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La qualité de l’Établissement d’enseignement supérieur : 

 Établissement « Point focal » 

Établissement « Partenaire »   

 

Projet de Formation Doctorale par Filière 

Etablissement Domaine Filière(s) 

U.Ghardaia MI Informatique 

 

Structures d’adossement du projet de formation doctorale  
 

    Code(s) du Laboratoire(s) de Recherche : C0350300, C1160700 

             Autre (Centre de recherche ou unité de recherche) :------------------------------------------------------------- 

  

Type d’Ecole Doctorale  
 

  
École doctorale régionale  

 École doctorale nationale 

 

Responsable du Comité de Formation Doctorale CFD 
 
 

Dr. Slimane Bellaouar 
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1- Domiciliation de la formation doctorale : 
 

Établissement  Faculté / Institut Département 

Université de Ghardaia Sciences et Technologie Mathématiques et 
Informatique 

2- Responsable du comité de formation doctorale CFD : 
(Professeur, MCA)  
 
Nom & prénom : Bellaouar Slimane 

Grade : MCA 

 Tel : +213 (0) 29 25 81 21    Fax :          Email :  bellaouar.slimane@univ-ghardaia.dz /  

                                                      bellaouars@gmail.com 

Joindre un CV succinct en annexe de l’offre de formation (selon modèle joint). 
 

3- Bilan des formations doctorales en cours dans la filière  
 

Y a-t-il des formations doctorales en cours ?            OUI                             NON 
 

Si oui, veuillez renseigner le tableau suivant : 
 

Année d’habilitation Nombre total d’inscrits 
Nombre de doctorants 

ayant soutenu 
Nombre de doctorants 

n’ayant pas soutenu 

2022 3 0 3 

 
   

 
   

 
   

 
   

4- Objectifs assignés à la formation doctorale (Joindre synthèse selon annexe2) 

- La synthèse des objectifs est jointe dans l’annexe2. 

 

5- Les capacités effectives : Moyens humains et matériels déployés (annexe 3) 

Citer avec précision et exactitude les moyens humains (Enseignants de rang magistral, 
compétences externes, …) et moyens matériels (Laboratoires, équipements, …) 
disponibles, à même de garantir l’élaboration et l’aboutissement du projet doctoral 
proposé.  

 

 

mailto:bellaouar.slimane@univ-ghardaia.dz
mailto:bellaouars@gmail.com
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6- Comité de formation doctorale : 

Nom  
et Prénom* 

Grade Filière Spécialité 
Etablissement de 

rattachement 

Qualité  
(Responsable, directeur 

de thèse, directeur de 
labo d’adossement, 

VDPG/DAPG) 

Bellaouar 
Slimane 

MCA Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université de 
Ghardaia 

Responsable/ 
Directeur de thèse/ 

Directeur de labo 
d’adossement 

Moussaoui 
Abdelouahab 

Professeur Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université 
Ferhat Abbas, 

Sétif 1 
Directeur de thèse 

Nehar Attia MCA Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université 
Ziane Achour, 

Djelfa  
Directeur de thèse 

Kina 
Abdelkrim 

MCA 
Mathématiques Mathématiques 

Université de 
Ghardaia 

VDPG 

Kerrache 
Chaker 

Abdelaziz 

MCA 

Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université 
Amar Telidji, 

Laghouat 

Directeur de labo 
d’adossement 

Le nom et le prénom du responsable de la formation est mis en première position, il doit être de la 
même filière que la formation doctorale. 
(*) Joindre CV selon annexe 1. 
 

7- Équipe d’encadrement* des thèses de doctorat (Pr, MCA, DR, MRA) :  

Nom  
et Prénom** 

Grade Filière Spécialité 
Etablissement 

de rattachement 

Nombre de 
thèses en cours 
d’encadrement 

Nombre de 
thèses à 

encadrer 

Bellaouar 
Slimane MCA Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université de 
Ghardaia 

 
2 

 
4 

Moussaoui 
Abdelouahab Professeur Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université 
Ferhat Abbas, 
Sétif 1 

 
2 

 
3 

Nehar Attia MCA Informatique 

Systèmes 
intelligents et 
Apprentissage 
automatique 

Université 
Ziane Achour, 
Djelfa  

 
0 

 
2 

(*) Équipe d’encadrement = Directeurs de thèses mentionnés dans le tableau 6 (CFD). 

(**) Joindre CV selon annexe 1. 
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8- Sujets des thèses proposés : 
(Les enseignants ayant dépassé le nombre maximal d’encadrement autorisé ne peuvent 
pas proposer de nouveaux sujets de thèses -sauf filières stratégiques-) : 

Sujet de thèse 
proposé(*) 

Filière du sujet de thèse 
Spécialité du sujet de 

thèse 
Directeur de Thèse 

Continual Learning: 
Towards Lifelong 
Artificial Intelligence 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Bellaouar Slimane 

Advancing Explainable 
AI for Medical Imaging 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Bellaouar Slimane 

AI-powered IDS/IPS Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Bellaouar Slimane 

A Deep Approach for 
Dynamic Community 
Detection in Multimodal 
Networks 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Bellaouar Slimane 

Multimodal Data Fusion 
for Alzheimer's Disease 
Prediction 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Nahar Attia 

Deep Learning and Large 
Language Models for 
Advanced Plagiarism 
Detection in Arabic Text  

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Nahar Attia 

Advanced Meta-
Learning Models for 
Improved Biomedical 
and Biological Image 
Recognition based on 
Enhanced Deep 
Convolutional Object 
Detectors 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Moussaoui 
Abdelouahab 

Exploring Self-
Supervised Vision 
Transformers for 
Medical Image Analysis: 
A Comparative Study of 
DINO ViT Variants 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Moussaoui 
Abdelouahab 

Integrating Deep Multi-
Task Learning with 
Vision Transformers for 
Enhanced Medical 
Image Analysis 

Informatique Systèmes intelligents et 
Apprentissage 
automatique 

Moussaoui 
Abdelouahab 

(*) Les sujets de thèse doivent répondre aux objectifs et priorités cités dans la note 
méthodologique. Pour Chaque sujet de thèse, prière de renseigner, le plan de recherche 
correspondant (Voir annexe 4). 
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9- Parcours de formation ouvrant droit à la participation au concours 
d’accès : 

L’offre de formation de 3ème cycle correspond à une filière impliquant toutes les 
spécialités de la même filière, avant ou après harmonisation, dispensés à l’échelle 
nationale.  

10- Programme de la formation de renforcement des connaissances : 
 

Activités Semestre 1 Semestre 2 

Cours de renforcement de 
spécialité en rapport avec la 

formation Doctorale 

Advances Approaches of Deep 
Learning (26 h) 

Computer Vision and Medical 
Image Analysis (26 h) 

Explainable AI (XAI) for Deep 
Learning Models (26 h) 

Machine/Deep Learning for 
Cybersecurity (26 h) 

Séminaires 

 
01 -Transparent NLP: Techniques 
for Explainability in Natural 
Language Processing  

 
01 - Deep Learning and 
Cybersecurity: Innovations and 
Challenges 

Important :  

• Les cours dispensés entrent dans le cadre des charges pédagogiques des enseignants 
chercheurs. 

