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The Budget required for Consumables: S 0.00 / cilalgiwoll diglhall ¢ilaloic dll
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0000-0001-5600-0593:0RCID ID

32167604300: Scopus ID

Water Sciences : plell ganAaill
Wastewater Reuse : (gidall ganaill

ational Research Institute for Rural Engineering, Water and Forestry - INRGREF, : Guungall

mahjoub.olfa@iresa.agrinet.tn : g ialul aipll

University of Carthage - UCAR: agenll / dulall

Tunisia : dlgall
12:H_index

670 : dlwbigyll aac

40 :Total no of Int publications in Scopus

Mohamed, M., Nassif, M. H, Mahjoub, 0., Mahmoud, A., Mahmoud : &

Mahmoud, Kassab, G., Alomair, M., Hoogesteger, J., 2022. Water Reuse Policy and Institutional
Developments in the MENA Region: Case studies from Egypt, Jordan, Tunisia, and Saudi Arabia.

Water reuse in MENA: a source book. (In press).

Lamizana, B., Mahjoub, O., Caucci, S., Clever, M., Edeltraud, G., Cisse, G., Andersson, K., Francesc-
Hernandez, S. 2022. In: Qadir, M., Smakhtin, V., Koo-Oshima, S., Guenther, E. (eds) Unconventional

Water Resources. Springer, Cham. https://doi.org/10.1007/978-3-030-90146-2 _7
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Licciardello, F., Mahjoub, O., Ventura, D., Kallali, H., Annabi ,M., Barbagallo, S., L. Cirelli, G. 2021.
Nature-Based Treatment Systems for Reclaimed Water Use in Agriculture in Mediterranean
Countries. In: . The Handbook of Environmental Chemistry. Springer, Berlin, Heidelberg.

https://doi.org/10.1007/698_2021_783

BONEX — Boosting Nexus Framework Implementation in the :,_Jgall (jgleillg diiaul ainll
Mediterranean (PRIMA)

Period: 2022-2024
Total budget: 3,992,043.50 EUR

INRGREF budget: 224,688 EUR

PAIRWISE — Dispersal of antibiotic Resistance and antibiotics in water ecosystems and Influence on
livestock and aquatic wildlife. (European Union and Ministry of Higher Education and Scientific

Research, Tunisia)
.— Project coordination at INRGREF  Period: 2021-2023.
.Total budget : 1,502,881 EUR

INRGREF : 50,000 EUR

AURORA — Sustainable agriculture and social-ecological systems approaches in higher education in

the MENA region. (DAAD)
Period: 2021-2024

Total budget: 280,000 EUR
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AGREE - International summer school on interdisciplinary agro-food system analysis in the MENA

Region
(DAAD) Period: Mars 2020-Décembre 2020.

.Budget: 40,000 EUR

TRESOR - Traitement des eaux usées et des boues résiduaires par filtres plantés et usage agricole
durable (Treatment of wastewater and sewage sludge using constructed wetlands for a sustainable

agricultural use). European Union. Italian-Tunisian bilateral cooperation (IEV TC 2014-2020)
.Period: August 2020- December 2022
.Total budget: around 992,000 EUR —

INRGREF budget: around 250,000 EUR

STEWART — Social, economic, and institutional dimensions of wastewater reuse in agriculture in

.Tunisia
(DAAD) Period: July-December 2019.

.Budget : 40,000 EUR

WAWES - Wildlife, agricultural soils, water environments and antibiotic resistance: what is known,
needed and feasible? — A global perspective on environmental surveillance. European Union. Joint

Programming Initiative on Antimicrobial Resistance (JPIAMR)

.Period: 2019-2021
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.Budget: 50,000 EUR

(Water in the World We Want: Policy Support System for SDG6: SDG-PS

Period: Phase I: 2017-2018. Phase IIl: 2019-2020. Phase Ill: 2021-2022.The United Nations Office
for Sustainable Development (UNOSD), UNU-INWEH, Ministry of Environment in Corea, Korean

.company for environment (K-eco), i-WSSM

SUWA — Safe Use of Wastewater in Agriculture Phase Il (UNU-FLORES)

Period: 2016-2017

MERWRA — Mitigating environmental risks of wastewater reuse for agriculture. (USAID. Further

Advancing the Blue Revolution Initiative (FABRI).)
.Period: September 2013 - January 2016

.Budget : 300,000 USD (100,000 USD/Partner)

EMPOWER Tunisia — Emerging Pollutants in water and wastewater in Tunisia (DAAD)
.Period: March 2012-December 2014

.Budget: 375,000 EUR
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WATERISK — Reclaimed Wastewater Use for Agricultural Irrigation in North Africa and the Middle
East: Mitigating Human and Environmental Risk in Tunisia.) (USDA Science Cooperation Research

((Program (SCRP
.Period: August 2012-Augus 2014

Budget : 40,000 USD —

PISEAU | — Use of sewage sludge in agriculture. Establishment of standards for reuse:
Characterization of organic and inorganic pollutants in sewage sludge). (World Bank. Prét aux

{(Investissements dans le Secteur de I'Eau (PISEAUI
.Period: 2001-2006

.Budget: 100,000 TND (around 40,000 USD)

SUWA - Safe Use of Wastewater in Agriculture Phase | (UN-DPC, UNU-INWEH)
.Project country focal point —  Period: 2011-2013

Ministries (agriculture, environment, health, economy and :

planning, etc.)

National agencies

Regional stakeholders

Local stakeholders (water associations)
Farmers

NGOs

Civil society
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Email :: (Empty) / Ligrialul aypll
P.0.Box:: (Empty) / ujll (ggain
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Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal
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Function in joint search:: (Empty) / ¢lfinall ¢l A aathgll
Graduation Date:: (Empty) / gjaill ayjli

General Specialty:: (Empty) / plell janAill

Field of specialization:: (Empty) / (GLdall yanaill

Institution: (Empty) / Gwngall

Institutional Website:: (Empty) / dwwgall igrialill gdgall
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Country:: (Empty) / dlgall

hindex: (Empty)

Citations:: (Empty) / calwbidadl aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: (Empty) / alall cila apalll aillill aljguinll anila
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+ cqrilnll lai

aiglpnll aibill alnhinall @ Jaleall apnla il daipingilill alslyioll alduhig aingig lii]
clppaall clingall Gpay apanall

Production, Characterization, and Applications of Green Synthesis Nano-Metal Oxides @ Desert Plant

Nanocomposites

: ggnnol alily
:auyell delll yaslo

clingallg algall pgleg awaigll cilélhai L jghill JU4 ga .cyanll paell anc La gilill aglgiai
el ¢y allanll gioy o Jusiwl g gilill baglgiai cyniwl daylwll dllall jgnell sao lcg
dwaigllg chjrall A digilill algall paaiwg Al il ailnsll agani A Lga hga Juall paall
dalopll aeli .dubll alduhillg alnglenll Laglgitig aligrialllg Laglgullg clinthllig dacljjlig
ddlaoll alhiinll A3gag (Guliall jaell il lpiiteig aiacill dallen Jho LA logo aljga digilill
dratilainllg aylall alnanll an dlea ljala dgilill (Gilaplg ddgilill aailiaynll yagi (Bratovcic, 2015)
(Sorrentino, 2017) Axuunll

plhaiml clppall clingall Aaii piy clppall clingall gl éadlnall Gl pe aygilill cilnpall s i
plaaiwl aygilill (jalenll apnlal alopwa o el gAai piadl.alibillg abncill Jin ddjan algn
.clijllg pgioalallg yulaillg dAallg L__I_&'JJ|J.J,Lu|ﬁiLJ:LDLQ|Jng|LHLD_|jLLLD

awuilfiauls (sol-gel) Jo-Jguw Loglgiaig sl calgill gu goall s Joell lap! suuijl apil Jiok
Jgla gai lgilayhig digéyn dilinis dlijia ailnag wilkhg Al dnadin digili aliayn liil daan
alignll aliggialdl alauhig jlemimill ajgalg aigall aljaanll anliib ddleinll cilaiinll ol
LA diglan alili deyl alnliun (e elpall clagall Guin pip dladl i aigl dapnl
(Harimel) Jojpall gag Junyjlag (Ricinus communis) ggpally Ll (@ caye) Lo gl guiiing4 gugipuy)
dlowya Gulai a (cymbopogon) clalall gi Jafaqiginung (ziziphus jujuba) jawll gi Lgaga yugaijijg
alopuall Jin dalisn d)gili algo plaaiwl all . pguililillg jieinllg elifll g dgilill galenll apwlal
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alalhng Ligall jaaill ailns (Gudail dalito dili alnlhiwa go ZnTi03g ZnOg MnTiO3 dygilill
Aignll aligrialllg alilintagygallg dawaill alalhiog abgpainll

(sgarell il - ajgilill cilnpall) dygilill ciliayallg dnilgll algnll Jliiy jralll caylgill cilidi Lia
dhuhing aydi Jlabl _a aypall lgild ) Lolwl ella gapg gilill iaglgiai g digall lpiilan A5gi
alauhill o ayaell a lgoladiwl gany sillg (doped)

clpall agilill dvaeoll agilill abbpoll oagl aaglll daaein aldyhill walmaiml pi el Cle dgile
clilpimlg clpaall ablaill agdgi (o JLai Lig darna La gliill dloc (gnnaii.aibill oxides@desert
Adalhll

XRD éyiunll dediill agin dhunlgs drapall ddgilill alibpall apgaall agidl ailna o (Gaaill piu
wlhig TGA Uil sjlall Julaillg TEM/SEM Ligsialyl spganll amnllg ddall Jlle Jluylig

g0 aliell dlelilg Sujall cuayillg ablingall hylgyl yani pine XPS duiuwll deunill igall ggrialdll
A Gaaill pinw . igall ggrialll Lathll Juaillg glolg FTIR clpoall ciai dedill ayjga Juai Jua
Lgilitayig ulhdinll ¢gi e Laalniclg dnhilll aagl diigallg ajianillg adlpgallg ayhall gailnAll
)l alaja LA oalac] piy dagall JJleg dalaill éua go Jleag diull (Gian sgili wayo pghi )
.A11ein alduhil  gguwll dclin Jui o daaa dunaia digili algn Jhal e ald ggaun dnaiin

:duplaill delll jasln

Nanotechnology is the present era. Through the development in extents of engineering, materials
science and chemistry and over the earlier few eras nanotechnology has persisted exploited in all
fields where insignificant size plays vital part in determining fundamental properties. Nanomaterials
are being used in physics, engineering, agriculture, chemistry, biology, electronics, information
technology and medicinal applications. Nanoparticles play an important role in the field of food
processing and packaging to improve the shelf life and quality of food products (Bratovcic, 2015).
Nanocomposites and nanolaminates provide an effective barrier against extreme thermal and

mechanical shock (Sorrentino, 2007).
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Nanoparticles are prepared via chemical routes or green chemistry. Green chemistry is implemented
utilizing friendly materials such as herbs and plants. Many metal oxide nanoparticles have been

.prepared using leaf extracts such as gold, silver, copper, cadmium and zinc

The main approach of this work is to combine green synthesis and sol-gel technology as a new
strategy to produce advanced nanocomposites with desired functionality and physicochemical
properties and their application toward solutions of some problems regarding the productivity of
eco-friendly photocatalysts, sensors, and optoelectronics applications. Initially green chemistry will
be implemented on four desert Libyan plant extracts (Ricinus communis, Harimel, Ziziphus jujuba,
Cymbopogon) in the synthesis of metal oxide nanoparticles of Zinc, Manganese and Titanium.
Followed by the use of various nanomaterials such as MnTiO3, ZnO, ZnTiO3 nanoparticles with
various plant extracts to achieve photocatalytic, antimicrobial, antioxidant, electrochemical, and

.optoelectronics properties

Herein green synthesis techniques for production gels and nanocomposites (nanoparticles-organic
framework) are taken their strong position in nanotechnology mainly due to their unique stability in

.pure and doped forms, which can be utilized in many applications

Furthermore, the multifaceted applications of these green synthesis nano-metal oxides@desert
plant nanocomposites will be explored. The production process involves environmentally benign

.methods that minimize hazardous waste generation and energy consumption

The microstructure properties of the synthesized nanocomposites will be characterized by X-ray
diffraction (XRD), high-resolution transmission and scanning electron microscopy (TEM/SEM), TGA
and X-ray photoelectron spectra (XPS). The chemical bonds, molecular structure, and emission of the
samples will be determined by Fourier infrared (FTIR) analysis, Raman, and photoelectron
spectroscopy. The thermal, electrical, catalytic, and photoluminescence properties of these systems

.and their dependence on the type of doping and their concentrations will be investigated
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The development of environmentally friendly, cost-effective, and excellent quality nanocomposite
prepared at low temperatures will be able to introduce new engineered nanomaterials through the

.market industry for multiple applications

: aul Jngill pi Lo ¢l

Photocatalytic technology has emerged as a highly promising approach for addressing two significant
challenges: environmental pollution and energy scarcity. Its simplicity in preparation, low energy
consumption, high photochemical stability, and absence of secondary pollution are key advantages
that make photocatalysis an appealing solution [1, 2]. Currently, a wide range of semiconductor
photocatalysts, such as TiO2, Zn0O, ZnTi03, CdS, and Ag3P04, are extensively utilized in diverse fields,
including catalysis, sensors, optoelectronics, and environmental protection [1, 3, 4]. Zn0O, TiO2, and
ZnTiO3 are highly promising composite oxides known for their stable crystal structure, excellent
electromagnetic properties, and superior photocatalytic activity. They have the potential for various
applications, such as photoluminescent materials, desulfurization adsorbents, microwave dielectric
materials, solar cells, solar thermal reflective pigments, and photocatalytic materials. Additionally,

these oxides find widespread use in bio-applications [5, 6].

For instance, ZnTiO3 has gained significant attention in the field of photocatalysis due to its
remarkable catalytic performance. However, there are certain challenges associated with the
practical application of ZnTiO3 as a photocatalyst. Firstly, it proves difficult to separate the
photocatalytic powder material from the liquid suspension after the reaction. Secondly, the high
recombination rate of photogenerated electron-hole pairs in ZnTiO3 significantly impacts its
photocatalytic activity. The photocatalytic performance of semiconductors such as Zn0O, TiO2, and
ZnTiO3 has been enhanced through various methods, including transition element doping (Fe, Ni, Ag,

.Eu, Sm, etc.), compounding, and other modification techniques

The field of nanomaterials synthesis combined and/or using plant extracts, also known as green
synthesis, has shown significant progress and garnered considerable attention. Green synthesis

provides an environmentally friendly and sustainable alternative to conventional chemical methods
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for producing nanomaterials. Green Synthesis Methods: Researchers have explored various plant
extracts as reducing agents and stabilizers for the synthesis of diverse nanomaterials. Plant extracts
containing bioactive compounds, such as polyphenols, flavonoids, and proteins, play crucial roles in

.the reduction and stabilization processes

Wide Range of Nanomaterials: Green synthesis using plant extracts has been employed to -
produce a wide range of nanomaterials, including metal nanoparticles (e.g., gold, silver, platinum),
metal oxide nanoparticles (e.g., iron oxide, zinc oxide, titanium dioxide), and quantum dots. These

.nanomaterials exhibit unique properties and have potential applications in different fields

Biomedical Applications: One of the most promising areas for nanomaterials@plant extract -
is biomedicine. Green-synthesized nanoparticles have shown potential in drug delivery, bioimaging,

.and targeted therapy, owing to their biocompatibility and ability to interact with biomolecules

Catalysis: Green-synthesized nanomaterials have been explored as catalysts in various -
chemical reactions due to their high surface area and catalytic activity. They have demonstrated

.efficiency in catalyzing organic transformations and environmental remediation

Environmental Applications: Plant extract-based nanomaterials have been investigated for -
environmental applications such as water purification, pollutant degradation, and heavy metal

remediation. Their low toxicity and biodegradability are advantageous for these applications
:dlaaul

1-Synthesis Optimization: To optimize the sol-gel method and green synthesis protocols for the
preparation of nanomaterials (i.e; ZnO, TiO2, ZnTiO3, MnTi03,... etc;) loaded with plant extracts.
Investigate various parameters such as precursor concentrations, reaction temperatures, and plant

extract concentrations to achieve controlled and reproducible synthesis.

