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Atomistic Behavior of Deformed Au Thin Film during the Indentation Process . . . . . . . . . . . 262

Abdelkarim Ou-Khouya, Hassane Mes-Adi, Meryem Taoufiki, Imane Ait Ibrahim,
Amin El Harfouf, Rachid Herbazi and Mohamed Tahiri

New method of driver drowsiness detection system based on Fuzzy Logic and Artificial
Neural Networks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267

Mouhcine Lakhloufi and El Mehdi Mellouli

Security and Privacy-Preserving Techniques of Federated Learning in Edge Computing:
A Comparative Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 272

Nouhaila Aasoum, Ismail Jellouli, Souad Amjad and Yahya M A Mohammed

3



IRASET’2024 Table of Contents

Zinc telluride prepared by RF-Sputtering at 150W: optical, structural and electrical
properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280

Omar Abounachit, Mounir Chaik, Cheikh Mohamed Samba Vall, Abdelaziz Tchenka,
Abdelali Agdad, Abdelkader Outzourhit and Ahmed El Hichou

Inverse Method for Estimating Thermal Properties of Phase Change Material Using
Levenberg–Marquardt Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Zakaria Ouaouja and Abdellah Ousegui

Extended Reality Adoption in Moroccan Sports Institutes: A Vision for FIFA World
Cup 2030 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292

El Mostafa Bourhim, Oumayma Labti, Rayan Faik, Misk Sehbani and Khawla Bettachi

An Enhanced Adaptive Integral Derivative Sliding Mode Control for Photovoltaic
Systems in Rapidly Changing Irradiation Environments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298

Sanae El Bouassi, Zakaria Chalh, El Mehdi Mellouli and Touria Haidi

Intelligent global sliding mode control of Anti-Lock Braking system using optimization
algorithms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303

Salma Khatory, El Mehdi Mellouli and Houcine Chafouk

Unlocking the Future: A Decade of Insights into Short-Term Stock Market Trends with
Machine Learning and the S&P 500 Index . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310

Salma Tajbel, Zouhair Elamrani Abou Elassad and Abdelghafour Atlas

Enhancing Midelt Wind Farm Efficiency: Wind Turbine Hub Height Variation and
Layout Optimization Through Particle Swarm Optimization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 324

Mariam El Jaadi, Touria Haidi, Abdelaziz Belfqih, Ihsane Benagri and Abdelhamid
Boumraya

Experimental comparison of three Moroccan biomass combustion . . . . . . . . . . . . . . . . . . . . . . . . . 333

Ayoub Najah El Idrissi, Nadia Rassai and Mohammed Benbrahim

Single-Input-Multiple-Output Systems Modulation Using Quadrature Media Schemes . . . . . 337

Ayodeji Bamisaye, Tahmid Quazi, Khmaies Ouahada and Thomas Otieno Olwal

Digital Forensics: Assessing Enhanced Evidence Collection and New Perspectives for
Strengthening Crime-Combating Efforts in the Bangladesh Police. . . . . . . . . . . . . . . . . . . . . . . . . 342

Khadija Sharmin and Mohammad Ishtiaque Rahman

Accessing the Students’ Perception Towards Cloud Computing Applications in Their
Learning Process in Higher Education Institutions: Role of Trust and Security in
Technology Acceptance Using Smart Education . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 347

Inderbir Kaur Sandhu, Manisha Malhotra and Praneet Rangi Randhawa

Combinaison of Metaheuristic Algorithm and Artificial Neural Networks Model to
Forecast Wind Energy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354

Doha Bouabdallaoui, Touria Haidi, El Mehdi Mellouli, Mounir Derri and Faissal
Elmariami

Enhancing Reusability in Microservice Architecture . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 360

Mehdi Ait Said, Abdellah Ezzati, Soukaina Mihi and Lahcen Belouaddane

4



IRASET’2024 Table of Contents

First-principles screening of structural, electronic and elastic properties of Sr-based
hydrides-perovskites SrXH3 (X= Ti, Mn and Fe) for hydrogen storage applications . . . . . . . 367