• Le volume horaire des cours de renforcement des connaissances est fixé à deux (02) 
heures par semaine. Ces cours peuvent être organisés par spécialité ou regroupés par 
filière.  

• Une formation complémentaire est assurée selon la réglementation en vigueur. 

• Le carnet de doctorant est obligatoire pour la validation des acquis et pour le suivi du 
doctorant, qui sera introduit dans la plateforme numérique PROGRES. 

11- Intervenants dans la formation de renforcement des connaissances : 
 

Noms et Prénoms Qualité* 
Nature de l’intervention (Cours, atelier, 

conférence, etc…) 

Bellaouar Slimane Conférencier Cours/atelier/conférence 
Ziadi Djelloul Enseignant invité Cours/atelier/conférence 

Moussaoui Abdelouahab Enseignant invité Cours/atelier/conférence 

Nehar Attia Enseignant invité Cours/atelier/conférence 

Hedjam Rachid  Enseignant invité Cours/atelier/conférence 
Cherroun Hadda Enseignant invité Cours/atelier/conférence 
Kerrache Chaker 
Abdelaziz 

Enseignant invité Cours/atelier/conférence 

Ouladnaoui Slimane Conférencier Cours/atelier/conférence 

Guellouma Younes Enseignant invité Conférence 
Saidi Ahmed Conférencier Cours/atelier/conférence 

Degha Houssem Eddine Conférencier Cours/atelier/conférence 

Khelil Abdelkader Enseignant invité Cours/atelier/conférence 
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(*) Enseignant invité, associé, conférencier, … 

12- Conventions de partenariat : accords nationaux et internationaux : 
(Joindre obligatoirement toutes les copies de conventions) 
 

❖ Convention de partenariat liant les établissements partenaires 
concernés par l’école doctorale :  
(Établissements d’enseignement supérieur)  
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❖ Convention de partenariat liant l’établissement au partenaire socio-
économique, instances administratives, collectivités locales…etc 
(conformément à la note n°242/SG/2024 du 28 février 2024) 
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❖ Convention de partenariat liant l’établissement à un centre de recherche 
(conformément à la note N°242/SG/2024 du 28 février 2024) 
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13- Structures d’adossement et de soutien à la formation : 
 

❖ Laboratoire de recherche :  

Dénomination du laboratoire Directeur du laboratoire 

Laboratoire des Mathématiques et Sciences 
Appliquées (LMSA) – Université Ghardaia 

Bellaouar Slimane 

Laboratoire de l’Informatique et des Mathématiques 
(LIM) – université Laghouat 

Kerrache Chaker Abdelaziz 

 

❖ Autres structures : 

Dénomination de la structure Directeur/Responsable 

  

  
 

14- L’offre de formation doctorale fait-elle partie de la carte de formation 
de    votre établissement ? 

 Oui                             Non     

Si oui, joindre copie d’arrêtés : 

• Arrêté n° 570 du 05 Aout 2015 portant mise en conformité des licences habilitées au 
titre de l’université de Ghardaia pour le domaine « Mathématiques et Informatique ». 
 

• Arrêté n° 1355 du 08 Aout 2016 portant Harmonisation des Masters habilitées au titre 
de l’université de Ghardaia pour le domaine « Mathématiques et Informatique ». 
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Annexe n° 1 : Modèle de CV à joindre pour tout participant  

à la Formation Doctorale (Une page maximum) 

Nom et Prénom : Bellaouar Slimane 

Dernier Diplôme et date d’obtention : Doctorat en sciences / 18-03-2018 

Spécialité : Informatique 

Grade : MCA 

Fonction : Enseignant chercheur 

Établissement de rattachement : Université de Ghardaia 

Tel mobile : 0670040003 

Tel/fax :  

Mail : bellaouars@gmail.com / bellaouar.slimane@univ-
ghardaia.dz 

Domaines d’intérêts scientifiques : Intelligence artificielle, apprentissage automatique, 
apprentissage profond, méthodes à noyaux, conception 

et analyse des algorithmes  

Indiquer les publications réalisées 
durant les cinq (05) dernières années : 

 
A. Bekkair, S. Oulad-Naoui, S. Bellaouar, R. R. Krimat 
and A. Haddaoui, "CNN-based Community Detection: 
A Comparison Study," 2023 5th International 
Conference on Pattern Analysis and Intelligent Systems 
(PAIS), Sétif, Algeria, 2023, pp. 1-6, doi: 
10.1109/PAIS60821.2023.10322072. 
 

A. Haouhat, S. Bellaouar, A. Nehar and H. Cherroun, 
"Towards Arabic Multimodal Dataset for Sentiment 
Analysis," 2023 Fourth International Conference on 
Intelligent Data Science Technologies and Applications 
(IDSTA), Kuwai, Kuwait, 2023, pp. 126-133, doi: 
10.1109/IDSTA58916.2023.10317847. 
 

A. Nehar, S. Bellaouar, S. Souffi and M. Bouameur, 
"Dhati: a Fine-tuned Large Language Model for 
evaluating Subjectivity in Arabic Textual Data," 2023 5th 
International Conference on Pattern Analysis and 
Intelligent Systems (PAIS), Sétif, Algeria, 2023, pp. 1-7, 
doi: 10.1109/PAIS60821.2023.10322022. 
 

Nehar, A., Bellaouar, S., Ziadi, D. & Omar, K. M. 
(2021). Arabic Personal Name Matching: Names Written 
using Latin Alphabet. Journal of Computer Science, 17(9), 
776-788. https://doi.org/10.3844/jcssp.2021.776.788 
 

Slimane Bellaouar, Hadda Cherroun, Attia Nehar, 
Djelloul Ziadi, Weighted automata sequence kernel: 
Unification and generalization, Knowledge-Based 
Systems, Volume 212, 2021, 106654, ISSN 0950-7051,  
https://doi.org/10.1016/j.knosys.2020.106654. 

mailto:bellaouars@gmail.com
mailto:bellaouar.slimane@univ-ghardaia.dz
mailto:bellaouar.slimane@univ-ghardaia.dz
https://doi.org/10.3844/jcssp.2021.776.788
https://doi.org/10.1016/j.knosys.2020.106654
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Nom et Prénom : 
MOUSSAOUI Abdelouahab 

Dernier Diplôme et date d’obtention : 
Doctorat d’État 

Spécialité : 
Informatique 

Grade : 
Professeur 

Fonction : 
Enseignant/Chercheur 

Etablissement de rattachement : 
Université Ferhat Abbas Sétif 1 

Tel mobile : 
0549655642 

Tel/fax : 
/ 

Mail : 
moussaoui.abdel@gmail.com 

Domaines d’intérêts scientifiques : 
Artificial Intelligence, Deep Learning, Data Mining & 

Machine Learning, Signal & Medical Imaging, 
Bioinformatics & Biomining, Soft-Computing & Bio-

inspired Algorithms 
 

Indiquer les publications réalisées 
durant les cinq (05) dernières années : 

