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Proposition d’un sujet de thèse en cotutelle

	
Université Libanaise
Nom :  	Prénom : Al-Bittar 
Tamara


Titre (Prof, HDR, ….) : Prof


Laboratoire : 	                                                                      Adresse Web : http://www.ulfg.ul.edu.lb/research
Scientific Research Center in Engineering (CRSI) 


Etablissement :                                                                                                        Adresse Web :Lebanese University, Faculty of Engineering, Branch 1
http://www.ulfg.ul.edu.lb/

	

Domaines d’expertise : 
Civil Engineering, Geotechnical Engineering
Uncertainty quantification and propagation 
Statistical and Reliability analysis
Numerical modelling
Artificial Intelligence (Machine Learning)









Publications importantes en relation avec le sujet proposé : 
EL HAJ A. – SOUBRA A.-H. – AL-BITTAR T. (2019), Probabilistic analysis of strip footings based on enhanced Kriging metamodeling. International Journal for Numerical and Analytical Methods in Geomechanics, DOI: 10.1002/nag.2995.

SOUBRA A.-H. – AL-BITTAR T. –THAJEEL J. – AHMED A (2019), Probabilistic analysis of strip footings resting on spatially varying soils using kriging metamodeling and importance sampling. Computers and Geotechnics, vol. 114, 103107 DOI: 10.1016/j.compgeo.2019.103107.

AL-BITTAR T. – SOUBRA A.-H. – THAJEEL J. (2018), Kriging-based reliability analysis of strip footings resting on spatially varying soils. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 144, No 10, 04018071  DOI: 10.1061/(ASCE)GT.1943-5606.0001958
AL-BITTAR T. – SOUBRA A.-H. (2016), Bearing capacity of spatially random rock masses obeying Hoek-Brown failure criterion. Georisk: Assessment and Management of Risk for Engineered Systems and Geohazards International, Vol. 11, No 2, 215-229.

AL-BITTAR T. – SOUBRA A.-H. (2014), Probabilistic analysis of strip footings resting on spatially varying soils and subjected to vertical or inclined loads. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 140, N°4.

Adresse Web de votre page personnelle : https://scholar.google.com/citations?user=vhv5AVEAAAAJ&hl=en

Tamara.albittar@gmail.com, Tamara.albittar1@ul.edu.lb

Adresse mail : 

Partenaire à l’étranger : 
Nom :  	Prénom : MAKHOUL
Abdallah


Titre (Prof, HDR,  …) : Prof


Laboratoire : 	                                                                      Adresse Web : https://www.femto-st.fr/fr/L-institut/Presentation 
https://members.femto-st.fr/abdallah-makhoul/fr 
laboratoire FEMTO-ST (UMR 6174 ).




Etablissement :                                                                                                        Adresse Web :	https://www.umlp.fr/ 
FEMTO-ST institute, University of Franche-Comté 



Domaines d’expertise : 
· Modular Robots / Programmable matter
· Wireless sensor networks 
· Internet of things
· Distributed algorithms 




Publications importantes en relation avec le sujet proposé : 

Distributed Configuration Recognition for 2D Lattice-Based Modular Robots, 39th International Conference on Advanced Information Networking and Applications (AINA 2025) / Barcelona, Spain (Publisher : Springer, Volume 246, Issue 3, Series Lecture Notes on Data Engineering and Communications Technologies (LNDECT), 2025, Pages pages 140 - 151), Bassil, Jad | Piranda, Benoit | Makhoul, Abdallah | Bourgeois, Julien
A Performance Study of Cutting-Edge Technologies for Energy Consumption Prediction in Smart Buildings
20th International Conference on Wireless and Mobile Computing, Networking and Communications (WiMob 2024) / Paris, France (2024), Al Achy, Jessica | Harb, Hassan | Makhoul, Abdallah
ASAPs: asynchronous hybrid self-reconfiguration algorithm for porous modular robotic structures
Autonomous Robots (Volume 48, aug 2024, Pages :16 (16)), Bassil, Jad | Piranda, Benoit | Makhoul, Abdallah | Bourgeois, Julien
Introducing the Concept of a Hybrid Navigation System Adapted to Blind Users for Optimal Stress-free Indoor and Outdoor Mobility, 20th IEEE International Wireless Communications and Mobile Computing Conference (IWCMC 2024) / Ayia Napa, Cyprus (2024, Pages pages 1129 - 1134), Keryakos, Youssef | Bou Issa, Youssef | Salomon, Michel | Makhoul, Abdallah
Leveraging AI for Enhanced Semantic Interoperability in IoT: Insights from NER Models
20th IEEE International Wireless Communications and Mobile Computing Conference (IWCMC 2024) / Ayia Napa, Cyprus (2024, Pages pages 7), Nemer, Mohammad Ali | Azar, Joseph | Makhoul, Abdallah | Bourgeois, Julien
Generative Adversarial Network Applications in Industry 4.0: A Review
International Journal of computer vision ( 2024), Abou Akar, Chafic | Massih, Rachelle | Yaghi, Anthony | Kamradt, Marc | Makhoul, Abdallah
SORDI.ai: large-scale synthetic object recognition dataset generation for industries
Multimedia Tools and Applications ( 2024), Abou Akar, Chafic | Tekli, Jimmy | Khalil, Joe | Yaghi, Anthony | Haddad, Youssef | Makhoul, Abdallah | Kamradt, Marc
Cross-Layer Federated Learning for Lightweight IoT Intrusion Detection Systems
Sensors (Volume 23, Issue (16), aug 2023, Pages :7038 (26)), Hajj, Suzan | Azar, Joseph | Bou Abdo, Jacques | Demerjian, Jacques | Guyeux, Christophe | Makhoul, Abdallah | Ginhac, Dominique
Using data science to predict firemen interventions: a case study
The Journal of Supercomputing (Volume 79, Issue (7), may 2023, Pages :7160 - 7175), Guyeux, Christophe | Bou Tayeh, Gaby | Makhoul, Abdallah | Chretien, Stéphane | Bourgeois, Julien | Bahi, Jacques