Hamza Benaali, Soufiane Bahhar, Hmad Fatihi, Abdellah Tahiri, Mohamed Naji,
Abderrahman Abbassi and Bouzid Manaut

Electric Motor Control methods and improvements applied to Electric Vehicles: A state
of the art . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 372

Ihsane Benagri, Touria Haidi, Mounir Derri, Faissal Elmariami, El Mehdi Mellouli
and Doha Bouabdallaoui

Microgrid short-term electrical load forecasting using machine learning models. . . . . . . . . . . . 380

Ahmed Khayat, Mohammed Kissaoui, Lhoussaine Bahatti, Abdelhadi Raihani, Khalid
Errakkas and Youness Atifi

Computational Modeling of the Thermal Behavior in Passive Proton Exchange
Membrane Fuel Cell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

Kaoutar Kabouchi, Mohamed Karim Ettouhami and Hamid Mounir

Towards a framework selection for assessing the performance of photovoltaic solar power
plants: criteria determination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393

Meryam Chafiq, Loubna Benabbou, Hanane Dagdougui, Ismail Belhaj, Abdelali
Djdiaa, Hicham Bouzekri and Abdelaziz Berrado

Association rules extraction and evaluation based on information theory . . . . . . . . . . . . . . . . . . 404

Mouloud Sbai and Anass Sbai

Three Channels Splitter Acoustic Waves Based on Ramified System Made of
Waveguides and a Resonators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409

Ilham El-Atmani

Continuous-Time Markov Processes for Reliability Analysis: A Comprehensive Study . . . . . 415

Hamid El Moumen, Nabil El Akchioui and Ahmed Toukmati

Modeling and designing supply chain network under Demand Variation . . . . . . . . . . . . . . . . . . . 423

Abdellah Bais and Khalid Amechnnoue

Deep learning models for automatic detection and classification of pathogens in olive
leaves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 433

Imen Kallel, Mohamed Kallel, Kaouthar Kammoun, Mariam Salhi and Mohamed Ali
Triki

Acoustically Induced Transparency resonance and Flat Band in 1D Quasi-Periodic
structure According to an Arithmetic Sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 439

Ilyass El Kadmiri, Younes Errouas, Ilham El-Atmani El-Atmani, Youssef Ben-Ali,
Driss Bria and Karim El Khadiri

Analysis of cracked structures by coupling the high-order continuation method with
weighted least squares approximation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

Oussama Elmhaia, Bouazza Braikat, Noureddine Damil, Youssef Belaasilia and Omar
Askour

Advanced Autonomous Navigation Technologies for UAVs: Challenges and Opportunities. 452

Issam Senhaji-Mouhaddib, Samir Bouzakri and Ismail Lagrat

5



IRASET’2024 Table of Contents

AI-driven methodology for refining and clustering Agile requirements . . . . . . . . . . . . . . . . . . . . . 459

Samia Nasiri and Mohammed Lahmer

Enhancing AI-Driven Intrusion Detection in SDN: Exploring the Power of
Dimensionality Reduction Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 466

Abderrahmane Jouilili, Hajar Hantouti and Rajae El Ouazzani

Analysis of the level of implementation of the Lean Six Sigma approach in Moroccan
services. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 473

Siham Alami Chentoufi and Abdelali Ennadi

Context-aware home system prototype with sensors management . . . . . . . . . . . . . . . . . . . . . . . . . 478

Volodymyr Voytenko, Ed Sykes and Geoff Hogan

Optimizing Smart Home Energy Forecasting: Unveiling Superiority among RBFNN,
ESN, and LSTM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 482

Mouad Bhih, Zouhair Elamrani Abou Elassad, Mohammed Ameksa, Abdelhakim El
Boustani, Othmane El Meslouhi and Dauha Elamrani Abou Elassad

Elastic Stress Analysis of Shrink-Fit Thick-wall FGM Cylinders . . . . . . . . . . . . . . . . . . . . . . . . . . 489