1. A Got, D Zouache, A Moussaoui, “Improved Manta Ray Foraging 
Optimizer-based SVM for Feature Selection Problems: A Medical 
Case Study”, Journal of Bionic Engineering 21 (1), 409-425. 2024 

2. A Lebal, A Moussaoui, A Rezgui, “Epilepsy-Net: attention-based 
1D-inception network model for epilepsy detection using one-
channel and multi-channel EEG signals”, Multimedia Tools and 
Applications 82 (11), 17391-17413, 2023 

3. M Berrimi, M Oussalah, A Moussaoui, M Saidi, “Attention 
mechanism architecture for arabic sentiment analysis”, ACM 
Transactions on Asian and Low-Resource Language Information 
Processing …, 2023 

4. H Chellakh, A Moussaoui, A Attia, Z Akhtar, “MRI Brain Tumor 
Identification and Classification Using Deep Learning 
Techniques”, Ingénierie des Systèmes d'Information 28 (1), 2023 

5. Y Azzi, A Moussaoui, MT Kechadi, “PU-NET Deep Learning 
Architecture for Gliomas Brain Tumor Segmentation in Magnetic 
Resonance Images”, Image Analysis and Stereology 42 (3), 197-
206, 2023 

6. H Zouaoui, A Moussaoui, “Bioinspired inference system for MR 
image segmentation and multiple sclerosis detection”, Research 
Anthology on Improving Medical Imaging Techniques for Analysis 
and , 2023 

7. S Hamdi, M Oussalah, A Moussaoui, M Saidi, “Attention-based 
hybrid CNN-LSTM and spectral data augmentation for COVID-19 
diagnosis from cough sound”, Journal of Intelligent Information 
Systems 59 (2), 367-389, 2022 

8. R Yagoubi, A Moussaoui, MB Yagoubi, “A hybrid deep learning 
and handcrafted feature approach for the prediction of protein 
structural class”, Computer Science Journal of Moldova 88 (1), 
93-108, 2022 

9. A Got, D Zouache, A Moussaoui, “MOMRFO: Multi-objective 
Manta ray foraging optimizer for handling engineering design 
problems”, Knowledge-Based Systems 237, 107880, 2022 

… 
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Nom et Prénom : Nehar Attia 

Dernier Diplôme et date d’obtention : Doctorat en sciences / 06-05-2017 

Spécialité : Informatique 

Grade : MCA 

Fonction : Enseignant chercheur 

Établissement de rattachement : Université de Djelfa 

Tel mobile : 0659324100 

Tel/fax :  

Mail : nehar.attia@gmail.com / neharattia@univ-djelfa.dz 

Domaines d’intérêts scientifiques : Intelligence artificielle, apprentissage automatique, 
apprentissage profond, méthodes à noyaux, traitement 

automatique du langage naturel 

Indiquer les publications réalisées 
durant les cinq (05) dernières années : 

 
A. Nehar, S. Bellaouar, S. Souffi and M. Bouameur, 
"Dhati: a Fine-tuned Large Language Model for 
evaluating Subjectivity in Arabic Textual Data," 2023 5th 
International Conference on Pattern Analysis and 
Intelligent Systems (PAIS), Sétif, Algeria, 2023, pp. 1-7, 
doi: 10.1109/PAIS60821.2023.10322022. 
 

A. Nehar, S. Bellaouar, S. Souffi and M. Bouameur, 
"AraSubjXLM-R: a Semantic-based Model for Arabic 

Subjectivity Classification." ISPR’2023 The 
International Conference on Intelligent Systems and 
Patterns Recognition, Hamamat, Tunisia, 2023. 
 
Nehar, A., Bellaouar, S., Ziadi, D. & Omar, K. M. 
(2021). Arabic Personal Name Matching: Names Written 
using Latin Alphabet. Journal of Computer Science, 17(9), 
776-788. https://doi.org/10.3844/jcssp.2021.776.788 
 

A. Haouhat, S. Bellaouar, A. Nehar and H. Cherroun, 
"Towards Arabic Multimodal Dataset for Sentiment 
Analysis," 2023 Fourth International Conference on 
Intelligent Data Science Technologies and Applications 
(IDSTA), Kuwai, Kuwait, 2023, pp. 126-133, doi: 
10.1109/IDSTA58916.2023.10317847. 
 
Slimane Bellaouar, Hadda Cherroun, Attia Nehar, 
Djelloul Ziadi, Weighted automata sequence kernel: 
Unification and generalization, Knowledge-Based 
Systems, Volume 212, 2021, 106654, ISSN 0950-7051,  
https://doi.org/10.1016/j.knosys.2020.106654. 
 

 

mailto:nehar.attia@gmail.com
mailto:neharattia@univ-djelfa.dz
https://doi.org/10.3844/jcssp.2021.776.788
https://doi.org/10.1016/j.knosys.2020.106654
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Nom et Prénom : Kina Abdelkrim 

Dernier Diplôme et date d’obtention : Doctorat en sciences / 02-05-2021 

Spécialité : Mathématiques  

Grade : MCA 

Fonction : Enseignant chercheur 

Établissement de rattachement : Université de Ghardaia 

Tel mobile : 0669565853 

Tel/fax :  

Mail : abdelkrimkina@gmail.com / kina.abdelkarim@univ-

ghardaia.dz 

Domaines d’intérêts scientifiques : Equations différentielles et systèmes dynamiques   

Indiquer les publications réalisées 
durant les cinq (05) dernières années : 

 
Kina, A., Bendjeddou, A. RATIONAL LIMIT CYCLES FOR A CLASS OF 

GENERALIZED ABEL’S POLYNOMIAL DIFFERENTIAL EQUATIONS, 
Poincare Journal of Analysis and Applications, 1 (10), 23–27 (2023). 
https://doi.org/10.1007/s12215-022-00774-3 

Kina, A., Berbache, A. and Bendjeddou, A. A. Integrability and limit cycles for a class 

of multi-parameter differential systems with unstable node point. Rend. Circ. Mat. 

Palermo, II. Ser 72, 1937–1946 (2023). https://doi.org/10.1007/s12215-022-

00774-3 

A. Kina , A. Bendjeddou.  On the dynamics of a class of planar differential systems. 
Nonlinear Dynamics and Systems Theory.  22 (4) (2022) 400–406. 

Kina Abdelkrim, Aziza Berbache, and Ahmed Bendjeddou. "Limit cycles for a class 

of generalized Liénard polynomial differential systems via averaging theory." Acta 

Mathematica Universitatis Comenianae 4 (2021): 437-

455.http://www.iam.fmph.uniba.sk/amuc/ojs/index.php/amuc/article/view/1525 

A.  Kina, A. Berbache and  A. Bendjeddou. A class of differential systems of degree 

even with exact non-algebraic limit cycles.  Stud. Univ. Babes -Bolyai Math. 65(2020), 

No. 3, 4410.http://www.cs.ubbcluj.ro/~studiam/index.php/journal/article/view/53 

A. Bendjeddou, A. Berbache, A. Kina, Limit Cycles for a Class of Polynomial 

Differential Systems Via Averaging Theory. Journal of Siberian Federal University. 