Optimization of Loading Process: To optimize the loading process of plant extracts onto the -2
nanomaterials to achieve maximum loading efficiency and bioactive compound encapsulation,

.ensuring the stability and bioactivity of the loaded compounds
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Characterize the resulting nanocomposites using advanced analytical techniques, such as X-ray -3
diffraction (XRD), scanning electron microscopy (SEM), transmission electron microscopy (TEM),
photoluminescence, dielectric, diffused reflectance, magnetic, thermal analysis (TGA&DSC), XPS,

Raman and Fourier-transform infrared spectroscopy (FTIR), energy-dispersive X-ray spectroscopy

.(EDS). Gain insights into their structural, morphological, and chemical properties

Study of Synergistic Effects: To investigate the synergistic effects between the nanomaterials and -4
the bioactive compounds from plant extracts. Evaluate how the presence of nanomaterials enhances

.the stability and bioactivity of the loaded compounds

Study of Bioactivity and Synergistic Effects: To investigate the bioactivity of the loaded plant -5
extracts and assess the potential synergistic effects between the nanomaterials and the bioactive
compounds. Evaluate the enhanced or modified biological properties of the nanocomposites

.compared to the individual components

To explore the potential biomedical applications of the nanomaterials loaded with plant extracts, -6
including drug delivery, targeted therapy, antimicrobial activity, and wound healing. Assess the

.nanocomposites' biocompatibility and cytotoxicity to ensure their safe use in biomedical settings

Antimicrobial Activity Assessment: Evaluate the antimicrobial activity of the newly synthesized -7

.complex extract/nanocomposites systems against selected waterborne pathogens

Investigate the potential applications of these innovative complex nanomagnetic materials as -8
magnetoresistive elements, supercapacitors, and cathodes in electronic devices and energy storage

.systems

To perform an economic analysis of the green synthesis process and evaluate the potential -9
environmental impact compared to conventional chemical synthesis methods. Assess the feasibility

.of large-scale production and commercialization
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Knowledge Dissemination: To disseminate the project findings through scientific publications,
conferences, and workshops, contributing to the broader scientific community's understanding of

.nanomaterials loaded with plant extracts and their applications

c

: Jiillg ALl

Outcomes and Impact of the Project between Egypt, Libya, and Tunisia can be summarized as in the

following:

Enhanced Collaboration: The project fosters collaboration between researchers and institutions -1
from Egypt, Libya, and Tunisia. This collaboration promotes knowledge exchange, strengthens
research capacities, and establishes long-term partnerships in the field of nanotechnology and green
synthesis. The project offers opportunities for researchers and students from Egypt, Libya, and
Tunisia to enhance their skills in nanomaterial synthesis, characterization, and application. This

.capacity building strengthens the regional scientific workforce

Novel Nanocomposite Formulations: The project leads to the development of novel -2
nanocomposite materials loaded with bioactive compounds from various plant extracts. These
nanomaterials exhibit unique properties, enhanced stability, and controlled release of bioactive

.compounds, paving the way for innovative applications

By emphasizing green synthesis methods, the project promotes sustainable and eco-friendly -3
approaches to nanomaterial synthesis. This contributes to reducing the environmental impact of

.nanotechnology and supports the principles of green chemistry

The nanomaterials loaded with plant extracts show promising biomedical applications. They -4
demonstrate potential for targeted drug delivery, wound healing, and tissue engineering, which could

Jead to improved healthcare solutions in the participating countries

Environmental Remediation: The project explores the potential of the nanocomposites in -5
environmental remediation applications. They can be used for water purification, pollutant removal,

.and heavy metal sequestration, addressing pressing environmental challenges in the region
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Economic Advantages: The scalable synthesis processes developed during the project can provide -6
economic advantages for Egypt, Libya, and Tunisia. The local production of nanomaterials and plant

.extract utilization may reduce the reliance on costly imported materials

Empowering Local Industries: The project contributes to the growth of local industries involved in -7
nanotechnology, green synthesis, and pharmaceuticals. It encourages knowledge transfer and

.technology transfer, promoting economic development in the participating countries

Knowledge Dissemination and Awareness: The dissemination of project findings through -8
publications, conferences, and workshops increases awareness about green synthesis and its
applications. This disseminated knowledge can influence policies and practices related to sustainable

.nanotechnology

Public Health and Environmental Impact: The biomedical and environmental applications of the -9
nanocomposites contribute to improving public health and environmental conditions in the
participating countries. Cleaner water sources and advanced medical treatments can have a positive

.mpact on communities

Publication: Publishing at least 4 papers in international and impacted Q1 and Q2 international -10

Jjournals

The successful collaboration on this project strengthens scientific and technological cooperation -11
among Egypt, Libya, and Tunisia. It can also foster diplomatic relations, promoting mutual

.understanding and trust

Overall, the project's outcomes and impact have the potential to address societal challenges,
promote sustainable development, and drive advancements in nanotechnology and green synthesis
across Egypt, Libya, and Tunisia. By harnessing the collective expertise and resources of the three
nations, the project contributes to regional progress and opens doors to further interdisciplinary

.research and international partnerships

. Jnell &g
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In Libya:

Nanoparticles of several metals will be synthesized from Libyan dessert plant extracts using green
chemistry technology. It will focus on four important plants growing in desert plant Libyan: Ricinus

communis, Harimel, Ziziphus jujuba, Cymbopogon

This work is designed to investigate the ability of synthesizing organic metal nano-particles using
some Libyan aromatic desert plants. Water and/or organic extraction solution will be reacted with a
dilute solution of silver nitrate at different parameters. The nanoparticle metal will then be collect for
subsequent experiments. Microbiological and antioxidant application will be done to inspect the
efficiency of produced NP-metal materials. Some application like degradation of some industrial dyes

.and microbiological effect will be considered as part of this research

In Egypt and Tunisia: Parallel to the synthesis of the metalnanoparticles in Libya, the Egyptian and
Tunisian side will be involved in the synthesis of pure and doped ZnTiO3, MnTiO3, ZnO and Ti02
nanocomposites in two different forms: thin films and ceramics, using the sol-gel method in the first
stage of the project. The sol-gel technique is a low-temperature approach that enables the

.preparation of amorphous and crystalline materials from a liquid phase

The synthesis of the sol-gel nanomaterials will comprise the following major stages: Hydrolysis: The
metal alkoxides (precursors) will undergo hydrolysis to form a homogeneous sol at room
temperature. Condensation: The sol will undergo condensation to form a non-crystalline gel network.
Several steps will be carried out to eliminate excess solvent and un-reacted precursors. The gel will
undergo drying and calcination treatments to form the final oxide structure. The sol-gel process
performed at room temperature enhances the purity and homogeneity of the materials since the
reagents are mixed at the molecular level. Additionally, it offers the flexibility to achieve low or high
porosity through appropriate heat treatment and firing times. This method has also led to the
production of novel nanocomposites from gel precursors and significantly reduced the cost,
temperature, and time required for the synthesis reaction. Furthermore, the sol-gel technique

enables the production of hybrid nanocomposites and ceramics with excellent homogeneity in
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Developpement of an intelligent system for prediction and early recognition of neurodegenertive

deseases in some arabic regions

Duration: 2 -3 years

:Abstract

Neurodegenerative diseases are characterized by the progressive destruction
of a delimited population of nerve cells. This neuronal death is more rapid than that
.observed in normal aging, and occurs in a specific region of the central nervous system

These disordres are already common and are likely to become even more frequent with increasing

Jlife expectancy

Neurodegenerative diseases such as Alzheimer's, Parkinson's and Multiple sclerosis have a
significant global impact, affecting millions of individuals worldwide. They represent a major cause of
dependency, institutionalization, and hospitalization. They have a major impact on the quality of life

.of those affected as well as that of their families and caregivers

As research progresses, many similarities are emerging linking these diseases to each other and to

.environmental and genetic factors

While on a worldwide scale, a number of studies have been launched to analyze existing data. On an
Arab scale, and to our knowledge, no studies have been launched dealing with local data. In fact, the

.published studies explore public data shared internationally
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In the Arab world, the two most prevalent neurodegenerative disorders are Alzheimer's disease and
Parkinson's disease, they are considered to be highly prevalent. In addition, Arab countries'
contributions to neurodegenerative disease research are explored, with notable emphasis on MRI,

.PET, and SPECT modalities

Unfortunately, according to a recent study, Arab countries were shown to contribute only 0.774% of
the articles published worldwide on neurodegenerative disorders, which constitutes only 0.660% of

.the total Arab publications between 2005 and 2019

This project aims to develop intelligent systems for the early classification and prediction of

.neurodegenerative diseases, in some Arabic regions

Based on relevant techniques in Artificial intelligence ( Machine learning and deep learning), we will
also try to understand whether these diseases have any specific features in these countries. To do
this, we will be approaching experts in specialized hospitals in the various partner countries to collect
data representative of each country. We will focus on images from several modalities: MRI, PET,

..SPECT

Neurodegenerative diseases are characterized by the progressive destruction of a delimited
population of nerve cells. This neuronal death is more rapid than that observed in normal ageing and

.occurs in a specific region of the central nervous system

These disorders are already common and are likely to become even more frequent with increasing

Jlife expectancy
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Neurodegenerative diseases such as Alzheimer's, Parkinson's and Multiple sclerosis have a
significant global impact, affecting millions of individuals worldwide. They represent a major cause of
dependency, institutionalization, and hospitalization. They have a major impact on the quality of life

.of those affected as well as that of their families and caregivers

As research progresses, remarkable similarities are being discovered that interconnect these
diseases and their relationships with environmental and genetic factors. While numerous global
studies analyze existing data on a worldwide scale, there's a noticeable absence of studies within the
Arab region that focus on local data. Current research primarily examines publicly shared
international data, leaving a gap in understanding at the local level. Unfortunately, according to a
recent study, Arab countries were shown to contribute only 0.774% of the articles published
worldwide on neurodegenerative disorders. which constitutes only 0.660% of the total Arab

publications between 2005 and 2019

In the Arab world, the two most prevalent neurodegenerative disorders are Alzheimer's disease and
Parkinson's disease, they are considered to be highly prevalent. In addition, Arab countries'
contributions to neurodegenerative disease research are explored, with notable emphasis on MRI,

.PET, and SPECT modalities

The objective of this research is to build intelligent systems that can accurately classify and predict

.neurodegenerative diseases at an early stage, specifically in certain places where Arabic countries

Based on pertinent methodologies in the field of Artificial Intelligence, namely Machine Learning and
Deep Learning, we will endeavor to ascertain whether these diseases exhibit any distinctive

characteristics within the aforementioned countries. In order to accomplish this objective, we will
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adopt a methodology that involves engaging with experts from specialized medical centers in the
partner countries. This approach will enable us to gather data that is reflective of the unique
characteristics and circumstances prevailing in each respective country. Our attention will be directed

.towards images obtained from various modalities: MRI, PET, and SPECT

This study assesses the quality of the gathered data and examines the extent to which the models
can be generalized. Through the establishment of partnerships with medical professionals and the
careful examination of ethical implications, this initiative aims to enhance the diagnostic capabilities

for Alzheimer's and Parkinson's diseases in Arabic nations as well as globally

: aul Jngill pi Lo ¢l

Neurodegenerative illnesses like Alzheimer's and Parkinson's can afflict millions worldwide.
According to the Alzheimer's Disease Association's 2022 projection, 6.2 million Americans may have
Alzheimer's disease, whereas the Parkinson's Foundation reports nearly a million. These ilinesses
cause brain or peripheral nerve cell function to deteriorate and eventually fail. Therapy can reduce
symptoms, but it cannot slow disease development, and a cure is still unknown. The increasing life
expectancy has raised significant concerns over the higher prevalence of neurodegenerative illnesses

in the elderly population.

To solve this expanding social issue, it is crucial to understand their roots and create innovative

.treatment and prevention methods

Prior research has provided insights into the global landscape of neurodegenerative disease research,
setting the stage to explore the specific contributions of Arab countries in this domain. Arab countries
have contributed 1,311 (0.774%) out of 169,330 global articles on neurodegenerative disorders,

constituting 0.660% of 198,869 Arab publications during the period. Saudi Arabia led in contributions,
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with over one-quarter of the neurodegenerative publications. Approximately one-third of the articles
were related to Alzheimer's disease, and one-fifth pertained to Parkinson's disease. However, Arab
countries made minimal contributions to the top 10 neuroscience journals

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8483433/)

Alzheimer's disease research utilizes MRI and PET for structural and functional insights. MRI shows
structure, PET indicates activity changes, both tied to Alzheimer's disease traits. Using only one data
type in machine learning for Alzheimer's disease classification lacks complexity handling and fresh
insights. Physicians focus on specific regions, limiting data use beyond. Disease complexity needs
multiple modalities. Prognosis uses various tools - questions, imaging - for a full disease picture.
Combined, modalities form a puzzle-like view, enhancing accuracy and insights

. (https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4332800/)

Recent studies fused MRI, PET, CSF, CTA, and SPECT to boost accuracy, find biomarkers, and
understand Alzheimer's disease mechanisms. Combining MRI with PET, demographics, and cognition
improves accuracy, catering to real-world medical needs. Leveraging local structure and inter-modal
interactions enhances classification. Despite benefits , challenges exist due to diverse, noisy
neuroimaging data. Al, particularly machine learning and deep learning, addresses quality issuess.
Current assessment focuses on model accuracy, but fusion aims to uncover new knowledge,
requiring full structural utilization across modalities. Interactions, both inter- and intramodal,
contribute to understanding Alzheimer's disease complexity

.https://ieeexplore.ieee.org/document/10125572)
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Among the array of neuro-imaging techniques, three that stand out prominently are MRI, PET and,
SPECT, widely recognized for their substantial contributions to unraveling the intricate
pathophysiology of Parkinson's disease
(https://ietresearch.onlinelibrary.wiley.com/doi/full/10.1049/iet-ipr.2020.1048). These modalities
function by skillfully identifying the decline in functional density within dopaminergic neuron
terminals, a hallmark characteristic of the disease's progression. Beyond their fundamental role in
elucidating the disease mechanisms, MRI, PET, and SPECT offer an invaluable supplementary layer of
information that significantly benefits patients and healthcare providers alike. While molecular
imaging modalities hold promise for diagnostic purposes, certain constraints need addressing.
Notably, the varying availability of PET across different medical centers poses a challenge, impeding
its universal application. Additionally, the spatial resolution of SPECT is limited, which, while effective
to some extent, falls short of capturing intricate details. As a result, the diagnostic landscape for
Parkinson's disease remains complicated and often leads to misdiagnosis. This is further exacerbated
by the absence of a singular definitive test or a combination thereof that can unequivocally pinpoint

.the presence of the disease

Recognizing this diagnostic conundrum, researchers have embarked on the development of distinct
diagnostic tools. These innovative solutions harness the capabilities of machine learning algorithms,
allowing for the creation of practical and reliable means to detect Parkinson's disease. This approach
holds immense promise, not only due to its potential to enhance the accuracy of Parkinson's disease

.detection but also because it aligns with the broader advancements in healthcare provision

The primary focus of research has been directed towards machine learning techniques for the fusion
of MRI and PET data, primarily due to the limited availability of such data. The simultaneous
acquisition of MRI and PET data from patients poses significant challenges. The lack of available data
posed a significant obstacle to the implementation of deep learning models in these research
endeavors. To overcome data scarcity and enable diverse deep learning methods, novel approaches

like Generative Adversarial Networks for data augmentation are pivotal. Generative Adversarial
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Network (https://www.nature.com/articles/s41598-019-52737-x) generate synthetic data that
resemble real samples, thus expanding the dataset and enabling the application of various deep
learning techniques. Furthermore, Federated Learning
(https://www.sciencedirect.com/science/article/abs/pii/S0360835220305532) offers promise in
multimodal fusion. This decentralized approach allows model training across multiple institutions
while keeping data localized, addressing privacy concerns. In fusion studies, where data diversity is
crucial, Federated Learning enables collaborative model building on distributed datasets without
centralizing sensitive data. This improves the robustness and generalization of fusion models across
diverse modalities, ultimately advancing our understanding of complex diseases like Alzheimer's

.disease

In addition to the primary objectives outlined above, a significant thrust of this study revolves around
the application of machine Learning techniques to detect Parkinson's disease within SPECT imaging.
The utilization of machine learning in SPECT imaging analysis represents a dynamic intersection of
technology and medicine. With its capacity to process and analyze vast datasets, machine learning
algorithms have the potential to identify subtle patterns, anomalies, and features within SPECT
images that might elude the human eye. This can significantly enhance the accuracy and efficiency of
Parkinson's disease detection, potentially leading to early diagnosis and intervention, which are

.pivotal in managing the disease effectively

The journey of employing machine learning for Parkinson's disease detection within SPECT imaging
involves several stages. Initially, a dataset comprising SPECT images from both Parkinson's disease
patients and healthy individuals is curated. machine learning algorithms are then trained on this
dataset, enabling them to recognize intricate variations indicative of PD-related changes. Through
iterative learning, these algorithms refine their understanding, improving their ability to differentiate

.between healthy and diseased brains within SPECT images
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The ultimate goal is to develop a robust and reliable machine Learning-based Parkinson's disease
detection model that can be seamlessly integrated into clinical practice. Such a model could assist
medical professionals in making more accurate and timely diagnoses, potentially reducing

.misdiagnoses and providing patients with a better prognosis
:dlaaul

This project seeks the development of intelligent systems capable of classifying and predicting early-
stage neurodegenerative diseases, based on real data collected in some Arab regions. The project
operates through two distinct axes: the first axis focuses on Alzheimer's disease, while the second
axis on Parkinson's disease. To achieve this, the overarching goal is further divided into two key
objectives, each aligned with the respective axes, aimed at enhancing our understanding and

predictive capabilities of these debilitating diseases.

The initial segment centers on Alzheimer's diseasediagnosis. The core objectives of this phase

:encompass

.Employing generative learning to enhance MRI and PET modalities through data augmentation
.Applying deep learning to the augmented dataset for Alzheimer's disease patient classification

Utilizing deep learning techniques on these models to enhance accuracy, streamline processes, and

.optimize resource utilization

Assessing Generalization: Evaluate the trained models' ability to generalize across different datasets

.or populations, ensuring their reliability and applicability in diverse clinical scenarios

Clinical Relevance: Collaborate with medical experts to validate the practical clinical relevance of the

.developed models, aligning the research outcomes with real-world diagnostic needs
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Transfer Learning Exploration: Investigate the application of transfer learning techniques to adapt
pre-trained models to the specific task of Alzheimer's disease diagnosis, potentially reducing the

.need for extensive training data

Robustness Testing: Evaluate the models' robustness against variations in input quality, noise, or

.artifacts commonly encountered in real-world clinical settings

Ethical Considerations: Address the ethical implications of artificial intelligence in healthcare,
focusing on issues like data privacy, bias mitigation, and ensuring responsible deployment of the

.developed models

The second phase of this study is dedicated to delving into the intricate realm of Parkinson's disease

:diagnosis. Within this segment, the primary objectives are

Enhancing SPECT Modalities with Generative Learning: One of the focal points is the utilization of
generative learning techniques to augment the SPECT imaging modalities. By generating synthetic
data that closely resembles real-world SPECT images, the aim is to enrich the dataset, ensuring its

diversity and comprehensiveness. This augmentation process can potentially amplify the

.performance and versatility of subsequent deep learning models

Deep Learning for Parkinson's disease Classification: Building upon the augmented dataset, deep
learning algorithms come into play for the classification of Parkinson's disease patients. These
algorithms, capable of automatically identifying intricate patterns and features within complex

datasets, hold the promise of robust and accurate Parkinson's disease diagnosis, potentially

.revolutionizing the efficiency and precision of diagnostic procedures

Vision Transformer Exploration in Diagnostics: Extending the boundaries beyond traditional imaging
methodologies, this stage initiates an extensive exploration into the realm of Vision Transformer
techniques. The primary aim is to uncover the latent capabilities of these state-of-the-art methods,

.driving forward the precision and inclusiveness of Parkinson's disease diagnosis
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Generalization Across Diverse Data: A critical aspect of this phase involves assessing the models'
generalization capabilities. The trained algorithms' ability to perform consistently across different
datasets and diverse patient populations is a crucial validation of their reliability and adaptability. This

.step ensures that the research outcomes hold value in real-world scenarios

c

: g ALl

Incorporating advanced techniques like Generative Adversarial Network, deep learning, Vit and

Federated Learning into fusion and classification have significant economic and societal effects.

Cost Efficiency: Generative Adversarial Network' data augmentation reduces data costs, enabling

.complex model training without high expenses

Accelerated Research: Deep learning quickly extracts insights from multimodal data, hastening drug

.development and early disease detection, enhancing healthcare quality, and lowering costs

Innovation and Industry: Artificial intelligence healthcare and tech industries grow, attracting

.investments, driving innovation, and creating solutions for societal benefits

Federated Privacy: Federated Learning respects privacy, encouraging data contribution while

.protecting personal information

Healthcare Access: Fusion improves diagnostics, aiding early intervention and reducing healthcare

.strain, ultimately benefiting society
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Skill Development: Proficiency in advanced techniques promotes education and skill growth,

.cultivating a capable workforce

Ethical Responsibility: Ensuring ethical artificial intelligence deployment and transparency avoids

.biases and harmful consequences, aligning technology with societal well-being

.prevent the reinforcement of preexisting biases or the unintentional generation of adverse outcomes

Enhanced Diagnostic Accuracy: By leveraging advanced techniques such as generative learning, deep
learning, and Vision Transformer, this study aims to significantly improve the accuracy of Parkinson's
disease diagnosis. The integration of machine learning algorithms with neuroimaging data could lead

to more precise identification of PD-related patterns, resulting in earlier and more accurate

.diagnoses

Early Intervention and Treatment: Improved accuracy in Parkinson's disease diagnosis can enable
earlier intervention and personalized treatment strategies. Timely identification of the disease allows
medical professionals to implement interventions at earlier stages, potentially slowing down disease

.progression and enhancing patients' quality of life

Reduced Misdiagnosis: The study's focus on accurate diagnostic tools could contribute to a reduction
in misdiagnoses, a prevalent issue in Parkinson's disease. More reliable and sophisticated diagnostic
methods could decrease the instances of wrongly classifying Parkinson's disease patients, leading to

.better patient care and management
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Integration of artificial intelligence in Healthcare: The study's utilization of machine learning and
artificial intelligence showcases the potential of Al-driven approaches in the medical field. Successful
integration of artificial intelligence in Parkinson's disease diagnosis could pave the way for wider

.acceptance and adoption of artificial intelligence techniques in healthcare

. Jnell &1

Advanced techniques like Generative Adversarial Networks, deep learning, and Federated Learning
will be employed to advance understanding and enhance diagnosis, ultimately impacting healthcare

quality and societal well-being.