Samiha Zrinej, Laghzale Noreddine and A.Bouzid Hakim

Analysis of wrinkling in FGM membrane using the Asymptotic Numerical Method . . . . . . . 495

Siham Khalil, Oussama Elmhaia, Abdellah Hamdaoui, Bouazza Braikat, Heng Hu,
Adnane Boukamel and Noureddine Damil

Designing a Wastewater Screening System based on the TRIZ Theory Contradiction
Matrix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500

Khadija Hmina, Houda Bouyarmane, Mehdi El Amine and Mohammed Sallaou

Spatio-temporal data mining for public health by using large-scale datasets . . . . . . . . . . . . . . . 505

Ravi Rao

Comparative study between DPC-SVM and conventional DPC for 5 MW wind
conversion chain connected to the grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 512

Mohammed Elgarouaz, Hicham Halimi, Loubna Lazrak and Soukaina El Daoudi

Optimization and management of hybrid renewable energy system using PSO algorithm:
Data Center application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 518

Hamza Ettahri, Jalal Sabor, Faysal Yaden Mohammed and Hamid Gualous

Internet-of-Things-Enabled Smart Agriculture: Security Enhancement Approaches. . . . . . . . 523

Souhayla Dargaoui, Mourade Azrour, Ahmad El Allaoui, Azidine Guezzaz, Said
Benkirane, Abdulatif Alabdulatif and Fatima Amounas

Advanced intelligent fault detection for solar panels: incorporation of dust coverage
ratio calculation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 528

El Yanboiy Naima, Khala Mohamed, Elabbassi Ismail, Elhajrat Nourddine, Eloutassi
Omar, El Hassouani Youssef and Messaoudi Choukri

Model Predictive Control for Enhanced Inverter Management in Electric Vehicle Charging534

Youness Hakam, Ahmed Gaga, Mohamed Tabaa and Benachir El Hadadi

6



IRASET’2024 Table of Contents

Optimizing Photovoltaic System Efficiency through a Kalman Filter-Driven Approach
for MPPT in Partial Shading Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 540

Hajar Ahessab, Ahmed Gaga, Youness Hakam and Benachir El Hadadi

Performance analysis of MPPT tracking algorithm based on Artificial Neural Network
for a PV pumping system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547

Ghizlane Chbirik, Mohcine Byar, Abdenabi Brahmi and Abdelouahed Abounada

Two Approaches of Ant Colony Optimization for Sorting Center Path Finding. . . . . . . . . . . . 554

Illya Tykhonov, Mariia Khristenko, Evgeniya Tsybulko, Taras Afanasenko, Aleksandr
Khelvas and Matvey Gantsev

HAR Data Analysis: Unveiling the Potential of Federated CNN Models . . . . . . . . . . . . . . . . . . 561

Chaimae Zaoui and Faouzia Benabbou

Characterization of metameterial using k-band rectangular waveguide for 5G applications. 568

Ayoub Dafir, Lahcen Ait Benali, Jaouad Terhzaz and Abdelwahed Tribak

Artificial Intelligence for Diagnosing Power Transformer Faults . . . . . . . . . . . . . . . . . . . . . . . . . . . 572

Safae Bazi, Hasna Nhaila and Mohamed El Khaili

Experimental study of dose and radiogenic risk reductions during brain CT angiography . . 580

Aziz Elkhatib, Mounir Mkimel and Maroine Tahiri

Does IT Knowledge Translate into Security Awareness And Secure Smartphone
Behavior? An Empirical View from Bangladesh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 586

Jahangir Alam and Mohammad Ishtiaque Rahman

Reduce the impact of thermal bridges on the energy demand of buildings through
environmentallyfriendly insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 591

Mohammed Fellah, Salma Ouhaibi, Naoual Belouaggadia, Khalifa Mansouri and
Nassim Sebaibi

Determination of Distilled Water Dielectric Constant by 2D-FDTD Method at X-Band
Frequencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598

Omaima Talmoudi, Lahcen Ait Benali, Jaouad Terhzaz, Abdelwahed Tribak and
Tomas Fernandez Ibañez
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