Mathematics & Physics 2019, 12(2), 145–159. 

http://journal.sfukras.ru/en/series/mathematics_physics 

A. Bendjeddou,  A.  Kina, Non algebraic limit cycles for family of autonomous 

polynomial planar differential systems, Punjab University Journal of Mathematics 

(ISSN 1016- 2526) Vol. 51(10)(2019) pp. 57-6.  

http://pu.edu.pk/home/journal/pujm 

 A.  Bendjeddou,  A.  Berbache and  A. Kina. A class of differnetial  systems of degree 

4k + 1 with algebraic and non-algebraic limit cycles.U.P.B. Sci. Bull., Series A, Vol. 

81, Iss. 3, (2019), p.p 23-

30.https://www.scientificbulletin.upb.ro/SeriaA__Matematica_si_fizica_aplicate.php?

lang=english&page=main2 

A. Bendjeddou ,  A. Kina . A class of polynomial differential systems with explicit limit 

cycles. International Journal of Applied Mathematics and Statistics, 58(2), (2019), 44-
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Annexe n° 2 : Objectifs du Projet Doctoral 

 

✓ Les objectifs de cette formation doctorale : 

La formation doctorale en "Systèmes Intelligents et Apprentissage Automatique" 

au sein de notre université (université de Ghardaia) vise à former des chercheurs de 

haut niveau dans le domaine en constante évolution de l'intelligence artificielle dans 

une perspective de répondre, en matière de développement technologique, aux 

besoins de notre établissement universitaire, en particulier, et de notre société, en 

général.  En combinant une solide formation théorique, des travaux de recherche de 

pointe et une expérience pratique, cette formation doctorale prépare les étudiants à 

faire avancer les frontières de la science et de la technologie dans le domaine des 

systèmes intelligents et de l'apprentissage automatique. 

Les objectifs principaux de cette formation sont multiples : 

1. Répondre aux priorités stratégiques du pays en matière d'intelligence artificielle. 

2. Renforcer la compétitivité des entreprises locales et internationales dans le 

contexte du progrès technologiques et la concurrence internationale 

3. Renforcer les capacités d'encadrement dans ce domaine en plein d'expansion, 

notamment au sein de notre université.  

4. Assurer une continuité à notre formation master (Systèmes intelligents pour 

l'extraction de connaissances – SIEC) qui est orientée vers l'intelligence 

artificielle, l'apprentissage automatique et l'apprentissage profond. 

5. Approfondir la compréhension des principes fondamentaux des systèmes 

intelligents et de l'apprentissage automatique, y compris les techniques avancées 

de modélisation, d'analyse et d'optimisation des données. 

6. Développer les compétences nécessaires pour concevoir, développer et évaluer 

des solutions innovantes dans divers domaines d'application, tels que la 

robotique, la santé, le traitement automatique de la langue, et bien d'autres 

encore. 

7. Encourager la recherche interdisciplinaire en favorisant les collaborations entre 

les domaines de l'informatique, des mathématiques, de la statistique, de la  

médecine, de la littérature, et des sciences cognitives. 
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8. Accompagner le développement du numérique dans les pratiques universitaires. 

9. Augmenter les capacités de recherche et de production scientifique des 

laboratoires de notre établissement. 

10. Renforcer l'attractivité des formations en offrants une formation en plein essor. 

11. Encourager la mobilité inter-universitaire qui est l'essence du système LMD et de 

l’école doctorale. 

12. Permettre une expansion de la filière informatique dans notre établissement 

13. Couverture de l'encadrement des modules informatique dans toutes les facultés 

de l'université. 

✓ Le lien avec les axes stratégiques et prioritaires : 

La formation doctorale en "Systèmes Intelligents et Apprentissage Automatique" 

représente une réponse stratégique aux défis contemporains en matière de 

développement technologique. En alignant ses objectifs avec les axes stratégiques et 

prioritaires de recherche, elle vise à contribuer activement à plusieurs domaines 

clés :  

1. Explorer les sciences fondamentales sous-jacentes à l'intelligence artificielle, elle 

favorise le développement de nouvelles théories, méthodes et techniques, ouvrant 

la voie à des avancées significatives dans le domaine. 

2. Mettre l'accent sur les applications pratiques de l'intelligence artificielle, elle 

contribue à développer des solutions novatrices dans des domaines tels que la 

santé, l'ingénierie, l'énergie et les sciences sociales, renforçant ainsi l'impact de la 

recherche sur la société. 

3. Intégrer la cybersécurité, le big data et la data science dans son programme, elle 

offre une perspective holistique et multidisciplinaire, permettant aux étudiants de 

comprendre et de relever les défis émergents liés à la gestion, à l'analyse et à la 

protection des données à grande échelle. 

4. Unir la recherche fondamentale à des applications concrètes, cette formation 

doctorale s'engage à façonner l'avenir de l'intelligence artificielle et à répondre 

aux besoins changeants de notre société dans un monde numérique en constante 

évolution. 
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Annexe n° 3 : Les Capacités Effectives 

  
✓ Compétences humaines mobilisées : 

A. Enseignants de l’établissement de rang magistral 
 

N Nom et Prénom Grade Observations 
Bellaouar Slimane MCA  
Kina Abdelkrim MCA  
Guerarra  siham MCA  

 
B. Compétences externes 

 
N Nom et Prénom Grade Établissement de rattachement 

Moussaoui Abdelouahab Pr Université Ferhat Abbas, Sétif 1 

Nehar Attia MCA Université Ziane Achour, Djelfa  

Cherroun Hadda Pr Université Amar Telidji, Laghouat 

Kerrache Chaker Abdelaziz MCA Université Amar Telidji, Laghouat 

Guellouma Youness  MCA Université Amar Telidji, Laghouat 

Ziadi Djelloul Pr Université de Rouen, (La Haute 
Normandie-France) 

Hedjam Rachid  Associate Professor Bishop’s University, Canada  

 
✓ Moyens matériels déployés : 

A. Laboratoires pédagogiques/de recherche et équipements 
 

Intitulé de l’équipement Nombre Observations 
Laboratoire 

pédagogique Info-01 
Serveur 1  
PC 30  
Data-show 1  

Laboratoire 
pédagogique Info-02 

Serveur 1  
PC 30  
Data-show 1  

Station de travail pour machine learning 2 Laboratoire LMSA 

Station de travail pour machine learning 3 Laboratoire LIM 

Salle visio-conférence 1  

 
B. Espaces de travaux personnels et TIC 

 
Espace de travail Nombre Observations 

Salle médiathèque 1 Elle comporte des salles 
informatique, Imprimerie, salles de 
conférences et un Centre 
d'intensification linguistique 

Bibliothèque de la faculté ST 1  

Bibliothèque centrale 1  
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Annexe n° 4 : Plan de recherche 

 

Project 1:  Continual Learning: Towards Lifelong Artificial Intelligence 

 
✓ Contexte de la recherche : 

 

Continuous learning, also known as lifelong learning or progressive learning, presents a 
major challenge in artificial intelligence (AI) research. While current machine learning 
models excel at learning from large static datasets, they often struggle to adapt and retain 
knowledge in environments that change over time. Continuous learning seeks to address 
this limitation by enabling AI systems to learn gradually from a stream of data while 
preserving previously acquired knowledge. This research proposal aims to advance the field 
of continuous learning by exploring new algorithms, methods, and theoretical frameworks 
to promote the development of lifelong artificial intelligence systems.  