The project's methodology includes data collection, generative learning, deep learning, model fusion,
Vit application, Federated Learning, evaluation, and ethical considerations. The project's outcomes
offer enhanced diagnostic accuracy, early intervention potential, reduced misdiagnosis, and the

.integration of artificial intelligence in healthcare

Focusing on Alzheimer's and Parkinson's diseases, the project is divided into two axes, each with
distinct objectives. The first axis targets Alzheimer's disease, aiming to enhance MRI and PET
modalities through generative learning for data augmentation, followed by deep learning-based
patient classification. The second axis focuses on Parkinson's disease, involving generative learning
for SPECT modalities, deep learning-based classification, and exploration of Vision Transformer

.techniques

:Data Collection and Preprocessing .1
.Gather MRI, SPECT, and PET data along with clinical metadata from diverse sources -

.Standardize data formats, resolutions, and orientations -
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.Preprocess data to correct artifacts, noise, and inconsistencies -

:Generative Adversarial Network for Data Augmentation .2

Implement Generative Adversarial Network to generate synthetic data samples for MRI, SPECT -

.and PET modalities

Train Generative Adversarial Network to capture underlying data distributions and create -

.augmented datasets

Validate the augmented data's quality and utility -

:Deep Learning for Classification .3
.Design a deep neural network architecture -
.Divide data into training, validation, and testing sets -
.Train the model on augmented data from MRI, SPECT and PET modalities -

.Fine-tune hyperparameters for optimal performance -

Model Fusion and Ensemble .4

.Combine individual models trained on MRI and PET data into a fusion model -
Implement ensemble techniques (e.g., stacking or voting) for improved classification accuracy -

.Evaluate the fusion model on separate validation and test datasets -

:Deep Learning on Deep Learning (Meta-Learning) .5
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.Employ transfer learning on the fused model to enhance accuracy and reduce training time -
.Fine-tune model weights using a smaller subset of the data -
Implement techniques like transfer learning, architecture search, or neural architecture synthesis -

Employ Vit for Parkinson's disease diagnsis in SPECT imaging .6

:Federated Learning Implementation .7
.Collaborate with multiple medical institutions for data sharing while preserving privacy -
Implement Federated Learning techniques to train models on decentralized data sources -

Aggregate model updates while maintaining data locality and privacy constraints -

:Evaluation and Interpretability .8
.Evaluate model performance using metrics like accuracy, sensitivity, specificity, and ROC curves -
Interpret model decisions through techniques like saliency maps or attention mechanisms -

\Validate the model's clinical relevance with medical experts -

:Ethical Considerations and Bias Analysis .9

.Conduct bias analysis to ensure fair predictions across demographic groups -

.Address ethical considerations related to data privacy, informed consent, and model transparency -

:Documentation and Dissemination .10
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.Document the entire methodology, including code, parameters, and results -
.Publish research findings, techniques used, and contributions to the field -

.Share insights and learnings with the research community through conferences and journals -

: ggpunll 4lal

The project will be strategically developed in three distinct countries, with each nation boasting a
dedicated team led by an adept coordinator. Moreover, every country's effort will be enriched by
valuable collaborations with diverse partners, including esteemed medical experts, renowned
hospitals, and reputable universities. The meticulous execution of each facet of the project will be
underpinned by a robust management plan, thus guaranteeing its seamless progression and

eventual success.

The project's triumph hinges on a harmonious collaboration among diverse partners, each
contributing distinctive expertise and resources. Medical experts provide essential insights,
grounding the project's medical facets in the latest advancements. Collaborating hospitals act as
pivotal hubs for data collection and real-world testing, while universities bring robust research

.capabilities, intellectual rigor, and scientific validation, ensuring the project's enduring success

The delineation of responsibilities for various stakeholders engaged in the project might be described

:as follows

The Coordinator: Responsible for orchestrating project intricacies, the coordinator adeptly crafts the
project timeline, skillfully navigates risks, and diligently upholds project progress. This professional
serves as the key liaison with partners, expertly managing expectations and steering the project in

.alignment with its overarching objectives

In addition, the coordinator assumes the pivotal responsibility of assembling a specialized team.
Tasked with the collection of data from diverse regional hospitals across multiple countries, this team

initiates its journey in Tunisia. Notably, a foundational connection has been established with
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researchers from the esteemed Institute of Neurology. This team, in close collaboration with medical
researchers and experts, will not only contribute invaluable data but also provide insightful medical

knowledge to effectively train the intelligent system

Database manager: assumes the responsibility of establishing secure and effective data storage
systems, given the nature of the project which entails the management and analysis of medical data.
The individual guarantees the preservation of data integrity, the protection of data from unauthorized
access, and the facilitation of data accessibility. Within this team, distinct sub-teams can be

:discerned

Data Collector: Tasked with a critical role, team members collaborate closely with neurologists to
systematically gather patient data from hospitals. Their expertise extends to determining the optimal
format for storing this data, catering to the needs of the Machine Learning team. During the interim
period of local data acquisition, they leverage shared public data as a valuable resource to enhance

their efforts, ensuring continuous progress without constraints

Ethics and Compliance Experts: Recognizing the sensitive intersection of medical data and Al in
healthcare, these experts play a pivotal role in upholding the project's ethical standards. Their
mandate encompasses meticulous adherence to ethical guidelines, stringent patient privacy

regulations (such as HIPAA), and the rigorous observance of data protection laws (like GDPR)

End Users: Recognizing the sensitive intersection of medical data and Al in healthcare, these experts
play a pivotal role in upholding the project's ethical standards. Their mandate encompasses
meticulous adherence to ethical guidelines, stringent patient privacy regulations (such as HIPAA), and

.the rigorous observance of data protection laws (like GDPR)

Data Science and Machine Learning Team: This accomplished group is tasked with the development
of the intelligent system. They undertake the crucial steps of processing datasets, conducting
comprehensive data analysis, and constructing intricate algorithms. These algorithms are designed

to proficiently predict and identify instances of neurodegenerative diseases utilizing the provided
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medical data. The team's responsibilities extend to visualizing the results and elucidating the model's

.predictions to physicians, ensuring effective communication and soliciting their validation

The successful development and implementation of the intelligent system for predicting and
identifying neurodegenerative disorders in Arabic regions heavily relies on the cruciality of effective
collaboration and communication among the involved stakeholders. The project manager assumes a
pivotal role in orchestrating these endeavors and guaranteeing the project's adherence to its

.intended trajectory

:elapill sitoll peall

Partners have distinct roles in the project's success. Medical experts guide medical aspects, hospitals
aid data collection, universities offer research capabilities, and data teams collaborate with

neurologists. The partners' contributions are further elaborated as follows:

Laboratories Facilities: Researchers affiliated with the project are associated with research
laboratories that provide valuable support. These laboratories offer dedicated spaces for the testing
and validation of the intelligent system's algorithms, ensuring their efficiency and reliability.
Furthermore, the laboratories contribute through resource sharing, encompassing provisions like
software licenses, computational resources, and access to specialized tools that enhance the
project's success. Additionally, they play a pivotal role in facilitating interactions among various

.partners by organizing multiple meetings, fostering collaboration and knowledge exchange

Medical Professionals: Partnered healthcare institutions can offer access to an array of medical
experts, including neurologists and researchers. These professionals provide crucial insights for
defining disease indicators, understanding disease progression, and validating the accuracy of
predictive models. By sharing anonymized patient data, these institutions supply essential real-world
data for training and validating the intelligent system. This practical data is fundamental for

constructing precise prediction models. Additionally, medical professionals can actively engage in the
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testing and validation phases of the intelligent system, contributing diverse cases that ensure its

.accuracy and robustness

Universities: Universities contribute significantly by facilitating networking and collaboration
opportunities. They possess the ability to connect the project with other experts, organizations, and
stakeholders within the neurodegenerative diseases field. Such networking enhances the project's
scope and establishes potential collaborations that extend its impact. These institutions act as
bridges, fostering valuable connections that contribute to the broader success of the project while

.enriching its potential for partnerships and collaborations

The synergy of these partners will significantly enhance the project's execution and its potential to
improve diagnostic accuracy, early intervention possibilities, and the integration of Al in healthcare

for Alzheimer's and Parkinson's diseases

: ggrunll dulgall Al pnll

Engaging various Arab researchers residing abroad is a notable facet of this project's endeavor. One
such example is Mr. Rostom Mabrouk, from Tunisia, estimated researcher (associated professor, at

the department of informatics in the Bishop University.

He has extensively focused on this subject during his tenure at a specialized research center in
Canada. His prolific contributions can be explored here: [Google Scholar

Profile](https://scholar.google.com/citations?hl=fr&user=\VoCotlkAAAA))

In addition to these collaborations, ongoing efforts are underway to foster connections with
additional experts. Both virtual and in-person meetings are slated, designed to harness the insights

.and expertise of researchers in foreign laboratories, further enriching the project's outcomes

raunipll galyl
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auemll anlaniall ayiljall djggoall :Country / algall

National Coordinator: Amer DRAA / sihgll (Guinll

National Coordinator email: amer.draa@univ-constantine2.dz / sihgll (Guinll _igrialul apll
Institution: Abd Elhamid Mehri, Constantine2 / duungall

The Budget required for Consumables: S 2,000.00 / cilalgimoll diglholl ¢ilalaic |

The requested Budget for equipments: $ 10,000.00 / cilagall clpul diglhall cilalaic

The requested budget for Subcontracting: S 5,000.00 / Akl adleill diglholl alalnicll

The requested budget for Incentives for researchers / (padleinllg (pialdl jalgal &iglhall cilaloicdll
and contractors: S 4,000.00

The requested budget for National & International Travels: / Jgallg _Janll pawll diglhall alaloic |
$ 4,000.00

The requested budget for Technology, patents / _,nlell fnillg Laglgiaill Jail auglhall cilalnic dl
and publication: $ 10,000.00

Overhead: S 2,000.00 / épnlin fé cadlai

Write here the total budget required For the / &l (Gupal diglholl ailaloicill k_,ILDJI lia uial

research team: 37000
dngeuwll dupell dalanll :Country / dlgall
National Coordinator: Amel KSIBI / (Sihgll (Guinll

National Coordinator email: amelksibi@pnu.edu.sa / (Sihgll (Guinoll igialul aypll
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dngeuwll aupell dalooll - Al gl -goapl ate il dygi o ll deola :Institution / dunngaoll
The Budget required for Consumables: $ 2,000.00 / ailalgimall diglhall ¢ilalaic Al

The requested Budget for equipments: S 10,000.00 / cilagall clpil diglhall cilalaic
The requested budget for Subcontracting: S 4,000.00 / Al adleill diglhall ailalnicdll

The requested budget for Incentives for researchers / (padleinllg (pialll jalgal diglholl alalaiclll
and contractors: $ 3,000.00

The requested budget for National & International Travels: / Jgallg _lanll pawll diglhall alaloic Ul
$ 4,000.00

The requested budget for Technology, patents / _,nlell nuillg baglgiaill Jail écuglhall alalnic
and publication: $ 12,000.00

Overhead: S 2,000.00 / épnlin fé cadlai

Write here the total budget required For the / &l (Gupal diglholl ailaloicill k_,ILDJI lia uial

research team: 37000

ggnunll &iglholl dullnaul aal4ill

115000

: .__cu.u.ilJI Gl ally

Nawres KHLIFA / aauds u)jgi: pasdl
/ Professoraliwl :dinlell daajall

/ Tunisiaywigi :duwiall
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'+21652649664: ulwilg
nawres.khlifa@istmt.utm.tn: igriall a1y

https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-6043-:0RCID ID
6410&authorld=35613785300&origin=AuthorProfile&orcld=0000-0001-6043-
6410&category=orcidLink

35613785300: Scopus ID
Signal an image processing : plell ganaill
Artificial intelligence in medical imaging : (gidall ganaill

University of tunis el manar_: duuugall

nawres.khlifa@istmt.utm.tn: igaalul aipll

Higher Institute of Medical Technologies of Tunis: agenll / dilall

Tunisia : algall
9:H_index

302 : bwbigil aac

54 :Total no of Int publications in Scopus

Enhanced Parkinson’s Disease Diagnosis through Convolutional : épaill Gilill Giljguiinll dnilé

Neural Network Models Applied to SPECT DaTSCAN Images
H Khachnaoui, B Chikhaoui, N Khlifa, R Mabrouk
IEEE Access

Same-Subject-Modalities-Interactions: A Novel Framework for MRI and PET Multi-Modality fusion

for Alzheimer’s disease Classification

B Guelib, K Zarour, H Hermessi, R Bounab, K Nawres
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IEEE Access, 2023

Machine Learning for Early Parkinson’s Disease Identification within SWEDD Group Using Clinical

and DaTSCAN SPECT Imaging Features

H Khachnaoui, N Khlifa, R Mabrouk
Journal of Imaging 8 (4), 97

2023-2025: coordinator of the French Tunisian PHC Utique 1.2 lgall Jgleill auill ainll

Projet, OCTIPA : OCT Image Processing and Analysis,
.with the University of Saclay- Paris and the Institute of Ophthalmology of Tunis

senior member of the CMCU project (08G1115), ADMax : Analysis of ,2010-2007 2

Maxillofacial Deformations. UR-TSIRF, ENIT-Tunisia, LSIIT Laboratory, University of Strasbourg

Since 2015, Collaboration with Mr Rostom Mabrouk, University of British Columbia - 3
Vancouver

.Co-supervision of a PhD thesis of Ms. Hajeur Jomaa, defend on June 2020 - .

Joint publications - .

collaboration with the Cancer Institute of Toulouse ,2018-2014 4

... co-supervision of a PhD thesis of Mrs Boutheina Wathek .

Scientific visit of Mrs Nawres KHLIFA, from 12/10/2015 to 17/10/2015 .
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research internships of the PhD student Boutheina Wathek 2 .

Setting up of a PHC-Utique research project (MU-MOD-ONC: TOWARDS A MULTI MODAL .
.DIAGNOSTIC ASSISTANCE PLATFORM IN ONCOLOGY)

.collaboration with CReSTIC of the University of Reims, France ,2019-2015 5

research internships of the two PhD students (Olfa Moussa, Hajeur Jomaa) 3 -

Cooperation with the team Pulsar INRIA- Sophia Antipolis (Nice) 2012-2008 6

Since 2022, collaboration with Distributed Computing Laboratory — LIRE, Abd Elhamid Mehri .7

Constantine2/ Algeria

Functional Imaging Team of the Soukra Hospital 1.:

Thesis in collaboration with Mrs. Ines Rahmany, defended on 13/07/2007 .
Joint publications .

Medical Imaging Department of the Abderrhamen Mami Hospital 2
co-supervised research masters 4 .

.One thesis in co-supervision, defended on 23 july 2022 .

Publications .

/ National CoordinatorSihg (Guin / Job in the project: cgpunll A aathgll

aaus guygi :aujell aelll pwdll
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Name in English: Nawres Nawres KHLIFA

Professor / aliwl :: Degree / ajall

Date of Birth:: (Empty) / atlinll as)li

dunigill a1yggnoall ::Nationality / duniall

Mobile no :: +21652649664 / (Jgnanll pd)

Email :: nawres khlifa@istmt.utm.tn / _igrialul apll

P.0.Box: bloc25, app244, cite elhdika2, 2042, tunis / upl (§gain

ORCID ID:: https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-6043-
6410&authorld=35613785300&origin=AuthorProfile&orcld=0000-0001-6043-
6410&category=orcidLink

Scopus ID:: 35613785300

Degree, Faculty, University, Country:: /(dlgallg denlall a4l aajall) lgile alnaidinle daja jal
HDR- habilitation to direct research (HDR)

Research Professor / ¢ial Aliwl :Function in joint search / ¢lfiminll ¢iaill A dalhgll
Graduation Date:: 2012 / gpaill )yl

General Specialty:: Signal and Image Processing / plell janaill

Field of specialization:: Artificial intelligence in medical images / (g1aall yanAill
Institution: University of Tunis El Manar / duuugall

/Institutional Website:: http://www.utm.rnu.tn/utm/fr / dwwgall igrialill gdgall
Institutional E-mail: nawres.khlifa@istmt.utm.tn / dunugoll Agraldl 2y pl

Faculty/Institute:: Higher Institute of Medical Technologies of Tunis / agenll / adAall

ARICA23_ 738
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Country:: Tunisia / algall

hindex: 9

Citations:: 302 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 53

List recent relevant three publications :: Automatic / &lall cila apaill aidill aljgudiinll anilé
classification of ultrasound thyroids images using vision transformers and generative adversarial

networks
F JERBI, N ABOUDI, N KHLIFA ,
Scientific African 20, e01679, 2023,

Same-Subject-Modalities-Interactions: A Novel Framework for MRI and PET Multi-Modality fusion ,

for Alzheimer’s disease Classification
B Guelib, K Zarour, H Hermessi, R Bounab, K Nawres ,
IEEE Access, 2023,

An effective shearlet-based anisotropic diffusion technique for despeckling ultrasound medical ,

images
O Moussa, N Khlifa, F Morain-Nicolier ,
Multimedia Tools and Applications 82 (7), 10491-10514, 2023,

Machine Learning for Early Parkinson’s Disease Identification within SWEDD Group Using Clinical ,

and DaTSCAN SPECT Imaging Features

H Khachnaoui, N Khlifa, R Mabrouk ,

Journal of Imaging 8 (4), 97,
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Research Grants & Int.Cooperation:: 1. 2023-2025: coordinator of / _Jlgall ygleillg arinll ainll

,the French Tunisian PHC Utique Projet, OCTIPA : OCT Image Processing and Analysis
.with the University of Saclay- Paris and the Institute of Ophthalmology of Tunis ,

senior member of the CMCU project (08G1115), ADMax : Analysis of Maxillofacial ,2010-2007 .2,

Deformations. UR-TSIRF, ENIT-Tunisia, LSIIT Laboratory, University of Strasbourg

Since 2022, collaboration with Distributed Computing Laboratory — LIRE, Abd Elhamid Mehri .3,