Adresse Web de votre page personnelle : https://www.femto-st.fr/fr/personnel-femto/amakhoul 

abdallah.makhoul@univ-fcomte.fr 

Adresse mail : 


Description du sujet de thèse proposé :                                      Discipline : Civil Engineering



Titre et Résumé : 

Title: Application of Artificial Intelligence to Advanced Non-Destructive Testing in Civil Structural Engineering

Abstract: This PhD project aims to develop a smart, automated diagnostic system by combining Non-Destructive Testing (NDT) techniques with artificial intelligence (AI) methods. The objective is to enhance the detection, classification, and monitoring of structural defects in civil infrastructures. Through AI-driven interpretation of NDT data, the project will address the limitations of conventional inspection techniques and pave the way for efficient predictive maintenance systems.








Sujet : Description du sujet (contexte scientifique, description du problème, Objectifs, …..) :
 Civil infrastructure safety is a growing concern due to rapid urban development and increasing structural complexity. Conventional inspections, though precise, are often intrusive and not scalable for large networks of aging infrastructure.
Non-Destructive Testing (NDT) methods offer a valuable alternative but suffer from interpretation subjectivity, dependency on operator expertise, and limited efficiency in processing complex geometries or large datasets.
With the advancement of artificial intelligence (especially in deep learning and pattern recognition), there is an opportunity to integrate AI with NDT to create intelligent, reliable, and automated diagnostic tools.
Main Objectives:
· Integrate AI algorithms with NDT techniques to automate data analysis and defect recognition.
· Develop a decision-support system for predictive maintenance.
· Validate the approach through real-world case studies involving complex structures.












Approche méthodologique : 
1- Literature Review:
· Review of NDT technologies used in structural engineering (e.g., ultrasound, GPR, infrared thermography).
· Survey of AI models applied to signal processing and image recognition in civil applications.
2- Data Collection and Annotation:
· Construct a multi-source dataset using processed NDT signals and images.
· Create a labeled database of typical structural defects (cracks, corrosion, voids, delamination) for supervised learning.
3-  AI Model Development:
· Train and optimize deep learning models (CNNs, transformers, etc.) for defect detection and classification.
· Explore hybrid models combining signal features and imaging.
4- Experimental Validation:
· Laboratory testing on representative structures.
· Field trials on bridges, tunnels, and heritage buildings.
· Benchmarking against traditional NDT evaluations in terms of sensitivity and accuracy.
5- Prototype Implementation:
· Develop a user-friendly interface.
· Visualize defect maps and automate reporting.
· Integrate real-time monitoring capabilities for decision-making support.



Résultats attendus : 
· An intelligent NDT platform powered by AI for defect detection and predictive analysis.
· A validated reference dataset and trained models.
· Technical reports comparing traditional and AI-augmented NDT workflows.
· Scientific publications and conference presentations.
· A functional prototype system ready for industrial or governmental application.



Bibliographie : 
· Maldague, X. (2001). Theory and Practice of Infrared Technology for Nondestructive Testing
· Masci, J. et al. (2013). “Hierarchical Convolutional Networks for NDT signal classification.” IEEE Transactions on Signal Processing.
· Yeum, C. M., & Dyke, S. J. (2015). "Vision-based automated crack detection for bridge inspection." Computer-Aided Civil and Infrastructure Engineering.
· Zhang, L. et al. (2019). "AI-assisted ultrasonic NDT for concrete evaluation." NDT&E International.
· Salehi, H. & Burgueño, R. (2018). “Emerging artificial intelligence methods in structural engineering.” Engineering Structures



Mots clés : 
Non-destructive testing, artificial intelligence, deep learning, civil infrastructure, defect detection, predictive maintenance



Possibilité de financement (Justificatif éventuel) : 
This PhD thesis will be funded by Advanced Construction Technology Services ACTS.






Profil Scientifique du candidat : 
· Master's degree in Civil, Electrical, or related Engineering fields.
· Strong background in artificial intelligence and machine learning.
· Interest or background in NDT technologies (or motivation to acquire expertise).
· Ability to work in a multidisciplinary team and contribute to experimental and field work.
· Programming and data handling skills (e.g., Python, MATLAB, TensorFlow, etc.) are a plus.


· À joindre un fichier PDF détaillant le sujet. 
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