Continual learning represents a critical research frontier in artificial intelligence, with 
profound implications for the development of lifelong learning machines capable of 
autonomous adaptation and continual improvement. This research proposal aims to 
contribute to the advancement of continual learning by addressing key challenges and 
fostering interdisciplinary collaboration to accelerate progress towards the vision of lifelong 
artificial intelligence. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

1. Developing new algorithms for continuous learning: This research will focus on designing 
and developing innovative algorithms capable of learning gradually from continuously 
evolving data streams while avoiding catastrophic forgetting. This phenomenon refers to 
the tendency of neural networks to forget previously learned information when exposed 
to new tasks or different data distributions.  

2. Studying enhanced memory models: Neural architectures with additional memory have 
shown promise in mitigating catastrophic forgetting by selectively storing and reactivating 
past experiences. This research will explore the integration of external memory 
mechanisms, such as differentiable neural associative memories and episodic memory 
modules, into deep learning models to enhance their ability to retain and reuse knowledge 
over time.  

3. Addressing scalability and efficiency challenges: Continuous learning algorithms must be 
both scalable and computationally efficient to handle massive and complex data streams 
encountered in real-world applications. This research will explore strategies for efficient 
model parameterization, dynamic network architectures, and effective sampling 
techniques to enable continuous learning in resource-constrained environments.  

4. Studying lifelong representation learning: Learning informative and disentangled 
representations is crucial for enabling continuous learning systems to adapt to new tasks 
and domains without suffering from catastrophic forgetting. This research will investigate 
unsupervised and self-supervised learning approaches for acquiring hierarchical, 
interpretable, and transferable representations that facilitate lifelong learning and 
knowledge transfer across tasks.  
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• Methodology:  

 
1. Survey in detail the existing algorithms, methodologies, and criteria in continuous 

learning.  
2. Design and implement new continuous learning algorithms leveraging insights from 

cognitive science, neuroscience, and machine learning.  

3. Evaluate the performance of the proposed algorithms on standard datasets and real-world 
data to assess their accuracy, memory efficiency, and scalability.  

4. Conduct in-depth empirical studies and ablation analyses to understand the underlying 
mechanisms and limitations of various continuous learning approaches.  

5. Collaborate with researchers from diverse disciplines to explore the intersections of 
continuous learning with other domains such as meta-learning, lifelong robotics, and 
autonomous systems. 

 

• Expected Contributions:  

1. Development of state-of-the-art continual learning algorithms capable of adapting to non-
stationary environments and retaining knowledge over time.  

2. Insights into the mechanisms underlying catastrophic forgetting and effective strategies 
for mitigating its effects in neural networks.  

3. Advancement of memory-augmented neural architectures and lifelong representation 
learning techniques for building more robust and adaptive AI systems.  

4. Creation of benchmark datasets and evaluation protocols to facilitate fair and 
reproducible assessment of continual learning algorithms and methodologies.  

 
• Key words:  Continuous learning, progressive learning, meta-learning, lifelong artificial 

intelligence, autonomous systems, cognitive science, neuroscience 
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Project 2:  Advancing Explainable AI for Medical Imaging 

 
✓ Contexte de la recherche : 

 

Medical imaging plays a central role in contemporary healthcare by helping clinicians 
identify patient conditions, develop treatment plans, and monitor disease progression. 
Thanks to rapid advances in artificial intelligence (AI), computers are now able to analyze 
these images and discern details that might escape human observation. However, 
clinicians often have difficulty understanding the logic behind the computer's decision-
making process. This lack of transparency calls into question their confidence in the 
computer's recommendations. 

Explainable AI (XAI) holds immense potential to revolutionize medical imaging by 
allowing clinicians to harness the power of AI while maintaining control and understanding 
of the diagnostic process. This research proposal aims to advance the field of XAI in 
medical imaging by developing interpretable deep learning models, exploring domain-
specific interpretability techniques, and improving the transparency and reliability of 
healthcare systems based on AI. By bridging the gap between AI systems and clinical 
decision-making, this research aims to accelerate the adoption of AI technologies in 
healthcare and improve patient outcomes. 

Therefore, this research proposal aims to improve the interpretability of these 
computer programs. Our goal is to enable clinicians to understand the reasoning behind the 
computer's conclusions. In doing so, we aim to facilitate informed decision-making and 
foster greater confidence among clinicians in the use of AI for patient care. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

1. Create easy-to-understand deep learning models: This research will focus on making deep 
learning models that are easy for people to understand. We want these models to be 
simple to interpret while still being accurate. We'll add features like attention mechanisms, 
saliency maps, and visualization tools to help clinicians see why the AI is making certain 
predictions. 

2. Study ways to make medical imaging easier to understand: Medical images are complex, 
so we need special methods to help clinicians make sense of them. This research will 
explore techniques tailored specifically for medical imaging, like using known body 
structures, pinpointing areas of disease, and finding markers for specific illnesses. These 
methods will help doctors get useful information from the AI's findings. 

3. Improve transparency and reliability: It's important for clinicians and patients to trust AI 
systems. This research will look for ways to measure how sure the AI is about its 
predictions and how likely it is to make mistakes. By doing this, doctors can better 
understand when to rely on AI recommendations. 

4. Connect AI systems with clinical decisions: For AI to work well in hospitals, it needs to work 
smoothly with clinicians. This research will explore tools that help doctors and AI work 
together. This could include visual aids, decision-making support systems, and designs that 
focus on what clinicians need to know. 
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• Methodology:  

 
1. Conduct a thorough examination of existing XAI techniques and methodologies, focusing 

on their suitability for medical imaging tasks. 
2. Design and implement interpretable deep learning architectures tailored to various 

medical imaging modalities, such as X-ray, MRI, CT, and histopathological images. 
3. Evaluate the proposed XAI models on diverse medical imaging datasets using clinically 

relevant performance metrics and user studies. 
4. Collaborate with radiologists, pathologists, and other healthcare professionals to assess 

the clinical utility and user-friendliness of the developed XAI tools in real-world settings. 
5. Disseminate research findings through peer-reviewed publications, open-source software 

repositories, and educational workshops to promote knowledge exchange and community 
engagement. 

 

• Expected Contributions:  

1. Development of interpretable deep learning models suitable for medical imaging 
applications, enabling clinicians to understand and trust AI-generated predictions. 

2. Overview of domain-specific interpretability techniques for medical imaging, facilitating 
the identification of disease biomarkers and aiding clinical diagnosis and treatment 
planning. 

3. Improving the transparency and reliability of AI-based healthcare systems, driving 
acceptance and adoption by healthcare professionals and patients. 

4. Bridging the gap between AI systems and clinical decision-making through the 
development of user-centric XAI tools and decision support systems for medical imaging.  