Constantine2/ Algeria

Since 2015, Collaboration with Mr Rostom Mabrouk, University of British Columbia - A,

Vancouver
.Co-supervision of a PhD thesis of Ms. Hajeur Jomaa, defend on June 2020 - :

Joint publications - "

collaboration with the Cancer Institute of Toulouse ,2018-2014 .5,

... co-supervision of a PhD thesis of Mrs Boutheina Wathek °,

Scientific visit of Mrs Nawres KHLIFA, from 12/10/2015 to 17/10/2015 ‘
research internships of the PhD student Boutheina Wathek 2 °,

Setting up of a PHC-Utique research project (MU-MOD-ONC: TOWARDS A MULTI MODAL ’
.DIAGNOSTIC ASSISTANCE PLATFORM IN ONCOLOGY)

.collaboration with CReSTIC of the University of Reims, France ,2019-2015 .6,

research internships of the two PhD students (Olfa Moussa, Hajeur Jomaa) 3 -,
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Cooperation with the team Pulsar INRIA- Sophia Antipolis (Nice) 2012-2008 .7,

Functional Imaging Team of Cooperation with End Users:: 8. / (uilgill (jinaaimnll gno jgleill

ARICA23_ 738

the Soukra Hospital
Thesis in collaboration with Mrs. Ines Rahmany, defended on 13/07/2007 ',
Joint publications .,

Medical Imaging Department of the Abderrhamen Mami Hospital 9,

co-supervised research masters 4 .,
.One thesis in co-supervision, defended on 23 july 2022 .,
Publications .,

(Empty) :eljliin ¢nll adlall dpuull Jioai

Researcher / &ialy :Job in the project / cgtitnll _a dahgll
SJgiwn adj :aupell dolll pull

Name in English: Rekka Mastouri

Assistant Professor / aclun Aliwl :: Degree / aqjall
Date of Birth:: (Empty) / atlinll as)li

dunigill a1yggnoall ::Nationality / duuiall

Mobile no :: +21690644430 / Jgnanll pd)

Email :: rekka.mastouri@insat.ucar.tn / _igsialul aypll
P.0.Box:: (Empty) / usll (ggain

ORCID ID:: https://orcid.org/0000-0002-1077-6609

Scopus ID:: 57202970721
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Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle clrnai dinle daja pal

Ph.D. in Biophysics, Medical Physics and Medical imaging

,Higher Institute of Medical Technologies of Tunis,

.University of Tunis El Manar, TUNISIA,

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2022 / gpAill aujli

General Specialty:: Biophysics, Medical Physics and Medical imaging / plell janaill
Field of specialization:: Biophysics, Medical Physics and Medical imaging / (gLaall ganaill
Institution: University of Tunis El Manar / dunugall

/Institutional Website:: http://www.utm.rnu.tn/utm/fr / Guwwngoll Agrialll gdgnll
Institutional E-mail: rekka.mastouri@insat.ucar.tn / dunnganll Agraldl 2y pl
Faculty/Institute:: Higher Institute of Medical Technologies of Tunis / agenll / adAall
Country:: Tunisia / algall

hindex: 3

Citations:: 62 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 5

List recent relevant three publications :: 1- A bilinear / alall cila apadll @illill aljguiall anilé

convolutional neural network for lung nodules classification on CT images

Mastouri, R., Khlifa, N., Neji, H., Hantous-Zannad, S. International Journal of Computer Assisted ,

Radiology and Surgery, 2021, 16(1), pp. 91-101

ARICA23_ 738




Tunisia 48 JLl ciloy of gisil)

Transfer Learning Vs. Fine-Tuning in Bilinear CNN for Lung Nodules Classification on CT Scans -2,
.Mastouri, R., Khlifa, N., Neji, H., Hantous-Zannad, S,

ACM International Conference Proceeding Series, 2020, pp. 99-103,

Deep learning-based CAD schemes for the detection and classification of lung nodules from CT -3,

images: A survey

.Mastouri, R., Khlifa, N., Neji, H., Hantous-Zannad, S,

Journal of X-Ray Science and Technology, 2020, 28(4), pp. 591-617,
Research Grants & Int.Cooperation:: (Empty) / w92l ygleillg arinll ainll

Cooperation with End Users:: My thesis was done in collaboration / (juilgill (inaaimnll gn jgleill

with Medical Imaging Department of the Abderrhamen Mami Hospital
(Empty) :eljlinn ¢nll adlall dpuull Jioai

Researcher / ¢1al :Job in the project / ¢gpinnll A aahgll

Lilnay gulilaell dolll pull

Name in English: Ines RAHMANY

Assistant Professor / acluin Aliwil :: Degree / @xjall

Date of Birth:: (Empty) / adlinll Al

dunigill ajyggnall ::Nationality / duuiall

Mobile no :: +21698920893 / Jgnanll pd)
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Email :: ines.rahmani@fstsbz.u-kairouan.tn / _igsialul aypll

P.0.Box:: Ines RAHMANY, Faculté des Sciences et Techniques de Sidi Bouzid - Campus / apll (§gain

Universitaire cité agricole - Sidi Bouzid, 9100, Tunisia
ORCID ID:: https://orcid.org/0000-0001-9086-5080 View this author’'s ORCID profile
Scopus ID:: 56442746900

Degree, Faculty, University, Country:: /(dlgallg denlall .audall, aajall) lgile alnaidinle daja jal

Phd in Electrical Engineering

.National School of Engineering, Tunis, ENIT,

University of El Manar, Tunisia,

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2017 / gpaill aujli

General Specialty:: Artificial Intelligence, Data Science, Medical Imaging / plell janiill
Field of specialization:: Artificial Intelligence in Medical Images / (g1aall yanAill
Institution: University of Kairouan / duungall

/Institutional Website:: http://www.univ-k.rnu.tn / Gwwmgoll Agrialll gdgnll
Institutional E-mail: ines.rahmani@fstsbz.u-kairouan.tn / &wmgoll Agraldl 2y pl
Faculty/Institute:: Faculty of Sciences and Techniques, Sidi Bouzid / agenll / adall
Country:: Tunisia / algall

hindex: 5

Citations:: 51 / ¢lwliddl aac

Total no. of Int. publications in Scopus: 14
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List recent relevant three publications :: 1.Missing Data / alall cila apalll @illill aljgainll anilé

Recovery in the E-health Context Based on Machine Learning Models
.Rahmany, ., Mahfoudhi, S., Freihat, M., Moulahi, T,

Advances in Artificial Intelligence and Machine Learning, 2022, 2(4), pp. 516-532,

Tabu Search and Machine-Learning Classification of Benign and Malignant Proliferative Breast .2,
Lesions Dhahri, H., Rahmany, I, Mahmood, A., Al Maghayreh, E., Elkilani, W. BioMed Research

International, 2020, 4671349

Automatic detection of intracranial aneurysm using LBP and Fourier descriptor in angiographic .3,

images

.Rahmany, I, Nemmala, M.E.A., Khlifa, N., Megdiche, H ,

International Journal of Computer Assisted Radiology and Surgery, 2019, 14(8), pp. 1353-1364,
Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll

Cooperation with End Users:: (Empty) / (juilgill (finasiwnll go (jgleill

(Empty) :e¢ljliin ¢l ailall apunll Jionid

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll

S2gic Aygi:dujell dolily pull

Name in English: Noura ABOUDI

Assistant Professor / aclun Aliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll as)li
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dunigill a1yggnoall ::Nationality / duniall

Mobile no :: +21620379696 / Jgnanll pd)

Email :: aboudinoura89@gmail.com / _igsialul aypll
P.0.Box:: (Empty) / usll (ggain

ORCID ID:: https://orcid.org/0000-0002-5101-853X
Scopus ID:: 57216461450

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal

Phd in Electrical Engineering

national school of engineers of Carthage,

post-doc / Algivall ae) Lo ¢ialy ::Function in joint search / ¢lfivinll ¢iayll A aathgll
Graduation Date:: 2022 / gpAill aujli

General Specialty:: Artificial Intelligence / plll janAill

Field of specialization:: Artificial Intelligence in medical imaging / (gLaall yanaill
Institution: University of Carthage / Gwwngall

/Institutional Website:: https://ucar.rnu.tn / dunngall igrialll gdgall
Institutional E-mail: noura.aboudi@enicar.ucar.tn / dunugoll gl 2y pll
Faculty/Institute:: National School of Engineers of Carthage / agenll / alall
Country:: Tunisia / algall

hindex: 2

Citations:: 26 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 5

ARICA23_ 738
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List recent relevant three publications :: 1-Automatic / alall cila apadll @illill aljgaiall anilé
classification of ultrasound thyroids images using vision transformers and generative adversarial

networks F JERBI, N ABOUDI, N KHLIFA Scientific African 20, e01679

Bilinear Pooling for Thyroid Nodule Classification in Ultrasound Imaging N Aboudi, H Khachnaoui, -2,

0 Moussa, N Khlifa Arabian Journal for Science and Engineering, 1-11

Multi-objectives optimisation of features selection for the classification of thyroid nodules in -3,

ultrasound images
N Aboudi, R Guetari, N Khlifa,
IET Image Processing 14 (9), 1901-1908,

Research Grants & Int.Cooperation:: Researcher in the OCTIPA project: / _Jgall jgleillg ayill ainll

OCT Image processing and Analysis, between two research teams
Tlmed: University of Tunise El Manar ,

IBISC: University of Paris Saclay ,

Cooperation with End Users:: (Empty) / (Juilgill (roasimnll go (jgleill
(Empty) :eljlinin ¢nll adlall dpuull Jioai

Researcher / ¢1al :Job in the project / ¢gpinnll A aathgll

Sl jala el dollly puwll

Name in English: Hajer Khachnaoui

lecturer / falan :: Degree / dqjall

Date of Birth:: (Empty) / adlinll Al

dunigill ajyggnoall ::Nationality / duuiall

Mobile no :: +21654541478 / Jgnanll pd)
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Email :: hajer.khachnaoui@istmt.utm.tn / _igsialul aypll
P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/0000-0003-0871-8968
Scopus ID:: 57209027052

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal

M.S. Biophysics, Medical Physics and Medical imaging

post-doc / algisall ae) Lo ¢ialy ::Function in joint search / ¢lfiinll ¢iayll A aathgll
Graduation Date:: 2018 / gpaill aujli

General Specialty:: Biophysics, Medical Physics and Medical imaging / plell janaill
Field of specialization:: Artificial Intelligence in medical imaging / (gLaall yanaill
Institution: University of Tunis El Manar / dunugall

/Institutional Website:: http://www.utm.rnu.tn/utm/fr / Guwwngoll Agrialll gdgnll
Institutional E-mail: hajer.khachnaoui@istmt.utm.tn / Awmgoll Agraldl 2y pl
Faculty/Institute:: Higher Institute of Medical Technologies of Tunis / agenll / alAall
Country:: Tunisia / algall

hindex: 5

Citations:: 66 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 7

List recent relevant three publications :: Machine Learning / alall cila apaill aidill cailjguiinll anilé
for Early Parkinson'’s Disease Identification within SWEDD Group Using Clinical and DaTSCAN SPECT

Imaging Features
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.Khachnaoui, H., Khlifa, N., Mabrouk, R. Journal of Imaging, 2022, 8(4), 97,

Bilinear Pooling for Thyroid Nodule Classification in Ultrasound Imaging ,

Aboudi, N., Khachnaoui, H., Moussa, O., Khlifa, N. Arabian Journal for Science and Engineeringthis ,

link is disabled, 2023, 48(8), pp. 10563-10573

Machine learning and deep learning for clinical data and PET/SPECT imaging in parkinson's disease: ,

A review
(16)Khachnaoui, H., Mabrouk, R., Khlifa, N. IET Image Processingthis link is disabled, 2020, 14,

Research Grants & Int.Cooperation:: Researcher in the OCTIPA project: / _Jgall jgleillg ayill ainll

OCT Image processing and Analysis, between two research teams
TImed: University of Tunise El Manar ,

IBISC: University of Paris Saclay ,

Cooperation with End Users:: (Empty) / (juilgill (finasimnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll

Sai aali:dupell dolll pwlll

Name in English: Nejah NASRI

Associate Professor / ¢ljluin dliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll a)li
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dunigill a1yggnoall ::Nationality / duniall

Mobile no :: +21698218779 / Jgnanll pd)

Email :: nejah.nasri@isecs.rnu.tn / _igsiall aypll
P.0.Box:: (Empty) / usll (ggain

ORCID ID:: https://orcid.org/0000-0002-9293-8383
Scopus ID:: 25654207300

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal
HDR- habilitation to direct research (HDR)

university of Sfax,

Tunisia,

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2019 / gpAill aujli

General Specialty:: Electrical engineering / plell janaill

Field of specialization:: Engineering of embedded systems for communication, loT / (gLaall yanAill
and IA

Institution: University of Gafsa / Guuugall

Institutional Website:: https://ugaf.rnu.tn / duwnngall Agrialll gdgnll
Institutional E-mail: nejah.nasri@isecs.rnu.tn / dunugoll Agraldl 2y pl
Faculty/Institute:: Faculty of sciences / agenll / adall

Country:: Tunisia / algall

hindex: 19
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Citations:: 1109 / alwbiall aac
Total no. of Int. publications in Scopus: 42

List recent relevant three publications :: A comparative / alall cila apalll @il ¢iljgininll Gniléd

study of energy efficient algorithms for loT applications based on WSNs
.Guiloufi, A.B., El khediri, S., Nasri, N., Kachouri, A,
Multimedia Tools and Applications, 2023,

The role of Artificial Intelligence and the Internet of Things in health monitoring and disease ,

detection for the elderly [Diabetes and Covid-19] as a model
A Najim, N NASRI,

Bilad Alrafidain Journal for Engineering Science and Technology 2 (1), 28-36,

Wireless Body Area Sensor Networks for Wearable Health Monitoring: Technology Trends and ,

Future Research Opportunities

Alrashidi, M., Nasri, N,

International Journal of Advanced Computer Science and Applications, 2021, 12(4), pp. 506-512,
Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll

Cooperation with End Users:: (Empty) / (juilgill (rinasiwnll go (jgleill

(Empty) :eljliin ¢l agilall apunll Jionid

Researcher / &ialy :Job in the project / cgtitnll _a dahgll

2120 witj:ayell aslll pwdll
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Name in English: Zainab HADDAD

lecturer / falan :: Degree / @)all

Date of Birth:: (Empty) / atlinll as)li

dunigill a1yggnoall ::Nationality / duniall

Mobile no :: +21621973909 / Jgnanll pd)

Email :: zainab-haddad@hotmail.com / _igsialul ayll
P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/0009-0007-1990-472X
Scopus ID:: 57463193300

Degree, Faculty, University, Country:: /(dlgallg denlall .alall . ayjall) lgtle clrnai dinle daja pal

Research Master in Business Intelligence

university of Gabes,

PhD / aljgia ::Function in joint search / ¢lfinall ¢l A aathgll
Graduation Date:: 2020 / gpaill ay)li

General Specialty:: Business Intelligence / plell janaill

Field of specialization:: The application of IA in the Business Intelligence and in / (g1aall janaill
health

Institution: University of Tunis El Manar / dunugall
/Institutional Website:: http://www.utm.rnu.tn/utm/fr / Guwwngoll Agrialll gdgnll
Institutional E-mail: zainab.haddad@enit.utm.tn / dunnganll Agraldl 2y pl

Faculty/Institute:: Higher Institute of Medical Technologies of Tunis / agenll / adAall
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Country:: Tunisia / algall

hindex: 1

Citations:: 2 / alwbiadl aac

Total no. of Int. publications in Scopus: 2

learning-  List recent relevant three publications :: 1. / &lall cila apalll aidill ciljgudiioll anilé

.based model using DensNet201 for mobile user interface evaluation

Soui, M., & Haddad, Z. (2023). Deep International Journal of Human-Computer Interaction, 39(9), ,
.1981-1994

Deep features extraction to assess mobile user interfaces 2,

Soui, M., Haddad, Z., Trabelsi, R., & Srinivasan, K. (2022). Multimedia Tools and Applications, 81(9), ,
.12945-12960

Retinal Pathologies Detection in OCT Images Based on Bilinear Convolutional Neural Network .3,
Zainab Haddad, Brahim Mahamat Yaya, Hsouna Zgolli, Desire Sidibe, Hedi Tabia and Nawres Khlifa ,
INISTA, Sep, Tunisia, 2023,

Research Grants & Int.Cooperation:: Researcher in the OCTIPA project: / _Jgall gleillg arinll ainll

OCT Image processing and Analysis, between two research teams
TImed: University of Tunise El Manar ,

IBISC: University of Paris Saclay ,

Cooperation with End Users:: (Empty) / (juilgill (rinasiwnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll

Sty culd el alll pull
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Name in English: GUELIB BOCUHRA

lecturer / falan :: Degree / @)all

Date of Birth:: (Empty) / atlinll as)li

auenll atnlpdniall dyiljall &jggoall :Nationality / duwiall

Mobile no :: +213663478653 / Jgnanll pd)

Email :: bouchra.guelib@univ-constantine.de / _igialul aj sl

P.0.Box:: city 116 housing Door N: 38, didouch mourad, constantine, algeria / 1l (§gain
ORCID ID:: https://orcid.org/0000-0001-7338-2423

Scopus ID:: 57208795827

Degree, Faculty, University, Country:: /(dlgallg denlall .alall . ayjall) lgtle clrnai dinle daja pal

. Software and Information Systems Technologies/ ABD Elhamid Mehri Constantine2/ Algeria
.Master's degree in information systems, computer science,

Hljall 72dihiné spgn anall are /alnglenll phig allaopll Laglgiaid,

Jigunall pgle ilnglenll phi LA fuwlall a3,

PhD / aljgi9a :Function in joint search / ¢lfinall ¢l A dalhgll

Graduation Date:: 2017 / gpaill ay)li

.General Specialty:: Machine Lraning, Information system / plell janill

Field of specialization:: multimodality fusion, alzhimer's disease classification / (Gidall janaill

Institution: Abd Elhamid Mehri Constantine2/ Algeria Distributed Computing Laboratory - / duungall
LIRE

/Institutional Website:: https://www.univ-constantine2.dz/facntic / duwnngall Agrialll gdgnll
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Institutional E-mail: fac.ntic@univ-constantine2.dz / Gwwgall igpialul i

Faculty/Institute:: Software and Information Systems Technologies/ Abd Elhamid /ap<enll / aul4all

. Mehri Constantine2/ Algeria

Country:: Tunisia / algall

hindex: 1

Citations:: 2 / aalwligl aac

Total no. of Int. publications in Scopus: 2

List recent relevant three publications :: 1. Same-Subject- / alall cila apalll aillill aljguinll anila
Modalities-Interactions: A Novel Framework for MRI and PET Multi-Modality Fusion for Alzheimer’s

