impact on the adoption of environmentally friendly products. Moreover, by exposing agents to 

a series of advertisements on such online social networks, it was found that in both cases 

(regular and durable goods), by doubling the exposure to online social media ads, the adoption 

time is reduced by more than 37% compared to the situation in which the agents only talk to 

each other about the purchase and the benefits of these products. 
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Another research direction that has been investigated has been the classification of 

airplane boarding methods. The aim has been to create a framework in which the methods 

proposed in the literature and those used by airlines in practice could be tested and analysed 

under the same conditions. In addition to the establishing a hierarchy of the methods proposed 

in theory, a multi-agent system has been developed that simulate the human behaviour with 

regard to the preference for a particular seat in the airplane, for the situation in which the  

boarding is done without the assignment of a particular seat on the boarding pass. The 

implementation of this boarding method was a challenge because it involved taking individual 

passenger preferences into account and adapting them as the airplane has less and less available 

seats. Three defining elements were extracted and evaluated using a questionnaire: row 

preference, column preference, and agglomeration importance. Based on the model, six 

methods used in practice have been tested and hierarchized in terms of boarding duration for 

different levels of aircraft occupancy.  

Evacuation from classrooms using agent-based modelling has been another research 

direction. Various types of classrooms have been studied, ranging from small ones to elevated 

lecture halls. For each situation, the seat and desk configuration that offers the shortest 

evacuation time has been established, given the fixed door positions. A hierarchy of the 

analysed configurations according to door positions has been presented. Furthermore, the use 

of multi-agent systems to improve students' perception of how they should act in emergency 

situations has been analysed. Thus, on the basis of a study of the whole analysed population, 

consisting of 30 sixth grade students, it was found that, after watching the simulations using 

the proposed agents model, the number of wrong answers to the different evacuation situations 

presented has decreased from 28% to 5.01%, which makes us consider that the results obtained 

are encouraging and that agent-based modelling can be used successfully as a teaching tool. 

The third section includes the academic, scientific and professional career development 

plan. On the teaching direction, I intend to contribute to updating the curriculum in relation to 

the latest developments in the field, both by developing and adapting the existing disciplines 

and by introducing new disciplines, especially in the field of machine learning. As far as 

research is concerned, I want to develop innovative solutions for social media analysis, for 

multi-agent systems and for personalized recommender systems. 

 

 

 