 
• Key words:  Explainable AI, Medical Imaging, Interpretable deep learning models, 

Transparency, Reliability, Attention mechanisms, Saliency maps, Visualization, Clinical 
decisions 
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Project 3:  AI-powered Intrusion detection/prevention systems (IDS/IPS) 

 
✓ Contexte de la recherche : 

 

In a hyperconnected world and the increased need for large-scale digitalization, 
computer systems and networks are exposed to latent and varied threats and attacks 
which could degrade their performance, suspending their availability or even render them 
paralyzed, offline or obsolete. 

Intrusion detection/prevention systems (IDS/IPS) are modules that contribute with 
other hard or soft mechanisms in a reactive or proactive manner to maintain system 
security. In general, they are either signature-based or behavior-based. The earlier IDS/IPS 
are based on statistical techniques (Markov Chain, Thresholds, NIDES, etc.) in order to 
signal behavior that they qualify as “abnormal”, next, Data Mining techniques (Random 
Forest, ANN, kNN, etc) have also been exploited to improve the detection efficiency of 
these vital modules of current architectures. 

The objective of this doctoral project is to investigate AI-powered IDS/IPS by discerning 
the contribution of recent artificial intelligence methods, more particularly those based on 
machine/deep learning, to strengthen the performance and quality of IDS/IPS. The emphasis 
will be placed on recent deep learning architectures and algorithms: CNN, RNN, AE, and 
supervised or unsupervised paradigms. The project may also find ramifications towards 
cutting-edge technologies related to security such as blockchains, and also new paradigms 
such as bio-inspiration, light weight learning/devices and self and federated learning. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

 
 

  

• Methodology:  

1. Exploration of the cyber-security domain: goal, main areas, type of attacks, ... 
2. Investigation of IDS/IPS systems since the 80’th in terms of architecture (Host/Network 

based) and approaches (Signature/Behavior based) 
3. Review of ML solutions and the feature engineering involved with the main techniques: 

SVM, K-means, DT, etc. 
4. Discovery of the impact of (new)deep learning architectures in improving both the 

process and the result of existing IDS/IPS systems particularly as end-to-end approach. 
5. Review in parallel of the main datasets and evaluation metrics used in IDS/IPS (NSL-KDD, 

etc.) 
6. Prospect the field of IDS for lightweight devices (IoT, WSN, etc.) and the new 

collaborative/federated learning paradigms 
7. ML/DL powered IDS solution proposal, communication and publishing 
8. Thesis writing and defense 

 

• Key words:  Cybersecurity, Intrusion detection systems (IDS), Intrusion prevention 
systems (IPS), Artificial intelligence, Machine learning, Deep learning
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Project 4:  A Deep Approach for Dynamic Community Detection in Multimodal 
Networks 

 
✓ Contexte de la recherche : 

 

In today’s interconnected world, networks are crucial for representing complex 
systems—from social interactions to biological processes. Among the key tasks in network 
analysis is community detection, where communities, also known as clusters or modules, 
represent groups of nodes with similar connectivity or functionality within a network. 

However, real-world networks are rarely static. They evolve over time due to dynamic 
interactions, emerging trends, and changing user behavior. Additionally, many networks are 
multimodal, incorporating diverse types of nodes and edges.  

In a social network, users interact through posts, comments, and likes, while in a 
recommendation system, products are associated with textual descriptions, images, and 
user reviews. These examples illustrate the multimodal nature of networks, where different 
types of nodes and edges represent diverse forms of interaction and information exchange. 

Dynamic community detection in multimodal networks is a cutting-edge research area 
that combines several challenges: Temporal Dynamics, Heterogeneity,  Deep approach and 
Explainability. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

The primary goal of this research is to develop novel algorithms and methodologies for 
dynamic community detection in multimodal networks. Here are the key research objectives: 
1. Algorithmic Innovations: Design deep learning architectures that adapt to temporal 

changes, explore multimodal fusion techniques to handle heterogeneous features, and 
balance accuracy, scalability, and computational efficiency. 

2. Explainability: Investigate how to make deep models interpretable, develop techniques 
for explaining community assignments, and visualize community structures and their 
evolution. 

3. Applications: Apply the proposed methods to real-world scenarios such as social networks 
for tracking evolving interest groups, recommender systems for personalized 
recommendations, and bioinformatics for analyzing protein-protein interaction networks. 

  

• Methodology:  

 
1. Survey in detail the existing algorithms, methodologies, and criteria in dynamic 

communities in multimodal networks. 
2. Design of novel approaches for dynamic community detection and scalable solutions that 

handle multimodal data. 
3. Conduct experiments using synthetic and real-world multimodal datasets to evaluate the 

proposed approach’s performance in capturing dynamic community structures. 
 

• Key words:  Dynamic Community Detection, Multimodal Networks, Social networks, 
Temporal Dynamics, Recommender systems, Explainable AI 
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Project 5:  Multimodal Data Fusion for Alzheimer's Disease Prediction 

 
✓ Contexte de la recherche : 

 

Alzheimer's disease (AD) is a progressive neurodegenerative disorder that presents 
significant challenges in terms of early detection and intervention. The integration of 
multimodal data, including neuroimaging, genetic markers, clinical assessments, and 
cognitive tests, offers a promising avenue to enhance the accuracy and reliability of 
Alzheimer's disease prediction models. This research proposal aims to leverage multimodal 
data fusion techniques to develop robust and interpretable predictive models for early 
detection and prognosis of Alzheimer's disease. 

By combining information from diverse sources such as brain scans, genetic profiles, 
clinical evaluations, and cognitive assessments, we aim to create comprehensive models 
that capture the complex progression of Alzheimer's disease. These models will not only 
improve diagnostic accuracy but also provide insights into the underlying mechanisms of 
the disease. 

Furthermore, the development of interpretable models is crucial for gaining insights 
into the features and patterns driving Alzheimer's disease progression. By understanding 
the contributions of different data modalities to the predictive models, clinicians and 
researchers can better interpret and trust the model's predictions, leading to more 
informed decision-making in clinical practice. 

Ultimately, this research endeavor seeks to advance our understanding of Alzheimer's 
disease pathology and improve patient outcomes through early detection and personalized 
interventions enabled by state-of-the-art multimodal predictive models. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

1. Integration of heterogeneous data sources: This study will focus on combining various 
types of data, including structural and functional neuroimaging data (such as MRI and PET), 
genetic markers (such as the APOE genotype), clinical assessments (for example, MMSE) 
to capture the complexity and diversity of Alzheimer's disease progression. 

2. Development of multimodal fusion techniques: Multimodal data fusion methods enable 
the combination of complementary information from different sources to improve 
prediction accuracy and interpretability. This research will explore advanced fusion 
approaches, such as deep learning-based fusion networks, graph-based fusion methods, 
and multi-view learning frameworks, to effectively integrate multimodal data in 
Alzheimer's disease prediction. 

3. Feature representation and selection: Effective representation and selection of 
informative features are essential for building accurate and parsimonious prediction 
models. This research will investigate feature extraction techniques tailored to multimodal 
data, including deep learning-based feature learning, various learning methods, and 
domain adaptation approaches, to extract discriminative representations from different 
data modalities. 