Disease Classification
B Guelib, K Zarour, H Hermessi, R Bounab, K Nawres ,

IEEE Access,

2,

Embedded Gene Expression Data Based On RidgeClassifier For Alzheimer's Disease Classification,
Bouchra Guelib, Nawres Khlifa and Rayene Bounab,

INISTA, Sep, Tunisia, 2023,

Research Grants & Int.Cooperation:: collaboration with the TIMed / _Jgall ggleillg arinll ainll

team, in the university of tunis el manar
Cooperation with End Users:: (Empty) / (juilgill (rinasimnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll
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Ul wligl:aujell aolll pudll

Name in English: Bounab Rayene

lecturer / falan :: Degree / @)jall

Date of Birth:: (Empty) / atlinll as)li

auemll atnlidniall dyiljall &jggoall :Nationality / duwiall
Mobile no :: +213658486093 / Jgnanll pd)

Email :: rayene.bounab@univ-constantine2.dz / _igsialul aypll
P.0.Box:: July 5th City, Building 2, Number 14 / a1 1ll (§gain
ORCID ID:: 0000-0001-9809-2617

Scopus ID:: 58305191600

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle clrnai dinle daja pal

. Software and Information Systems Technologies/ ABD Elhamid Mehri Constantine2/ Algeria
.Master's degree in information systems, computer science,

Hljpll 72duhing spgo anall aie /alnglenll phig albosll aglgiafg,

Jigunall pgle ilnglenll phi LA fuwlall a3,

PhD / aljgi9a :Function in joint search / ¢lfinall ¢l A dalhgll

Graduation Date:: 2019 / gpaill ay)li

.General Specialty:: Machine Lraning, Information system / plell janill

Field of specialization:: Healthcare fraud detection / (Gudall janaill

Institution: Abd Elhamid Mehri Constantine2/ Algeria Distributed Computing Laboratory - / duungall
LIRE
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Institutional Website:: https://www.univ-constantine2.dz/?lang=ar / Gungoll grialll gdgall
Institutional E-mail: fac.ntic@univ-constantine2.de / dwngall igsialdl aypll

Faculty/Institute:: Software and Information Systems Technologies/ Abd Elhamid /ap<enll / al4all

. Mehri Constantine2/ Algeria

Country:: Algeria / dlgall

hindex: (Empty)

Citations:: (Empty) / aalwbiddl aac
Total no. of Int. publications in Scopus: 1

List recent relevant three publications :: Same-Subject- / alall cila apalll @il ailjganinll anilé
Modalities-Interactions: A Novel Framework for MRI and PET Multi-Modality Fusion for Alzheimer’s

Disease Classification

Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll
Cooperation with End Users:: (Empty) / (juilgill (rinasimnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll

dnhla Sulé :dujell a2l pudll

Name in English: KACHI FATMA

lecturer / falan :: Degree / @)all

Date of Birth:: (Empty) / atlinll as)li

auemll ahlianiall ayiljall dyggaall :Nationality / duniall

Mobile no :: +213666207547 / Jgnanll pd)
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Email :: fatma.kachi@unic-constantine2.dz / _,igislul apl

P.0.Box:: Bloc 159, housing Door N: 20, Blidet Amor, Touggourt, algeria / a1l (§gain
ORCID ID:: 0000-0001-7714-4246

Scopus ID:: 57221636291

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal

. Software and Information Systems Technologies/ ABD Elhamid Mehri Constantine2/ Algeria
.Master's degree in software engineering, computer science,

Hljall 72dihiné spgn anall are /alnglenll phig alaopll Laglgiad,

Jiguaall pgle cibaopl awais p fulall 6333,

PhD / aljgiaa ::Function in joint search / ¢lfinall ¢l A aathgll

Graduation Date:: 2019 / gpAill aujli

.General Specialty:: Formal methods, Deep Learning, Self-adaptif system / plell janAill

Field of specialization:: Petri nets, qualitative and quantitative verification, deep / (GLaall janAill

learning, system’s specification

Institution: Abd Elhamid Mehri Constantine2/ Algeria Distributed Computing Laboratory - / duungall
LIRE

/Institutional Website:: https://www.univ-constantine2.dz/facntic / dunngall igrialll gdgall
Institutional E-mail: fac.ntic@univ-constantine2.dz / Gwwgall igpialul 2yl

Faculty/Institute:: Software and Information Systems Technologies/ Abd Elhamid /ap<enll / aul4all

. Mehri Constantine2/ Algeria
Country:: Algeria / algall

h index: 1
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Citations:: 4 / alwbiadl aac

Total no. of Int. publications in Scopus: 4

List recent relevant three publications :: A hybrid model for / alall cila épadll @aillill aljgainll anilé

ARICA23_ 738

efficient decision-making in self-adaptive systems
.Kachi, F., Bouanaka, C,

Information and Software Technology ,

this link is disabled ,

107063 ,153,2023,,

Aster: A DSL for Engineering Self-Adaptive Systems,

.Kachi, F., Bouanaka, C,

Lecture Notes in Networks and Systems,

this link is disabled ,

pp. 39-49,513,2022 ,,

Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll
Cooperation with End Users:: (Empty) / (juilgill (rinasiwnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

National Coordinator / Sihg (Guin :Job in the project / cgpinll A aathgll
Jole glja:ayjell delil pudll

Name in English: Draa Amer
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Professor / aliwl :: Degree / ajall

Date of Birth:: (Empty) / atlinll as)li

auemll atnlpdniall ayiljall &jggoall :Nationality / duwiall

Mobile no :: +213675761707 / Jgoanll pd)

Email :: amer.draa@univ-constantine2.dz / _,igrialul apll

P.0.Box:: Uv10 Cnep IMMO Bloc 25 N° 458, Ali Mendjeli, Constantine / u il (gain
ORCID ID:: 0000-0003-2448-1286

Scopus ID:: 9334435100

Degree, Faculty, University, Country:: /(dlgallg denlall .alall . ayjall) lgtle cilrnai dinle daja pal

HDR in Computer Sciences, Abdelhamid Mehri University, Constantine 2, Algeria
Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2011 / gpAill aujli

General Specialty:: Artificial Intelligence / plll janAill

Field of specialization:: Image contrast enhancement, biometrics, computational / (§Laall janAill

Jlinguistics, and surrogate optimisation

Institution: Abd Elhamid Mehri, Constantine2 / duungall

Institutional Website:: (Empty) / dwwgall igrislil gdgall

Institutional E-mail: amer.draa@univ-constantine2.dz / dunganll Agraldl 2y pl
Faculty/Institute:: fac.ntic@univ-constantine2.dz / agenll / adall

Country:: Algeria / dlgall

hindex: 19
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Citations:: 1348 / aalwbiall aac
Total no. of Int. publications in Scopus: 38

List recent relevant three publications :: A single-solution— / alall cila apadll @illill aljgaiall anilé

compact hybrid algorithm for continuous optimization

S Khalfi, G lacca, A Draa,

Memetic Computing 15 (2), 155-204,

On the use of single non-uniform mutation in lightweight metaheuristics ,
S Khalfi, G lacca, A Draa,

Soft Computing 26 (5), 2259-2275,

A compact compound sinusoidal differential evolution algorithm for solving optimisation problems ,

in memory-constrained environments

S Khalfi, A Draa, G lacca,

Expert Systems with Applications 186, 115705,

Research Grants & Int.Cooperation:: (Empty) / w92l ygleillg arinll ainll
Cooperation with End Users:: (Empty) / (Juilgill (ioasimnll go (jgleill
(Empty) :eljlinn ¢nll adlall dpaull Jioai

Researcher / ¢1al :Job in the project / ¢gpinnll A aahgll

plyal culd syl delll pul

Name in English: GUELIB Ikram

lecturer / falan :: Degree / dqjall

Date of Birth:: (Empty) / adlinll Al
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auemll atnlidniall ayiljall &jggoall :Nationality / duwiall
Mobile no :: +213672215648 / Jgoanll pd)

Email :: ikram.guelib@univ-constantine2.dz / _igsialul ayll
P.0.Box:: (Empty) / usll (ggain

ORCID ID:: 0009-0004-0893-0808

Scopus ID:: (Empty)

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle cilrnai dinle daja pal

. Software and Information Systems Technologies/ ABD Elhamid Mehri Constantine2/ Algeria
.Bachelor Degree in software engineering, computer science,

Hljpdl 72dihing spgo anall ae /alpopll dwaia,

Jigunall pglc iloglenll phi _a guiluy a3,

Master / Engineer / (uaigo / piwalo :Function in joint search / ¢lfinall ¢yl A aathgll
Graduation Date:: 2022 / gpAill aujli

.General Specialty:: Web development, software engineering / plell janiill

Field of specialization:: Django, Artificial Intelligence / (g1aall yanAill

Institution: Abd Elhamid Mehri Constantine2/ Algeria / duungall

/Institutional Website:: https://www.univ-constantine2.dz/facntic / dunndgall Agrialll gdgall
Institutional E-mail: fac.ntic@univ-constantine2.dz / Gwwgall igpialul i

Faculty/Institute:: Software and Information Systems Technologies/ Abd Elhamid /ap<enll / al4all

. Mehri Constantine2/ Algeria

Country:: Algeria / dlgall
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hindex: (Empty)

Citations:: (Empty) / calwbidadl aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: none / alall cila apalll @il ailyganioll anilé
Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll
Cooperation with End Users:: (Empty) / (juilgill (finasimnll go (jgleill

(Empty) :¢ljliin ¢l ailall apunll Jioni

National Coordinator / Sihg (Guin :Job in the project / cgpinll A daathgll
Swuwall Jlof apell delll pulll

Name in English: Amel Ksibi

Assistant Professor / aclun Aliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll as)li

dunigill a1yggnoall ::Nationality / duniall

Mobile no :: +966548454419 / Jgoanll pd)

Email :: amelksibi@pnu.edu.sa / _,igrialul apll

P.0.Box: P.O. Box 84428, Riyadh, 11671, Saudi Arabia / a1l (§gain

ORCID ID:: https://orcid.org/0000-0001-6019-5960

Scopus ID:: https://www.scopus.com/authid/detail.uri?authorld=46062194200

:Degree, Faculty, University, Country / (algallg denlall .aulall, aqjall) lgtle cilrnai dinle @aja jal
Quigi - gudlan deola -gudalang Juuwaigoll aihgll dwjanll (jo aljgivall dalga

Research Professor / ¢ialy Aliwl ::Function in joint search / ¢lfidiall ¢iaill e daAhgll
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Graduation Date:: 2014 / gpaill ay)li

drnc il anhilll dwaia :General Specialty / plell janaill

alilwl ple g elinnil 1931 :Field of specialization / (GLaall yanaill

dngewll aupell dalooll - Al -goapl ate il dygi ol deola :Institution / dunngall
Institutional Website:: https://www.pnu.edu.sa/ar/Pages/home.aspx / duuugaoll igrialll gdgall
Institutional E-mail: info@pnu.edu.sa / Guwwgall igsiall aypll

dloglenll g cunlall pgle a4 :Faculty/Institute / agenll /7 alall

Country:: Saudi Arabia / dlgall

hindex: 7

Citations:: 160 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 40

List recent relevant three publications :: / dlall cila apalll aidill ciljgudiinll anilé

Electroencephalography-Based Depression Detection Using Multiple Machine Learning Techniques
Ksibi, A., Zakariah, M., Menzli, L.J., ...AImugren, L., Hanafieh, R.A.M ,

Diagnostics, 2023, 13(10), 1779,

Voice Pathology Detection Using a Two-Level Classifier Based on Combined CNN-RNN Architecture,

Ksibi, A., Hakami, N.A., Alturki, N., ...Zakariah, M., Ayadi, M,

Sustainability (Switzerland)this link is disabled, 2023, 15(4), 3204 ,

IDriveGenes: Cancer Driver Genes Prediction Using Machine Learning ,
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Ali, Y., Sardaraz, M., Tahir, M., ...Hamdi, M., Ksibi, A,

IEEE Accessthis link is disabled, 2023, 11, pp. 28439-28453,

Research Grants & Int.Cooperation:: On-going research grant for: / _Jgall ygleillg arinll ainll

ARICA23_ 738

Research Group No ( RGP-1444-0057 )

Role: Principal investigator,

:Collaboration with,

Umm Qura university- KSA ",

King Saud university- KSA ',

Cooperation with End Users:: (Empty) / (Juilgill (roasimnll go (jgleill
(Empty) :eljliin ¢nll adlall dpuull Jioai

Researcher / &ialy :Job in the project / cgtitnll _a dahgll

poall juli dalé :auyell dolll pudll

Name in English: Ghadah Aldehim

Assistant Professor / aclun Aliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll as)li

dingeull dupell dalanll ::Nationality / duniall

Mobile no :: +966503255342 / Jgnanll pd)

Email :: gnaldehim@pnu.edu.sa / _igsialul aypll

P.0.Box: P.O. Box 84428, Riyadh, 11671, Saudi Arabia / a1l (§gain
ORCID ID:: https://orcid.org/0000-0002-5511-8909

Scopus ID:: https://www.scopus.com/authid/detail.uri?authorld=56203729600
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:Degree, Faculty, University, Country / (algallg denlall .aulall . aqjall) lgtle cilrnai dinle daja jal
Lilhyp Ca bail cunl denla (a alnglenllg cunhall pgle a4 go oljgisall

Research Professor / ¢ial Aliwl ::Function in joint search / ¢lfiinll ¢yl A dathgll

)i
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aejldl ailiaglgiqill : (siadl Jlanil
+ cqrilnll lai

alauill _a allail:clinnil elaall JiA ga ¢sjighllg annll aleplig garubill Jgla grani
dadenllg dlledll dunell

Empowering Diagnostic, Healthcare, and Emergency Solutions through Artificial Intelligence:

Innovations in Efficient and Complex Neural Network

:ggw‘" | liluy

:aujell delll  piln

alanill Guhi Jia go Gaaall pllell g alanill o dcgnan dallen pi, clinnil claall plle g
Jua il pleill g éailuwll a3nill algala abull J] alapill oaa aeadil adg aclihnlll dynell
dalinl alilll _a Jilgll gaill elly (g Loy éuu) Jolge 81c I lgalai sjel ol gany joaill adell
6127 aliaglgigijggh . yagnall aag Lleg Juuaill ailidi jghig ajgalll alilan] g padillg
Aaunell alannll

alaunll aliaglgigi jghi jini.DenseNet g ResNet g VGGNet (Jin adlill caljghill )| AlexNet dailyll (o
llall go degiin degnan A Jlio ilii Guaail liiew (A .clalll guoaigai ugda euy dunell
«la gng .alolenll aljlo sia gT Juin pAidaac aldihg il doadinll dynell alaunll o
il il aildac o Gf gaos cus éus Gyl ylgo alauill oas Jio audii eaiuy Jf gaal
alain 2ilii Guaai go pel e elaill e ajgal Lle pbi aael

Al Jrwaillg juiddl go algiw o) DenseNet Liaglgugi ajgh abianill oagl sanill Jii go
ylgn alh alnin e - &igd alallen digrally alhii sl - ddinell dunell alaubll phi gla <l gng

Sl jlaiiwll gf cuégll éua o clgw aabi éagn Jljy U dinanll g dlgnanll ajgaill Jin 63gaan
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aunell alauhll éla 4)ga jijei gai aylfio Jadu aqiy JIl pleill Jlan (g poleall éagl aund

Glull 1ha Jgon .golull aoall aladiliwlg )ghioll cuyjaill aalio U Jabipll ploni o .ddinell
adeig adall gu ljlgi (Géni aunell cilauhll ciliaglgigi cbiil e jap Jgiil.gliihin glégh ciygh
dignll aliganll - paaill dnbjig alibdl dwaim QJL'UI Guhll Jouny .awai adgll L,a bl

annll dleyllg gaamill padil paill dogall A pgay jaiwall siadl agall 1ha wilga go wilh Ja
wujai blnilg apailn djjloen plolni ana Jua go . elinndl 1931l 4gd Jua o ¢s)lghll Jglag

A Sl gpill e Lgagai Jhall 1aa (4 dyghi agha Ja cyghl dwgian 203 aljailsiulg djghin
ardrdanll alduhill go dcgiin dcgnan

dunell alauill clinglgigi 3gan wldiaiwl I Jolildl aliadl 1aa wagy alihill aaa I 3Ll
annll alcyl alledg arnpuill adall go clinnul claall aljad gjlgi Jila g0 .sadenllg dcgadll
aunell alanill e el Jidiwn plof aldl 2ia J] éndl 1aa wags ¢sylghll aillal @l
gl aylhall i jlwa aiagi a Lilgailjga aaill

:dauplaill delll yaslo

In the realm of artificial intelligence, an array of real-world challenges has been tackled through the
application of artificial neural networks. These networks have risen to prominence as the
predominant modeling tools in machine learning over the last decade. Their success can be attributed
to several key factors, including the exponential growth in available data, advancements in hardware
capabilities, the evolution of optimization techniques, and, notably, the emergence of novel neural

network architectures.

From the pioneering AlexNet to subsequent developments like VGGNet, ResNet, and DenseNet, the

evolution of neural network architectures has been marked by a relentless pursuit of improved

ARICA23_ 745




Tunisia 48 Jl) i of il ) AR'CAQ

performance. In pursuit of optimal outcomes in diverse domains, today's cutting-edge neural
networks often boast numerous layers, encompassing millions or even billions of parameters.
However, the refinement of such networks can demand substantial computational resources, with
optimization processes occasionally spanning several days on high-performance hardware, despite

.vielding remarkable results

Addressing these challenges, the DenseNet architecture emerged after years of iterative testing and
improvement. Nevertheless, deploying deep neural networks — which invariably require potent
processors — onto resource-constrained platforms such as mobile or embedded devices remains an

.arduous task, both in terms of time and financial investment

Contemporary research in machine learning has increasingly gravitated toward enhancing the entire
lifecycle of deep neural networks, spanning architecture design, training methodologies, and
seamless integration. Within this landscape, two distinct avenues have emerged. The first centers on
the creation of neural network topologies that strike a balance between accuracy and computational
complexity. Meanwhile, the second avenue encompasses data engineering and control systems —

.critical components for realizing the practical application of neural networks

Each facet of this ongoing research endeavor contributes to the broader mission of advancing
diagnostic, healthcare, and emergency solutions through the power of artificial intelligence. Through
a fusion of innovative architectural designs, sophisticated training paradigms, and thoughtful
integration strategies, each methodological leap forward has demonstrated its supremacy over

.existing approaches across a diverse spectrum of real-world applications
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In light of these deliberations, this comprehensive proposal sets forth to explore the frontiers of
efficient and complex neural network topologies. By synergizing the capabilities of artificial
intelligence with diagnostic precision, healthcare efficacy, and emergency responsiveness, this
research aims to pave the way for a future where cutting-edge neural networks play a

transformative role in shaping the trajectory of these crucial domains

: aul Jngill pi Lo ¢l

An artificial neural network solution (ANN), particularly deep neural networks, which are often known
as deep learning, has been essential in recent Al advancements. [1] Neuronal networks are another
name for artificial neural networks (ANNs), which were developed to closely approximate the
structure of biological neural networks. The architecture of a neural network is established by the
connections (directed edges) between the network's linked computing units, known as neurons.
Three main categories: input, hidden, and output layers are used to categorize neurons in the brain's
many layers. Multiple processing layers are used to simulate data complexity and abstractions as a
subset of machine learning known as "Deep Learning." In order to extract information from multilayer
representations and conduct classification and pattern recognition tasks, this might be done by
referring to supervised and unsupervised learning. According to DL, a variety of study fields, including
Al, ANNs, signal processing, and graphical modeling [2] are all intertwined. Despitethe tremendous
prospects presented by Big Data in a variety of fields such as industrial control and smart medical
information[3] data mining becomes difficult owing to its characteristics (e.g., large volume,
diversity). Due to its highperformance computational architectures, deep learning (DL) has recently
been the focus of large data analytic ideas. Automatic discovery of complicated object properties may
be used to automatically train large DL models (e.g., images and videos). Actually, DL has the
following features: | extracting the hidden knowledge from noisy data, ii) examples training to
discover patterns and integrate the obtained information, iii) looking for suitable patterns through
data discrimination-method, iv) applying strategies such as CNN and DBN to classify structured and
unstructured data, and v) loosely relying on simulating human brain solving a given problem by using

ANN. DL's adoption in Al research is due to the above-mentioned properties. Despite the advantages
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of DL, there are a few drawbacks, such as the following: findability, reliance on the kind and amount
of the dataset to provide a correct classification, and heterogeneity of existing datasets owing to the
diversity of sensors that might be a barrier in the DL are some of the issues. Recently, some
researchers have taken an interest in EAs as a means of evolving deep neural network architectures.
A survey on applications of swarm intelligence and evolutionary computing-based optimization of
deep learning models has been published by Darwish et al. (2019) [4]. Based on this survey, we
selected the most representative: — Cheung and Sable (2011) [5] optimized the architecture
hyperparameters using a hybrid EA on the basis of the diagonal Levenberg Marquardt technique with
rapid convergence and a low computing cost of fitness assessments number. They established the
critical role of architectural choices in convolutional layer networks. Their findings demonstrate that
even the simplest evolution strategies can yield significant gains. When variation effects are present,
the employment of evolved parameters in combination with local contrast normalization
preprocessing and absolute value across layers has proven a compulsive performance on the MNIST
data sets [6]. — Fujino et al. (2017) [7] presented evolutionary Deep Learning, called evoDL, asa
technique for discovering unique architectural designs. This technique is intended to be used to
investigate the development of hyperparameters in deep convolutional neural networks, called
DCNNs. Additionally, the authors proposed AlexNet as a fundamental framework of the CNN and
optimize both the parameters tuning and activation functions using evoDL. — Real et al. (2017) [8]
used the CIFAR-10 and CIFAR-100 data sets to develop the CNN structure in order to identify the
classification model. They presented a mutation operator that may be used to avoid locally optimum
models. They demonstrated that neuro-evolution is capable of constructing highly accurate
networks. — Xie et al. (2017) [9] maximized the recognition accuracy by representing the network
topology as a binary string. The primary constraint was the high computing cost, which compelled the
authors to conduct the tests on small-scale data sets. — Mirjalili et al. (2018) [10] developed an
adaption for solving bi-objective models, called NSGA-Net. The image classification and object
alignment results obtained demonstrate that NSGA-Net is capable of providing the user with less
than complicated correct designs. — Alejandro et al. (2018) [11] developed EvoDEEP to optimize

network characteristics by calculating the probability of layer transitions based on the finite state
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machines concept. The goal was to reduce classification error rates and preserve the layer sequence.
Deep network compression is one of the most significant strategies for resizing a deep learning
model by combining the removal of ineffective components [12]. However, compressing deep
models without considerable loss of precision is a key challenge. Recently, many studies have been
focused on discovering new techniques to minimize the computational complexity of CNNs based on
EAs while retaining their performance [13]. We divide the network compression techniques into three
categories depending on the existing work; Filter pruning [14, 15], quantization [15], Huffman

code[16].
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The primary objective of this comprehensive research proposal is to explore, develop, and
demonstrate the potential of artificial intelligence-driven neural networks in enhancing diagnostic
accuracy, healthcare effectiveness, and emergency response. The proposed research aims to achieve

the following specific objectives:

Innovative Neural Network Design: Investigate and design novel neural network architectures that
strike an optimal balance between computational efficiency and predictive accuracy. This involves
refining and extending existing architectures to accommodate the unique demands of diagnostic,

.healthcare, and emergency applications

Efficient Training Methodologies: Develop advanced training methodologies that expedite the
convergence of complex neural networks. These methodologies should incorporate techniques such
as transfer learning, self-supervised learning, and meta-learning to efficiently adapt models to

.specific diagnostic tasks, healthcare challenges, and emergency scenarios
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Integration for Practical Deployment: Devise strategies for seamless integration of neural network
models into existing diagnostic tools, healthcare systems, and emergency response frameworks. This
includes addressing interoperability, real-time processing, and resource constraints to ensure
effective deployment on diverse platforms, ranging from high-performance servers to resource-

limited devices

Performance Evaluation and Validation: Conduct rigorous empirical evaluations across a wide range
of real-world scenarios, including medical imaging diagnostics, healthcare data analysis, and
emergency event prediction. Compare the proposed neural network architectures and methodologies
against existing approaches to demonstrate their superiority in terms of accuracy, efficiency, and

.scalability

Ethical Considerations and Impact: Address ethical considerations associated with the use of Al-
driven solutions in critical domains like healthcare and emergency response. Investigate potential
biases, ensure patient privacy and data security, and assess the social and economic impact of

.integrating advanced Al technologies into these sectors

Dissemination and Knowledge Transfer: Disseminate research findings through academic
publications, conferences, and workshops to contribute valuable insights to the Al, healthcare, and
emergency response communities. Foster collaboration between researchers, practitioners, and

.stakeholders to facilitate knowledge transfer and adoption of innovative neural network solutions

c

: Jiullg 2iliill

The outcomes of this research endeavor are expected to have a substantial impact on various
aspects of diagnostic accuracy, healthcare efficiency, and emergency responsiveness. The proposed

research aims to yield the following outcomes and impacts:
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Enhanced Diagnostic Precision: The development of innovative neural network architectures tailored
to diagnostic tasks is projected to lead to improved accuracy in medical image analysis, disease
detection, and early diagnosis. This outcome could significantly enhance medical professionals' ability
to identify and treat conditions at their earliest stages, potentially saving lives and improving patient

.outcomes

Optimized Healthcare Decision-Making: The integration of Al-driven neural networks into healthcare
systems is poised to streamline data analysis, facilitate personalized treatment plans, and expedite
patient care. By providing data-driven insights, these networks could assist healthcare providers in
making well-informed decisions, leading to more efficient resource allocation and optimized patient

.management

Timely Emergency Response: The implementation of advanced neural networks in emergency
response systems may lead to more accurate predictions of critical events, such as natural disasters
and disease outbreaks. By leveraging real-time data analysis and pattern recognition, these
networks could enable faster response times, potentially minimizing casualties and mitigating the

.impact of emergencies

Efficient Resource Utilization: The development of efficient neural network architectures and training
methodologies could result in reduced computational demands, allowing neural networks to be
deployed on resource-constrained platforms. This outcome is likely to enable the application of Al-
driven solutions in low-resource environments, extending the reach of diagnostic, healthcare, and

.emergency services to underserved populations
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Ethical Al Integration: Addressing ethical considerations and potential biases associated with Al
deployment in critical sectors is expected to promote responsible and equitable use of technology. By
ensuring patient privacy, transparency, and fairness, the research could establish a framework for the

.ethical integration of Al into healthcare and emergency response practices

Knowledge Dissemination and Collaboration: The dissemination of research findings through
academic publications and collaborative initiatives could foster knowledge transfer between
researchers, practitioners, and policymakers. This outcome has the potential to catalyze cross-
disciplinary collaborations, accelerate technological adoption, and create a community of experts

.dedicated to advancing Al's role in healthcare and emergency solutions

Socioeconomic Benefits: The successful implementation of Al-driven neural networks could result in
significant socioeconomic benefits, including improved patient care, reduced healthcare costs
through early detection and prevention, and more effective emergency response strategies. These
outcomes could contribute to enhanced public health, increased productivity, and overall societal

.well-being

. Jnell a1

The methodology section outlines the systematic approach to be followed in this research, from the
conception of Al-driven solutions to their deployment and evaluation. The proposed methodology

comprises the following steps:

:Literature Review
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Conduct a comprehensive review of existing literature on neural network architectures, training

.methodologies, and their applications in diagnostic, healthcare, and emergency scenarios
JIdentify gaps, challenges, and opportunities in current research to guide the direction of this project

:Data Collection and Pre-processing

Gather relevant datasets for training and testing the neural network models. This includes medical

.imaging data, patient health records, and emergency response datasets
.Clean, preprocess, and annotate the data to ensure its quality and suitability for the proposed tasks

:Neural Network Design

Based on the findings from the literature review, design or select suitable neural network

.architectures tailored for diagnostic accuracy, healthcare efficiency, and emergency responsiveness

Experiment with different layers, activation functions, and model hyperparameters to optimize the

.network's performance for specific tasks

:Training and Model Optimization

Employ state-of-the-art training techniques, including transfer learning, self-supervised learning,

.and meta-learning, to train the neural network models efficiently

Utilize techniques like dropout, batch normalization, and data augmentation to prevent overfitting

.and enhance model generalization

:Model Evaluation
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Validate the trained neural network models using distinct subsets of data, ensuring that the model is

.evaluated under various conditions and scenarios

Implement a series of metrics, such as accuracy, precision, recall, F1-score, and ROC curves, to

.assess the model's performance rigorously

:Integration and Deployment

Adapt the trained neural network models for deployment on different platforms, from high-

.performance servers to mobile and embedded devices

Design and implement a user-friendly interface that facilitates interaction with the Al-driven

.solutions for non-technical users, especially in healthcare and emergency response environments

:Ethical Considerations

Ensure that the Al solutions adhere to ethical guidelines, emphasizing transparency, fairness, and

.privacy

Engage with stakeholders, patients, and end-users to gather feedback and understand any potential

.concerns or biases

:Iterative Feedback and Refinement

Collaborate with domain experts, medical professionals, and emergency response teams to get

.feedback on the Al solutions

Utilize the feedback to iteratively refine the neural network models, ensuring that the solutions are

.continually optimized and remain relevant to the evolving needs of the domains

:Dissemination
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Share research findings through academic publications, conferences, and workshops, emphasizing

.the novel approaches and breakthroughs achieved

Engage with the broader community through open-source platforms, offering tools, datasets, and

.trained models to promote transparency and collaboration

: ggpunll 4lal

In this collaborative research project, effective project management and clearly defined roles are
essential to ensure the successful execution of the research objectives. The project is led by Hassen
Louati, with Ali Louati serving as the coordinator and overseer of the project's overall direction. The

roles of each partner are outlined below:

:Hassen Louati (Lead Researcher)

.Responsible for the overall direction and management of the research project

JInitiates the project, defines research goals, and ensures alignment with the project's objectives
.Collaborates with all partners to define research milestones, deadlines, and deliverables

.Takes a lead role in writing the scientific paper, including the related work section

:Ali Louati (Coordinator and Control)

Acts as the project coordinator, overseeing the activities of all partners and ensuring effective

.communication

.Coordinates regular meetings to discuss project progress, challenges, and next steps
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Provides guidance and support to partners as needed, facilitating collaboration and resolving any

.issues that may arise

Assists Hassen Louati in reviewing the scientific paper, offering input and suggestions for

.improvement

:llhem (Reviewer)

Participates in the project as a reviewer, providing critical feedback on research methodologies,

.results, and conclusions

Reviews the work carried out by the team, offering insights and recommendations for enhancing the

.quality and rigor of the research

Assists in refining the scientific paper, particularly in the discussion of related work and the validation

.of results

:Yasamin Hamza Alagrash (Implementation Lead)

Takes the lead in implementing the neural network models and related algorithms as per the defined

.research plan

Collaborates closely with other partners to ensure the alignment of implementation with the overall

research goals

Ensures that the implemented solutions adhere to best practices, performance standards, and ethical

.considerations

:Awatef Salem Balobaid (Reviewing Lead)
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Leads the reviewing process, overseeing the evaluation of the implemented solutions against

.established benchmarks and objectives

Collaborates with other partners to gather feedback, analyze results, and identify areas for

.improvement

Assists in refining the scientific paper, particularly in presenting the methodology, results, and

.conclusions

Throughout the project, the partners will engage in regular communication and collaboration, sharing
updates, insights, and challenges. Ali Louati will facilitate effective communication and coordination
among the team members, ensuring that the project stays on track and that the diverse expertise of

.each partner is harnessed to achieve the research's desired outcomes

elapill sitoll peall

The collaborative research project involving partner institutions - Kingdom University of Bahrain,
Prince Sattam bin Abdulaziz University, Jazan University (KSA), and Mustansiriyah University (Iraq) - is
likely to benefit from a range of in-kind support. Each institution's unique contributions can greatly
enhance the research's scope, quality, and impact. Here's an overview of the potential in-kind

support from each partner:

:Kingdom University of Bahrain (Hassen Louati)

Access to computing resources, software licenses, and specialized tools required for implementing

.and testing neural network models

Expertise from faculty members in machine learning, artificial intelligence, and related fields who can

.provide guidance on research design and methodology
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Collaborative spaces for virtual meetings and discussions, facilitating communication among

.partners
Administrative support for project management, document organization, and coordination

:Prince Sattam bin Abdulaziz University (Ali Louati and Iham Kariri)

Expertise from researchers specializing in Al, data science, and medical informatics who can

.contribute valuable insights to the research
Access to medical datasets, patient records, and healthcare-related data for training and validation
.Ethical review and compliance assistance for handling sensitive medical and healthcare data

Support for literature review, related work analysis, and conceptualization of research

.methodologies

:Jazan University, KSA (Awatef Salem Balobaid)

Access to data related to emergency response, disaster management, and related fields that can be

.used for training and validation

Expertise in emergency response systems and data analysis, contributing to the design and

.evaluation of Al solutions for emergencies

Feedback and insights on the feasibility and practicality of implementing Al-driven emergency

.response models

:Mustansiriyah University, Iraq (Yasamin Hamza Alagrash)
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Expertise in software development, programming, and implementation of neural network

.architectures

Access to computing facilities and resources needed for implementing and testing the proposed Al-

.driven solutions

Assistance in coding and refining the neural network models, ensuring they align with the research's

.objectives

Collectively, the in-kind support from these partner institutions spans a broad spectrum, including
expertise, datasets, resources, and facilities. This collaborative effort will contribute to the project's
success by leveraging the strengths and capabilities of each partner, fostering cross-institutional
cooperation, and ultimately leading to impactful research outcomes in the domains of diagnostic

.accuracy, healthcare efficiency, and emergency response
: ggrunll dulgall Al pnll
Benefits of International Cooperation:

:Pooling of Expertise from Diverse Universities

The collaboration between researchers from Kingdom University of Bahrain, Prince Sattam bin
Abdulaziz University, Jazan University (KSA), and Mustansiriyah University (Iraq) enables a synergy of

.diverse expertise, ensuring a holistic approach to research challenges

:Access to Varied Datasets Across Borders

By partnering across institutions and countries, the research project gains access to a wide spectrum

.of datasets, crucial for robust outcomes in fields like machine learning and healthcare

:Shared Resources for Comprehensive Research
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The collective resources, including facilities, tools, technologies, and financial support, provided by

.partner universities enhance the depth and scope of the research projects undertaken collaboratively

:Cultivation of Innovation through Diversity

Collaboration among researchers from Kingdom University of Bahrain, Prince Sattam bin Abdulaziz
University, Jazan University (KSA), and Mustansiriyah University (Iraq) sparks innovation through

.diverse perspectives and approaches across institutions

:Learning from Global Peers

Researchers from partner universities have the unique opportunity to learn from peers across

.borders, enriching their knowledge and expanding their skill sets

:Global Recognition through Joint Endeavors

Collaborative research spanning universities and countries often garners international recognition,

.amplifying the impact and reach of the outcomes achieved

:Addressing Global Challenges Collectively

The combined efforts of researchers from different regions in Bahrain, KSA, and Iraq are essential for

tackling global challenges that transcend geographical boundaries

:Diplomacy through Scientific Collaboration
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Scientific collaboration between universities fosters mutual understanding, promoting diplomacy and

.strengthening ties between countries

:Setting Global Standards Together

Collaborative research involving Kingdom University of Bahrain, Prince Sattam bin Abdulaziz
University, Jazan University (KSA), and Mustansiriyah University (Irag) contributes to the

.establishment of global standards, particularly crucial in areas like healthcare and technology
:Importance of International Cooperation

:Collective Response to Global Issues

The amalgamation of intellectual resources from diverse universities in Bahrain, KSA, and Iraq
generates solutions to worldwide challenges that no single institution or country can solve in

.isolation

:Inclusivity for Comprehensive Solutions

Collaborations involving universities in Bahrain, KSA, and Iraq ensure that technological solutions are

.comprehensive and sensitive to the needs of diverse populations

:Stimulating Economic Progress

The collaborative efforts between universities in Bahrain, KSA, and Iraq can lead to economic growth
by facilitating research commercialization, fostering entrepreneurship, and generating employment

.opportunities

:Elevating Research Quality Through Diversity
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Peer reviews and multi-perspective input from international collaborations among universities

.bolster the quality and rigor of research outcomes

:Empowering Emerging Researchers

Early-career researchers from Kingdom University of Bahrain, Prince Sattam bin Abdulaziz University,
Jazan University (KSA), and Mustansiriyah University (Iraq) gain invaluable exposure, mentorship, and

.training through international cooperation

:Seeding Future Collaborations

By cultivating international networks among universities in Bahrain, KSA, and Iraq, the groundwork is

Jaid for future partnerships, joint grants, and transformative initiatives

In conclusion, the collaborative synergy between Kingdom University of Bahrain, Prince Sattam bin
Abdulaziz University, Jazan University (KSA), and Mustansiriyah University (Iraq) exemplifies the
pivotal role of international cooperation in propelling scientific progress. The amalgamation of
resources, knowledge, and ingenuity across borders amplifies the potential for groundbreaking

.solutions, reshaping the landscape of scientific innovation

raunipll galyl

Academic Papers and Journals:

Recent research papers, articles, and academic journals relevant to artificial intelligence, machine

Jearning, neural networks, healthcare, and emergency response

:Books and Textbooks
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Textbooks or monographs that provide foundational knowledge in machine learning, computer

.science, medical imaging, and related subjects

:Conference Proceedings

Proceedings from conferences and workshops focused on artificial intelligence, machine learning,

.medical imaging, and emergency management

:Government Reports and Whitepapers

Reports from relevant government agencies or international organizations discussing the application