4. Interpretability and explainability of models: Interpretable prediction models are crucial 
for better understanding the underlying mechanisms of Alzheimer's disease and 
facilitating clinical decision-making. This research will pay particular attention to the 
development of interpretable multimodal fusion models, providing clear explanations for 
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their predictions, such as attention mechanisms, saliency maps, and feature importance 
analysis. 

 
• Methodology:  

 
1. Collect and preprocess multimodal datasets comprising neuroimaging scans, genetic data, 

clinical assessments, and cognitive test scores from large-scale longitudinal studies and AD 
repositories. 

2. Design and implement multimodal fusion architectures and algorithms for integrating 
heterogeneous data sources, leveraging both supervised and unsupervised learning 
techniques. 

3. Evaluate the proposed multimodal prediction models on independent validation cohorts 
and benchmark datasets using standard evaluation metrics, including accuracy, sensitivity, 
specificity, and area under the receiver operating characteristic curve (AUC-ROC). 

4. Conduct extensive sensitivity analyses, cross-validation experiments, and model 
interpretability studies to assess the robustness and generalization capabilities of the 
developed predictive models 

• Expected Contributions:  

1. Development of advanced deep learning-based multimodal fusion techniques for 
Alzheimer's disease prediction, integrating complementary information from various data 
sources to enhance prediction accuracy and reliability. 

2. Analysis of the underlying mechanisms of Alzheimer's disease progression through 
interpretable and explainable predictive models, providing clear explanations of 
predictions. 

3. Identification of novel biomarkers and risk factors associated with the onset and 
progression of Alzheimer's disease, facilitating early detection and intervention strategies. 

4. Translation of research findings into clinically useful information and decision-support 
tools for healthcare professionals, thereby contributing to improved outcomes and quality 
of life for patients.  

 
• Key words:  Alzheimer's disease, Multimodal data fusion, Neuroimaging, Genetic 

markers, Clinical assessments, Cognitive tests, Interpretable prediction models 
 

  



      MESRS | Canevas de la Formation Doctorale 2024-2025. 55 
  

Project 6:  Deep Learning and Large Language Models for Advanced Plagiarism 
Detection in Arabic Text 

 
✓ Contexte de la recherche : 

 

Plagiarism poses a considerable challenge to maintaining academic integrity in Arabic 
scholarly works. Conventional detection methods, which typically depend on text-matching 
algorithms, often fail to effectively identify advanced techniques such as paraphrasing and 
content adaptation in Arabic. This doctoral research proposal aims to investigate the use of 
deep learning techniques and large language models tailored for the Arabic language to 
create a more sophisticated and accurate plagiarism detection system. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

1. Develop a Deep Learning Architecture for Arabic Plagiarism Detection: Design and 
implement a DL architecture, potentially incorporating RNNs, CNNs, or a combination of 
both, specifically tailored to analyze Arabic text and identify plagiarism with high accuracy.  

2. Integrate Arabic Large Language Models for Semantic Understanding: Incorporate an LLM 
trained on a massive dataset of Arabic academic text to enhance the system's ability to 
understand the semantic meaning of content, allowing it to detect plagiarism even when 
paraphrased or semantically manipulated within the Arabic language context.  

3. Improve Plagiarism Detection Accuracy in Arabic Text: Evaluate the performance of the 
proposed system against existing Arabic plagiarism detection tools, aiming to achieve a 
significant improvement in accuracy, particularly in identifying paraphrased and 
semantically similar plagiarism within Arabic text.  

4. Develop Explainable AI (XAI) Techniques for Transparency: Integrate XAI methods to 
explain the decision-making process of the DL model, considering the unique features of 
the Arabic language. This will allow users to understand why a particular text is flagged as 
plagiarism and promote user trust in the system. 

 
• Methodology:  

 
1. Literature Review: 

• Conduct a comprehensive review of existing research and literature on Plagiarism 
Detection Systems, Deep Learning, and LLMs, focusing on methodologies, challenges, 
and best practices. 

• Analyze the strengths and limitations of current Plagiarism Detection solutions. 
2. Arabic Text Data Collection and Preprocessing:  

• Assemble a comprehensive dataset of Arabic academic text documents, including both 
original and plagiarized examples. This dataset will be used to train and test the DL 
model and the LLM, with particular attention paid to preprocessing techniques suitable 
for the Arabic language (e.g., Arabic tokenization, stemming/lemmatization).  

3. Deep Learning Model Development for Arabic Text:  

• Design and implement a DL architecture specifically tailored for Arabic plagiarism 
detection. This may involve experimenting with different network structures, 
hyperparameter tuning, and exploring the use of pre-trained Arabic language models 
as a starting point.  
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4. Arabic Large Language Model Integration:  

• Select and integrate an LLM specifically trained on a massive dataset of Arabic 
academic text. Fine-tune the LLM for the specific task of identifying plagiarism within 
Arabic text, focusing on semantic analysis and understanding the relationships 
between words and concepts within the Arabic language context.  

5. Model Training and Evaluation for Arabic Text:  

• Train the DL model and the LLM using the prepared Arabic text dataset. Evaluate the 
performance of the combined system through various metrics, including precision, 
recall, F1 score, and the ability to detect different types of plagiarism within Arabic text 
(e.g., verbatim copying, paraphrasing, self-plagiarism).  

6. Explainable AI Integration for Arabic Text:  

• Implement XAI techniques to explain the rationale behind the DL model's decisions, 
considering the unique features of the Arabic language. This could involve methods 
like feature importance analysis or attention visualization, allowing users to 
understand the factors contributing to a plagiarism flag within the context of Arabic 
text analysis. 

• Expected Contributions:  

1. A novel DL-based plagiarism detection system integrated with an Arabic LLM, offering 
superior accuracy compared to existing tools specifically for Arabic text.  

2. Significant improvement in identifying paraphrased, semantically similar, and self-
plagiarism attempts within Arabic text.  

3. A transparent system with XAI techniques that explain the decision-making process and 
promote user trust, considering the specificities of Arabic text analysis.  

4. A doctoral dissertation contributing to the advancement of plagiarism detection research 
for the Arabic language and promoting academic integrity within Arabic scholarship. 
 

The proposed doctoral project offers a framework for a doctoral research project exploring 
the potential of DL and LLMs tailored for the Arabic language to address plagiarism detection. 
By achieving the proposed objectives, this research has the potential to significantly impact 
the field of academic integrity in Arabic scholarship and create a more robust and reliable 
system for identifying plagiarism. 