.of Al'in healthcare and emergency response

:Research Institutions' Publications

Publications from universities and research institutions, including those from Kingdom University of
Bahrain, Prince Sattam bin Abdulaziz University, Jazan University (KSA), and Mustansiriyah University

(Iraq), if available

:0Online Resources

Reputable online resources such as educational websites, research portals, and institutional websites

.providing insights into Al, healthcare, and emergency response

:Industry Reports
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Reports from industry associations or organizations that highlight trends and advancements in Al

.healthcare technology, and emergency management

:Professional Journals

Journals in medical fields, healthcare administration, and emergency management that discuss the

role of Al in improving diagnostics and response

:Ethical Guidelines

References to ethical guidelines for Al research and its application in healthcare and emergency

.response contexts
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/ National CoordinatorSihg (Guin / Job in the project: ggpunll A aathgll
Silgll e :aujell dollly pull

Name in English: Ali Louati

Associate Professor / ¢ljluin dliwl :: Degree / aqjall

Date of Birth:: (Empty) / adlinll Al

dunigill ajyggnall ::Nationality / duuiall

Mobile no :: +966508137487 / Jgnanll pd)

Email :: a.louati@psau.edu.sa / _igsiall aypll
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P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/0000-0001-7088-3919

Scopus ID:: https://scholar.google.com/citations?user=GwHmScsAAAA)&hl=fr

:Degree, Faculty, University, Country / (adlgallg denlall .aulall, aqjall) lgtle cilrnai dinle @aja jal
Qg guigi denla wamill lell agenll (clinnll c[53ll) dylall dungall A oljgina
Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2018 / gpAill aujli

@jladl dungall ::General Specialty / plell janAill

clihnill 193]l ::Field of specialization / (GLdall yanAill

uligi denby wamill Jllell agenll:Institution / Guwwngall

/Institutional Website:: https://isg.rnu.tn / d&uwnwgoll igrialll gdgoll

Institutional E-mail: direction.isg@isg.rnu.tn / dunugoll Agraldl 2y pl

wamill Jllell ageall :Faculty/Institute / agonll / ddsll

Country:: Tunisia / algall

hindex: 13

Citations:: 360 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 22

List recent relevant three publications :: Louati, H., Bechikh, / alall cila épadll @ailill aljgaiall anilé
S., Louati, A., Aldaej, A., & Said, L. B. (n.d.). Joint design and compression of convolutional neural

.networks as a bi-level optimization problem. Neural Computing and Applications, WOS, Q1IF-5.6
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Hajidavalloo, M. R., Li, Z,, Xia, X., Louati, A., Zheng, M., & Zhuang, W. (2022). Cloud-assisted ,
collaborative road information discovery with gaussian process: Application to road profile

estimation. IEEE Transactions on Intelligent Transportation Systems, WOS, Q1IF-9.5

Louati, H., Bechikh, S., Louati, A., Aldaej, A., & Said, L. B. (n.d.). Joint design and compression of ,
convolutional neural networks as a bi-level optimization problem. Neural Computing and

Applications, WOS, Q1IF-5.6

Research Grants & Int.Cooperation:: 2021- 2022 A holistic Artificial / _Jgall ygleillg ayill ainll
Intelligence approach for data classification and analysis. This project targets the area of data science
through classifying and analysing real data collected from the open data center in Saudi Arabia.

.Funded by PSAU, KSA, ref. 2021/01/18209

ARTFICIAL INTELLIGENCE BASED HEALTHCARE RECOMMENDATION SYSTEM OVER 2023 - 2022,
THE SOCIAL NETWORKING PLATFORM. This project targets the area of data science through
classifying and analysing real data collected from the open data in artificial neural network. Funded

by PSAU, KSA, ref. 2022/01/21577

Prof. Slim Bechikh, University Cooperation with End Users:: » / (uilgill (jinaaimnll gn jgleill

.of Tunis, Tunisia

Prof. Lamjed BEN SAID, Head of SMART lab and Dean of ISG-Tunis, University of Tunis, .,

.Tunisia

Prof. Chih-Cheng HUNG, Center for Machine Vision and Security Research, Computer Science ',

.department, Kennesaw State University, Marietta, GA, USA

Prof. Uwe Aickelin Head of School of Computing and Information Systems Melbourne .,

.University, Australia

Dr. Zhaojian Li Department of Electrical and Computer Engineering Michigan State University, .,

.Director, Robotics and Intelligent Vehicle Automation Lab (RIVAL) Michigan, USA
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Prof. Benny Hardjono Department of Informatics Systems Senior Member of IEEE and ACM .,

.Universitas Pelita Harapan Indonesia

.Dr. Ali Louati, Prince Sattam Bin Abdulaziz University, KSAU, Saudi Arabia ",

.Dr. Abdulaziz Aldaej, Prince Sattam Bin Abdulaziz University, KSAU, Saudi Arabia .,
.Dr. Elham Kariri, Prince Sattam Bin Abdulaziz University, KSAU, Saudi Arabia ",

.Dr. Fatma Masmoudi, Prince Sattam Bin Abdulaziz University, KSAU, Saudi Arabia ',
(Empty) :eljliin ¢nll adlall dpuull Jioai

Researcher / ¢1al :Job in the project / ¢gpinnll A dalhgll

aull plln cahlge :dupell dolll puwdll

Name in English: Awatef Salem Balobaid

Assistant Professor / acluin Aliwil :: Degree / @xjall

Date of Birth:: (Empty) / adlinll Al

dingoull daupell dalanll :Nationality / duniall

Mobile no :: +966543698187 / Jgnanll pd)

Email :: asbalobaid@jazanu.edu.sa / _,igfialul a i

P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/orcid-search/search?searchQuery=awatefsalembalobaid
Scopus ID:: https://scholar.google.com/citations?hl=fr&user=esD _wkUAAAA]

:Degree, Faculty, University, Country / (algallg denlall .aulall . aqjall) lgtle cilrnai dinle daja pal
arannlll daainll abgll ,J_ingi denly.guhall dwaiag pgle A 1)giva

PhD / aljgia ::Function in joint search / ¢lfinall ¢yl A aathgll
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Graduation Date:: 2020 / gpaill ay)li

Jgulall dwaiag pglc :General Specialty / plell janaill
Field of specialization:: (Empty) / (GLdall ganaill

L:,iqj.nﬂl dainll abllgll ,J.ij.lbgi deonla :Institution / duuwgall

Institutional Website: / dwwgoll igrialill gdgall

https://www.oakland.edu/app/emailforms/contact-ou/index.php
Institutional E-mail: research@oakland.edu / dunugall Agraldl 2y pl
Faculty/Institute:: (Empty) / agenll / alall

Country:: United States of America / dlgall

hindex: 6

Citations:: 74 / aalwliddl aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: "Design and / alall cila apadll aidill ailjgaiioll aailé

Implementation: Deep Learning-based Intelligent Chatbot", 3rd
JInternational Conference on Computing and Information Technology (ICCIT),

Accepted, 2023,

Khan, Junaid, Eunkyu Lee, Awatef Salem Balobaid, and Kyungsup Kim. 2023."A =,

Comprehensive Review of Conventional, Machine Leaning, and Deep Learning ,
:Models for Groundwater Level (GWL) Forecasting" Applied Sciences 13, no. 4,

https://doi.org/10.3390/app13042743 .2743,

,Chandan, Radha Raman, Awatef Balobaid, Naga Lakshmi Sowjanya Cherukupalli = ,
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Gururaj H L, Francesco Flammini, and Rajesh Natarajan. 2023. "Secure Modern,
Wireless Communication Network Based on Blockchain Technology" Electronics ,
no. 5: 1095. https://doi.org/10.3390/electronics12051095 ,12,

Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll
Cooperation with End Users:: (Empty) / (juilgill (rinasimnll go (jgleill
(Empty) :¢ljliin ¢l ailall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll

SHPO plpll:dypell dolll pull

Name in English: ELHAM KARIRI

Assistant Professor / aclun Aliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll as)li

dingeull dupell dalanll ::Nationality / duniall

Mobile no :: +966556664818 / Jgnanll pd)

Email :: e kariri@psau.edu.sa / _igiiall aj sl

P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/0000-0003-3226-6412

Scopus ID:: https://scholar.google.com/citations?hl=fr&user=aSIdI4MAAAA]

:Degree, Faculty, University, Country / (algallg denlall .aulall, anjall) lgtle cilrnai dinle daja jal

L|_.IIf|'.u.|T w1 g dgl gui denly aguhll dwaiag pgle .aguwhll dwaiag pgle A aljgiva
Research Professor / ¢ialy Aliwl ::Function in joint search / ¢lfiminll ¢iaill e daAhgll

Graduation Date:: 2020 / gpaill ay)li
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Jgulall dwaiag pgle :General Specialty / plell janaill

Field of specialization:: (Empty) / (GLdall janaill

il iapw jlig ¢ighu gy denla :institution / duuwngnll

Institutional Website:: (Empty) / dwwgall igrialill gdgall

Institutional E-mail: unsw@prospectivestudent.info / duwwgall igrialdl ayll
Faculty/Institute:: (Empty) / agenll / adAall

Country:: Australia / algall

hindex: 4

Citations:: 42 / ¢ulwlialll aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: Louati, H., Louati, / alall cila épadll @aillill aljguiall anilé
A., Bechikh, S., Masmoudi, F., Aldaej, A., & Kariri, E. (2022). Topology

optimization search of deep convolution neural networks for CT and X-ray image ,

.classification. BMC Medical Imaging, 22(1), 1-11,

Yadav, K., Kariri, E., Alotaibi, S. D., Viriyasitavat, W., Dhiman, G., & Kaur, A. (2022). Privacy =,
protection against attack scenario of federated learning using internet of things. Enterprise ,
JInformation Systems, 2101025,

.Kumar, R., Khepar, J., Yadav, K., Kariri, E., Alotaibi, S. D., Viriyasitavat, W., ... & Dhiman, G =,

A Systematic Review on Generalized Fuzzy Numbers and Its Applications: Past, Present .(2022),
.and Future. Archives of Computational Methods in Engineering, 1-24,

Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll
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Cooperation with End Users:: (Empty) / (juilgill (finasiwnll go (jgleill
(Empty) :¢ljliin ¢l agilall apunll Jioni

Researcher / ¢1ali :Job in the project / ggpnnll A dadhgll
Glill 307 ol sdypell dlil pull

Name in English: Yasamin Hamza Alagrash

lecturer / falan :: Degree / @jall

Date of Birth:: (Empty) / atlinll as)li

Gl=dl dujgpna =Nationality / duniall

Mobile no :: +12488849208 / Jgnanll pd)

Email :: yhamza@uomustansiriyah.edu.iq / _igislul a sl
P.0.Box:: (Empty) / ujll (ggain

ORCID ID:: https://orcid.org/0000-0001-8400-1753

Scopus ID:: https://scholar.google.com/citations?hl=fr&user=8DbYA8cAAAA)

:Degree, Faculty, University, Country / (algallg denlall .aulall . anjall) lgtle cilrnai dinle daja pal
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/Institutional Website:: https://oakland.edu / Guuugoll grialll gdgall
Institutional E-mail: research@oakland.edu / dwungall igsialdl aypll
Faculty/Institute:: (Empty) / agenll / dad4all

Country:: United States of America / dlgall

hindex: 4

Citations:: 40 / ¢ulwlialll aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: ALAImtrf, Y. / alall cila apadll @aillill aljgainll anilé

Alagrash, M. Zohdy, “Framework Modeling for User Privacy in Cloud Computing.” 2019

IEEE 9th Annual Computing and Communication Workshop and Conference (CCWC). IEEE, 2019,
Y.Alagrash, F.Alghayadh, A.Alshammari, D.Debnath,"”Cloud Computing: A Framework for Balancing ,
Accountability and Privacy Based on a Multi-Agent System.” 2019 Cybersecurity and Cyberforensics ,
Conference (CCC), p. 6-12, 2019,

Y. Alagrash, A. Drebee,N. Zirjawi,"Comparing the Area of Data Mining Algorithms in Network ,
Intrusion Detection.” Journal of Information Security, 11.01, 2019,

Research Grants & Int.Cooperation:: (Empty) / _Jgall ggleillg ayill ainll

Cooperation with End Users:: (Empty) / (juilgill (rinasiwnll go (jgleill

(Empty) :¢ljliin ¢l ailall apunll Jioni

ARICA23_ 745




Tunisia 48 JLl ciloy of gisil)

: ggrunll pd)

ARICA23 853

ARICA23 853




) ArlICA

Tunisia 48 JLl ciloy of gisil)

acjlll alinglgiqill : siadl Jlanll
: ainll lqi
wleall adagll La L5l Jaill dads dudln plAil lilgi A3gni]
Prototyping a Real Time Smart Bee Hive Monitoring System
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:dauplaill delll yaslo

Bees, as pollinators, are indispensable for maintaining biodiversity and sustaining global food
production. However, the decline in bee populations worldwide has become a pressing concern,
threatening both ecosystems and agriculture. To address this critical issue and support beekeepers in
their efforts to protect bee colonies, we propose the development of a groundbreaking project: the

"Prototyping a Real-Time Smart Bee Hive Monitoring System."

This innovative system aims to revolutionize traditional beekeeping practices by leveraging cutting-
edge technology and data-driven insights. By integrating advanced sensors, Internet of Things (loT)
connectivity, and artificial intelligence (Al) algorithms, this project seeks to create a comprehensive
and real-time monitoring platform for beehives. The system's primary objective is to empower
beekeepers with actionable data and early disease detection capabilities, enabling them to make

.informed decisions and optimize the health and productivity of their bee colonies

The proposed Smart Bee Hive Monitoring System will go beyond conventional methods of hive
observation and manual data collection. Instead, it will offer continuous, non-intrusive monitoring of
critical hive parameters, including meteorological conditions of temperature, rainfall and wind,
humidity, sound levels, hive entrance activity, and hive weight. By providing a holistic view of hive
conditions, the system will facilitate a deeper understanding of the bees' well-being and enable

.beekeepers to identify potential issues promptly
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Furthermore, the integration of Al-based disease detection will be a key highlight of this project.
Through advanced image processing techniques, the system will analyze camera footage inside the
hive to identify disease symptoms in bees. Early detection of diseases is crucial for implementing

timely interventions, preventing further spread, and safeguarding the entire colony

The real-time nature of this monitoring system will enable beekeepers to respond proactively to
changes within the hive, such as temperature fluctuations, moisture imbalances, or unusual bee
behavior. Equipped with instant notifications and comprehensive insights delivered via a user-
friendly mobile app or web platform, beekeepers can remotely access hive data, track trends, and

-receive timely alerts about potential health issues

Moreover, the smart bee hive monitoring system will facilitate a deeper understanding of bee
behavior and health patterns. By collecting large-scale data from multiple hives, researchers and
scientists can analyze trends and correlations, gaining valuable insights into factors influencing bee
populations at a broader scale. This knowledge will help in developing targeted conservation

.strategies and agricultural practices that are more bee-friendly and sustainable

In addition to its role in beekeeping management, this project also contributes to broader ecological
and environmental goals. Healthy bee populations foster pollination, which is essential for
maintaining biodiversity, supporting ecosystems, and ensuring the sustainable production of fruits,

.vegetables, and crops worldwide

The "Prototyping a Real-Time Smart Bee Hive Monitoring System" project represents an innovative
step towards ensuring the welfare of bees, promoting ecological balance, and supporting sustainable
agriculture. By combining technology and ecological preservation, this system aligns with the urgent
need to address the global challenges surrounding bee populations. The successful implementation
of this project promises to create a positive impact on beekeeping practices, environmental

conservation, and the

: aul Jngill pi Lo ¢l

Books:
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The Bee: A Natural History" by Noah Wilson-Rich, Kelly Allin, and Norman Carreck. " .
(Princeton University Press, 2014)
2
The Incomparable Honeybee and the Economics of Pollination" by Reese Halter. (Rocky " 3
Mountain Books, 2010)
L
The Bees in Your Backyard: A Guide to North America's Bees" by Joseph S. Wilson and Olivia " 5
J. Messinger Carril. (Princeton University Press, 2016)
.6
Bee Time: Lessons from the Hive" by Mark L. Winston. (Harvard University Press, 2014)" 7
:Articles
VanEngelsdorp, D., & Meixner, M. D. (2010). A historical review of managed honey bee .

populations in Europe and the United States and the factors that may affect them. Journal of

JInvertebrate Pathology, 103(Suppl 1), S80-595

Potts, S. G., Biesmeijer, J. C,, Kremen, C., Neumann, P., Schweiger, O., & Kunin, W. E. (2010). 3
Global pollinator declines: trends, impacts, and drivers. Trends in Ecology & Evolution, 25(6), 345-

.353

Goulson, D., Nicholls, E., Botias, C., & Rotheray, E. L. (2015). Bee declines driven by combined 5

.stress from parasites, pesticides, and lack of flowers. Science, 347(6229), 1255957

.Delaplane, K. S., & Mayer, D. F. (2000). Crop pollination by bees. CABI Publishing 7

ARICA23 853




Y arlcA s

Tunisia 48 Jl) i of il 1CA
:Web Sites
The Xerces Society for Invertebrate Conservation: https://xerces.org/ (An organization A
dedicated to the conservation of invertebrates, including bees)
2
Pollinator Partnership: https://www.pollinator.org/ (A nonprofit organization working to 3
protect pollinators and their habitats)
A
Bee Informed Partnership: https://beeinformed.org/ (A collaboration of researchers and 5
beekeepers working to improve honey bee health)
6
National Honey Bee Health Stakeholder Conference: https://beehealth.bayer.us/ 7

(Information and resources from Bayer on honey bee health)
:dlaadl
The overall objectives of the project are:

0.1: Real-Time Monitoring: Develop a smart beehive monitoring system capable of -
continuously and accurately tracking essential hive parameters in real-time. Parameters include

.temperature, humidity, hive weight, sound levels, and hive entrance activity

0.2: Data Collection and Analysis: Implement data collection mechanisms and algorithms to -
process the sensor data collected from the beehive. Analyze the data to gain insights into hive

.conditions, behavior, and health

0.3: Wireless Communication: Integrate wireless communication technology (e.g., Wi-Fi or -
LoRa) to enable seamless and timely transmission of data from the beehive to a central server or

.cloud platform
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0.4: Al-Based Disease Detection: Employ advanced image processing and machine learning -
algorithms to detect disease symptoms in bees using camera footage inside the hive. Early detection

.of diseases is essential for implementing timely interventions and preventing further spread

0.5: User-Friendly Interface: Create a user-friendly mobile app and/or web-based platform -
that allows beekeepers to access real-time hive data, receive alerts, and analyze historical trends

remotely

0.6: Alerts and Notifications: Implement a system of alerts and notifications to inform -

.beekeepers of critical hive events, deviations from normal conditions, or potential disease outbreaks

0.7: Historical Data and Analytics: Provide historical data and analytics to enable beekeepers -
to track trends and patterns in hive behavior and performance, facilitating informed decision-making