 
• Key words:  Deep learning, Large language models, Plagiarism Detection, Arabic text, 

Explainable AI 
 



      MESRS | Canevas de la Formation Doctorale 2024-2025. 57 
  

Project 7:  Advancing Colorectal Cancer Histopathology with Few-Shot Learning 
and Enhanced Deep Convolutional Object Detectors 

 
✓ Contexte de la recherche : 

 

Accurate detection and classification of colorectal cancer (CRC) from histopathological 
images are essential for diagnosis and treatment planning. This project proposes the 
application of advanced deep convolutional object detectors, leveraging techniques beyond 
the You Only Look Once (YOLO) framework, integrated with Few-Shot Learning (FSL) to 
improve CRC identification in histopathological samples. Alternatives to YOLO, such as SSD 
(Single Shot MultiBox Detector) and Faster R-CNN (Region-based Convolutional Neural 
Networks), will be explored and enhanced with FSL to effectively utilize limited data for the 
training of robust models. These alternative models promise refined feature extraction and 
object localization capabilities, which are pivotal for the intricate task of CRC pattern 
recognition in histological images. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

To explore and adapt alternative deep learning object detection techniques combined with 
Few-Shot Learning for the improved detection and classification of CRC in histopathological 
images. 

 
• Methodology:  

 
1. Conduct a comprehensive review of SSD, Faster R-CNN, and other state-of-the-art 

convolutional object detectors, as well as an exploration of recent advances in FSL. 
2. Curate a dataset of histopathological images of CRC, ensuring diverse representation 

across various CRC stages and subtypes. 
3. Develop and train baseline models using SSD and Faster R-CNN frameworks, incorporating 

FSL methods to manage the small dataset size. 
4. Evaluate the performance of each model on a separate validation dataset, focusing on 

detection accuracy and classification precision. 
5. Fine-tune the models using advanced data augmentation and domain adaptation 

techniques to enhance their learning from limited examples. 
6. Conduct extensive testing of the models in different settings, including cross-institutional 

validation to ensure robustness and generalizability. 
7. Interface development for the integration of the models into digital pathology analysis 

platforms, with iterative refinement based on user feedback. 
8. Finalize the models for clinical evaluation, prepare for publication of the results, and plan 

for subsequent clinical implementation and commercialization.  
 

• Key words:  Colorectal Cancer, histopathological images, Few-Shot Learning, deep 
convolutional object detectors 
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Project 8: Enhancing Zero-Shot Learning in CLIP Models for Improved Cross-
Domain Biological Image Recognition 

 
✓ Contexte de la recherche : 

This research project focuses on advancing the zero-shot learning capabilities of 
Contrastive Language Image Pre-training (CLIP) models. Zero-shot learning enables AI 
models to recognize and categorize images in domains or categories not seen during 
training. The study aims to enhance CLIP's adaptability and accuracy in cross-domain image 
recognition, thereby expanding its applicability in diverse real-world scenarios. The project 
will involve developing novel training techniques, testing on varied datasets, and evaluating 
performance against standard benchmarks. The outcome is expected to significantly 
improve the robustness and utility of CLIP models in dynamic environments. 

The objective of the research "Enhancing Zero-Shot Learning in CLIP Models for 
Improved Cross-Domain Image Recognition" is to improve the ability of CLIP models to 
accurately recognize and categorize images in domains not seen during training. This 
involves developing advanced training methods, increasing cross-domain recognition 
accuracy, rigorously testing the models across diverse image types, and benchmarking their 
performance against existing standards. The aim is to make CLIP models more adaptable and 
effective in real-world applications with high data variability. 

✓ Résumé et mots clés : 
• Research Objectives:  

The objective of this PhD research subject is to improve the ability of CLIP models to accurately 
recognize and categorize images in domains not seen during training. This involves developing 
advanced training methods, increasing cross-domain recognition accuracy, rigorously testing 
the models across diverse image types, and benchmarking their performance against existing 
standards. The aim is to make CLIP models more adaptable and effective in real-world 
applications with high data variability. 

• Methodology:  

 
1. Preliminary Research and Framework Development 

a. Comprehensive review of existing literature on zero-shot learning. 
b. Establishing the foundational framework and objectives for enhancing CLIP models. 

2. Model Modification and Training 
a. Developing and implementing new training approaches to enhance zero-shot 

learning. 
b. Initial training of modified CLIP models using diverse datasets. 

3. Testing and Analysis 
a. Rigorous testing of the models across various unseen image domains. 
b. Analyzing the results and identifying areas for further improvement. 

4. Refinement and Second Phase Testing 
a. Refining the models based on initial test feedback. 
b. Conducting a second phase of testing to assess improvements. 

5. Final Evaluation and Documentation 
a. Final evaluation of the models against standard benchmarks. 
b. Documenting the research findings, methodologies, and implications.  

 
• Key words:  Zero-shot learning, Contrastive Language Image Pre-training (CLIP), dynamic 

environments
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Project 9:  Exploring Self-Supervised Vision Transformers for Medical Image 
Analysis: A Comparative Study of DINO ViT Variants 

 
✓ Contexte de la recherche : 

 

This research investigates the effectiveness of self-supervised learning models, 
specifically the DINO framework, combined with Vision Transformers (ViT) of different scales 
(Base, Large, and Huge), for medical image classification. These models, pre-trained without 
labels, can potentially uncover intricate patterns in medical imagery by leveraging the vast 
amounts of unlabeled medical data available. The study aims to benchmark the performance 
of different-sized ViTs under the DINO self-supervision protocol in classifying a wide range 
of medical images and to establish guidelines for selecting the appropriate model size based 
on the specific requirements of medical imaging tasks. 

 
✓ Résumé et mots clés : 

 

• Research Objectives:  

The main objectives of this research are to: 
1. Evaluate the capability of DINO in learning useful representations from medical images 

without labels. 
2. Compare the performance of various sizes of ViT under the DINO framework in medical 

image classification tasks. 
3. Determine the trade-offs between computational efficiency and classification accuracy 

across the different models. 
4. Propose optimizations to the DINO + ViT setup specifically for medical imaging 

applications 
 

• Methodology:  

 
1. Conduct a literature review on self-supervised learning, specifically DINO, and Vision 

Transformers. 
2. Acquire and preprocess medical imaging datasets suitable for self-supervised learning. 
3. Implement and pre-train DINO with ViT-Base, ViT-Large, and ViT-Huge on the collected 

datasets. 
4. Fine-tune the pre-trained models on a smaller labeled medical imaging dataset for 

classification tasks. 
5. Evaluate and compare the performance of each model in terms of accuracy, 

computational cost, and model interpretability. 
6. Analyze results, document findings, and draft the thesis manuscript.  

 
• Key words:  Self-supervised learning, Vision Transformers (ViT), DINO framework, 

Medical images 
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Annexe n° 5 : Fiche de synthèse 
 

 رقـم      المــؤرخّ فـيبالقــرار  ملحـق

كويـلضم                       جامعــة  لـتأهيوالمتضمّـن  
ّ
 وراه ـادة الدّكت ـل شه ـن لنيـان الت

 2025-2024ة ـامعي جة الـلسّنبعنـوان ا ةـالمفتوح  المقاعد البيداغوجية ويحـدّد عـدد

 

Domaine Filière 
Responsable de la filière  

(Formation doctorale) 
Spécialités 

Nombre de places 
pédagogiques par 

spécialité 
Total (Filière) 

MI Informatique Bellaouar Slimane 
Systèmes Intelligents et Apprentissage 

Automatique 
9 9 
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