.and hive management strategies

0.8: Energy Efficiency: Design the system to be energy-efficient to ensure extended -
monitoring periods without frequent battery replacements, reducing environmental impact and

.operational costs

0.9: Scalability and Adaptability: Design the prototype to be scalable and adaptable to -

different beekeeping operations, accommodating various hive sizes and configurations

0.10: Environmental Sensitivity: Ensure that the monitoring system is non-intrusive and -
environmentally sensitive to minimize any disruption to the natural behavior of the bees and support

.their overall well-being

0.11: Data Security: Implement robust data security measures to protect sensitive hive data -

.and ensure privacy, preventing unauthorized access to the system and the stored information

0.12: Educational and Conservation Impact: Raise awareness about the importance of bee -
conservation and the role of beekeeping in supporting global food production. Promote sustainable
practices and environmental stewardship through the dissemination of information gathered from

.the monitoring system
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The expected outcomes of BeeTEK as follow:

:Functional Prototype of Smart Bee Hive Monitoring System -

The project will deliver a fully functional prototype of the smart monitoring system, integrating
sensors, wireless communication, and data analytics components. The prototype will be capable of

.collecting and transmitting real-time hive data to a centralized database or cloud platform

:Real-Time Data Insights and Visualization -

Beekeepers will have access to real-time insights and visualizations of hive parameters through a
user-friendly mobile app or web-based platform. They can monitor temperature, humidity, hive

.weight, sound levels, and hive entrance activity at any time, enabling informed decision-making

:Early Disease Detection Capability -

The Al-based disease detection algorithms will enable early detection of potential health issues in
the bee population. Beekeepers will receive timely alerts and notifications, allowing them to take

.proactive measures to prevent disease outbreaks and protect the colony's health

:Improved Hive Management and Performance -

The smart monitoring system will empower beekeepers to optimize hive management practices
based on real-time data insights. This will lead to improved hive performance, increased honey

.production, and more efficient resource utilization
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:Sustainable Beekeeping Practices -

With access to comprehensive hive data and early disease detection capabilities, beekeepers can
adopt more sustainable practices that prioritize the well-being of bee populations and ecological

.conservation
:Reduced Colony Losses and Increased Bee Population Health

Timely detection and intervention in case of hive anomalies or potential diseases will contribute to

.reduced colony losses and improved bee population health

:Environmental Sensitivity and Energy Efficiency -

The smart beehive monitoring system will be designed with environmental sensitivity in mind,
minimizing disturbances to natural bee behavior. Energy-efficient components and power

.management will ensure prolonged system operation

:Empowerment of Beekeepers -

Beekeepers will feel empowered with remote monitoring capabilities and access to real-time data.
This empowerment will lead to increased confidence in beekeeping practices and better bee colony

.management

:Knowledge Sharing and Technological Advancement -

The project's outcomes will contribute to knowledge sharing within the beekeeping community and
advancement in bee monitoring technologies. Research findings, methodologies, and insights will be

.shared through workshops, conferences, and publications
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:Positive Impact on Biodiversity and Food Production -

By supporting healthy bee populations and efficient pollination, the smart beehive monitoring system

.will positively impact biodiversity, agricultural productivity, and global food production

:Public Awareness and Conservation Efforts -

The project's outcomes will raise public awareness about the importance of bees in maintaining
ecological balance and the significance of sustainable beekeeping practices. It will contribute to

.ongoing conservation efforts to protect pollinators and their habitats

:Potential for Commercialization and Industry Adoption -

The successful development of the smart monitoring system may open opportunities for
commercialization, leading to wider industry adoption and deployment in various beekeeping

.operations

:The impacts of BeeTEK project are as follow
Enhanced Beehive Management -

The smart monitoring system will provide real-time insights into hive conditions, enabling
beekeepers to monitor parameters such as temperature, humidity, and hive weight. This enhanced
visibility will lead to more informed hive management decisions, optimizing conditions for the bees'

.well-being and productivity

Early Disease Detection and Prevention -
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The Al-driven disease detection capability will enable beekeepers to identify potential health issues in
the bee population at an early stage. Timely detection and intervention can prevent the spread of

.diseases and protect the entire colony, leading to healthier and more robust bee populations

Improved Beekeeping Practices -

The project will empower beekeepers with actionable data and alerts, allowing them to address hive
issues promptly. This will lead to improved beekeeping practices, resulting in better hive

.performance, increased honey production, and reduced colony losses

Sustainable Beekeeping and Food Security -

By promoting sustainable beekeeping practices, the project contributes to the preservation of bee
populations and supports food security. Healthy bee colonies ensure effective pollination, leading to

.ncreased crop yields and biodiversity conservation

Environmental Conservation -

The project's energy-efficient design and environmental sensitivity will minimize the impact on the
natural behavior of bees and their habitat. This contributes to environmental conservation and

.supports the ecosystem in which bees play a vital role

Technological Advancements and Knowledge Sharing -

The project will result in the development of innovative technologies and methodologies for
beekeeping and monitoring. The knowledge and experiences gained during the project will be shared

through workshops, training sessions, and publications, benefiting the wider beekeeping community

ARICA23 853




Tunisia 48 Jl) i of il ) AR'CAQ

Empowerment of Beekeepers -

The smart monitoring system will empower beekeepers with remote access to hive data and real-
time alerts. This empowerment fosters proactive hive management and allows beekeepers to make

.informed decisions regardless of their physical proximity to the beehives

Economic Benefits for Beekeepers -

Through optimized hive management and increased honey production, beekeepers can experience

.economic benefits and greater profitability in their beekeeping operations

:Contributing to Global Conservation Efforts -

The project aligns with global efforts to protect pollinators, including bees, which are essential for

.maintaining ecological balance and preserving biodiversity

:Public Awareness and Education -

The implementation of the smart monitoring system can raise public awareness about the
importance of bees and their role in the ecosystem. It can also foster a deeper understanding of the

.challenges faced by bee populations and the significance of sustainable beekeeping practices

. Jnell &1

The methodology of BeeTEK involves the following steps:

:Step 1: Research and Requirement Gathering -
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Conduct a thorough literature review on existing beekeeping practices, monitoring systems, .
.and technologies

Engage with beekeepers and experts to understand their specific needs and challenges in .
.beekeeping

:Step2: Technology Selection and Integration -

Select appropriate sensors for monitoring hive parameters, considering factors such as .
.accuracy, reliability, and power efficiency

Integrate sensors with a microcontroller to collect data and transmit it wirelessly .

:Step 3: Wireless Communication and loT Integration -

Choose a suitable wireless communication technology (e.g., Wi-Fi, LoRa) for data .
.transmission from beehives to a central server

Implement loT protocols for seamless connectivity and data exchange between the .
.monitoring devices

:Step 4: Data Acquisition and Storage -

Set up a centralized database or cloud platform to store the real-time and historical data .
.from multiple beehives

.Develop data acquisition mechanisms to ensure continuous data collection from the sensors .

:Step 5: Data Processing and Analysis -
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Develop algorithms for data processing, filtering, and aggregation to obtain meaningful .
.insights from the collected data

Implement Al algorithms for early disease detection in bee populations based on data .
.patterns and visual cues

:Step 6: User Interface Development -

Design and develop a user-friendly mobile app and/or web-based interface for beekeepers .
.to access real-time hive data and analytics

JIncorporate visualizations and customizable alerts for efficient decision-making .

:Step 7: Prototype Development and Testing -

.Build a functional prototype of the smart beehive monitoring system .

Conduct extensive testing in controlled environments and real beehives to evaluate the .

.system's performance and accuracy

:Step 8: Energy Efficiency and Environmental Sensitivity -

Optimize power consumption to ensure the system operates for extended periods without .

frequent battery replacements

Design the enclosure to be weather-resistant and non-intrusive to minimize disruption to .

.the bees' natural behavior

:Step 9: Security and Privacy Measures -
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Implement robust data security measures to protect sensitive hive data from unauthorized .

.dccess

Comply with privacy regulations and guidelines to ensure the confidentiality of beekeepers' .

.information

:Step 10: Field Testing and Validation -

Deploy the prototype in real beehives for field testing and data collection in different .

.environmental conditions

\Validate the accuracy and effectiveness of the Al-based disease detection algorithm .

:Step 11: Iterative Improvement and Feedback Incorporation -
.Gather feedback from beekeepers and users during field testing .

.Use the feedback to make necessary improvements and optimize system functionalities .

:Step 12: Documentation and Reporting -
.Document the entire development process, methodologies, and technical details .

.Create user manuals and technical documentation for the smart beehive monitoring system .

:Step 13: Dissemination and Knowledge Sharing -

Present the project findings, outcomes, and insights to stakeholders, beekeepers, and the .

.wider community

ARICA23 853




Y arlcA s

Tunisia 48 Jl) i of il
Publish research papers or articles in relevant conferences or journals to share knowledge .
.and experiences
:Step 14: Project Evaluation and Conclusion -
Conduct a comprehensive evaluation of the project's success in achieving the stated .
.objectives
.Summarize the project's achievements and lessons learned for future reference .
: ggrunll &)lal

Task 1: Research and Requirement Gathering (all teams) -

Conduct a thorough literature review on existing beekeeping practices, monitoring systems, .

.and technologies

Engage with beekeepers and experts to understand their specific needs and challenges in .

.beekeeping

Task 2: Technology Selection and Integration (Tunisia team) -

Select appropriate sensors for monitoring hive parameters, considering factors such as .

.accuracy, reliability, and power efficiency

JIntegrate sensors with a microcontroller to collect data and transmit it wirelessly .

Task 3: Wireless Communication and loT Integration (Tunisia team) -

Choose a suitable wireless communication technology (e.g., Wi-Fi, LoRa) for data .

.transmission from beehives to a central server
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Implement loT protocols for seamless connectivity and data exchange between the .
.monitoring devices
Task 4: Data Acquisition and Storage (Oman team) -
Set up a centralized database or cloud platform to store the real-time and historical data .
.from multiple beehives
.Develop data acquisition mechanisms to ensure continuous data collection from the sensors .
Task 5: Data Processing and Analysis (all teams) -
Develop algorithms for data processing, filtering, and aggregation to obtain meaningful .
.insights from the collected data
Implement Al algorithms for early disease detection in bee populations based on data .
.patterns and visual cues
Step 6: User Interface Development (Morocco team) -
Design and develop a user-friendly mobile app and/or web-based interface for beekeepers .
.to access real-time hive data and analytics
JIncorporate visualizations and customizable alerts for efficient decision-making .

Task 7: Prototype Development and Testing (all teams) -

.Build a functional prototype of the smart beehive monitoring system .
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Conduct extensive testing in controlled environments and real beehives to evaluate the .

.system's performance and accuracy

Task 8: Energy Efficiency and Environmental Sensitivity (Tunisia team) -

Optimize power consumption to ensure the system operates for extended periods without .

frequent battery replacements

Design the enclosure to be weather-resistant and non-intrusive to minimize disruption to .

.the bees' natural behavior

Task 9: Security and Privacy Measures (Oman team) -

Implement robust data security measures to protect sensitive hive data from unauthorized .

.dccess

Comply with privacy regulations and guidelines to ensure the confidentiality of beekeepers' .

.information

Task 10: Field Testing and Validation (Tunisia team) -

Deploy the prototype in real beehives for field testing and data collection in different .

.environmental conditions

\Validate the accuracy and effectiveness of the Al-based disease detection algorithm .
Task 11: Iterative Improvement and Feedback Incorporation (Tunisia team) -

.Gather feedback from beekeepers and users during field testing .

.Use the feedback to make necessary improvements and optimize system functionalities .
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Task 12: Documentation and Reporting (all teams) -

.Document the entire development process, methodologies, and technical details .

.Create user manuals and technical documentation for the smart beehive monitoring system .

Task 13: Dissemination and Knowledge Sharing (all teams) -

Present the project findings, outcomes, and insights to stakeholders, beekeepers, and the .

.wider community

Publish research papers or articles in relevant conferences or journals to share knowledge .

.and experiences

Task 14: Project Evaluation and Conclusion (all teams) -

Conduct a comprehensive evaluation of the project's success in achieving the stated .
.objectives
.Summarize the project's achievements and lessons learned for future reference .

elapill sitoll peall

Scanning Electron Microscope (SEM) with Raith Elphy Quantum nanolithography module 1.

Electron-beam lithography

SEM for imaging: Secondary electron-based imaging 2

Mask Aligner: Photolithographic patterning 3

Thin Film sputtering Unit: Thin film deposition and co-deposition L
Anisotropic etching, CF4 and O2 plasmas  Reactive lon Etcher: 5
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Infrared Ellipsometer: Thin film thickness measurement and optical characterization

6

(Wavelength range: 1.53-25 um)

Semiconductor Device Analyzer and probe station for I-V C-V measurements
:Wafer Scriber

Wire Bonder: Ultrasonic wire bonding

Optical Microscope: Sample inspection and photography

Surface Profilometer: Thin film profilometery and surface roughness measurements
Fume Hood

Spin coater: Spin coating up to 12000 rpm

Baking Hot Plate

Heating Magnetic Stirrer

Heating Stirrer

Micro Dispenser : Micro/nano particle disperser

Micro Electronic Balance

Ultrasonic bath cleaner

.Indoor near field an echoic chamber

. Vector Network Analyzer

.Real-time Spectrum Analyzer

. Real-time Oscilloscopes

Arbitrary Function Generator

.Electro-magnetic computational packages
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: ggrnnll dugall alapnll

Laurent Francis. Professeur. SST/EPL -- Ecole Polytechnique de Louvain Belgium

sauipll galyl
Books:
The Bee: A Natural History" by Noah Wilson-Rich, Kelly Allin, and Norman Carreck. " .

(Princeton University Press, 2014)

The Incomparable Honeybee and the Economics of Pollination" by Reese Halter. (Rocky " 3

Mountain Books, 2010)

The Bees in Your Backyard: A Guide to North America's Bees" by Joseph S. Wilson and Olivia " 5

J. Messinger Carril. (Princeton University Press, 2016)

.6

Bee Time: Lessons from the Hive" by Mark L. Winston. (Harvard University Press, 2014)" 7
:Articles

VanEngelsdorp, D., & Meixner, M. D. (2010). A historical review of managed honey bee .

populations in Europe and the United States and the factors that may affect them. Journal of

JInvertebrate Pathology, 103(Suppl 1), S80-595

Potts, S. G., Biesmeijer, J. C,, Kremen, C., Neumann, P., Schweiger, O., & Kunin, W. E. (2010). 3
Global pollinator declines: trends, impacts, and drivers. Trends in Ecology & Evolution, 25(6), 345-

.353
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Goulson, D., Nicholls, E., Botias, C., & Rotheray, E. L. (2015). Bee declines driven by combined 5

.stress from parasites, pesticides, and lack of flowers. Science, 347(6229), 1255957

6

.Delaplane, K. S., & Mayer, D. F. (2000). Crop pollination by bees. CABI Publishing 7

:Web Sites

The Xerces Society for Invertebrate Conservation: https://xerces.org/ (An organization A

dedicated to the conservation of invertebrates, including bees)

Pollinator Partnership: https://www.pollinator.org/ (A nonprofit organization working to 3

protect pollinators and their habitats)
4

Bee Informed Partnership: https://beeinformed.org/ (A collaboration of researchers and 5

beekeepers working to improve honey bee health)

6
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The requested Budget for equipments: S 31,000.00 / cilagall clpil diglhall cilalaic
The requested budget for Subcontracting: S 15,000.00 / Al adleill diglhall ailalaicdll

The requested budget for Incentives for researchers / (padleinllg (pialll jalgal diglholl alalaiclll

and contractors: $ 15,000.00

The requested budget for National & International Travels: / Jgallg _lanll pawll diglhall alaloic Ul
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The requested budget for Technology, patents / _,nlell nuillg baglgiaill Jail écuglhall alalnic
and publication: $ 10,000.00

Overhead: S 5,000.00 / &pnlin fé cadlai

Write here the total budget required For the / &l (Gupal diglholl ailaloic il k_,ILDJI lia uial

research team: 96000

Jloc aihln :Country / dlgall

National Coordinator: Lazhar khriji / Sihgll (Guinll
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Institution: Sultan Qaboos University / Guuugall
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and contractors: S 15,000.00
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The requested budget for Incentives for researchers / (padleinllg (pialdl jalgal &iglhall cilalnicdll

and contractors: S 15,000.00

The requested budget for National & International Travels: / Jgallg _Janll jawll diglhall alaloic |
S 15,000.00

The requested budget for Technology, patents / _,nlell fnillg Laglgiaill Jail auglhall cilaloic dl
and publication: $ 10,000.00

Overhead: S 5,000.00 / épnlin fc cadlai

Write here the total budget required For the / &iaull (Gupal duglholl alaloic il UlL|:1;1I Lia uial

research team: 96000
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Dridi, Fethi, et Mohsen .M. "Design, Hardware Implementation on : &
FPGA and Performance Analysis of Three Chaos-Based Stream Ciphers." Fractal and Fractional 7.2

(2023): 197.

Bedoui, M., Bouallegue, B., Ahmed, A. M., Hamdi, B., Machhout, M., Mahmoud, & Khattab, M. (2023). A
Secure Hardware Implementation for Elliptic Curve Digital Signature Algorithm. Comput. Syst. Sci.

Eng., 44(3),2177-2193

Lataoui, J., Rjeb, A., Jaba, N., Fathallah, H., & Machhout, M. (2023). Design of elliptical photonic crystal
fiber (E-PCF) for the transmission of 116 OAM channels across the S, C, L and U bands. Results in

.Optics, 11, 100420
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Bouaafia, S. Messaoud, A. Ammari, M. Machhout (2023). Secure Convolutional Neural Network-based
Internet-of-Healthcare Applications. IEEE Access, Vol. (11), pp. 36787-36804, 2023. DOI:
10.1109/ACCESS.2023.3266586 . (Scopus indexed, Q1)
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indexed, Q4)
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+ cqrilnll lai

Jrgjuplialgil anain aad plhi dlolell dibygall aljluallg abbyall yghi
https://drive.google.com/file/d/1aPdGozUgENqvvS31Y0u5iY40oFV-Su18x/view?usp=drivesdk

A new electric vehicle with embedded green hydrogen production
: ggnnol alily
:duyell aolll jpslo
Jgiagjaupll algil anain 1)27 plhai dlolell ddlipgall aljlunllg abanll pghi

https://drive.google.com/file/d/1aPdGozUgENqvvS31Y0u5iY4oFV-Su18x/view?usp=drivesdk

alijall Junbil ganan gagiugll e pild clpall adlibll slao] plki ga all glisul ggai
Jug gl Ghlinll g plaiwoll aljlull Jdi Jlao go cuwlii agagl Lils plaaiul ailpgall
Jaall

I gagag!l adgil Jaima plihiy dogeanllg agagll Ly Joei Sill ailygall djlunll ¢gniln waagig
A& g .aiull G1ang plaiwn J4if Ja alayll agagll s Laglgiaig ddlygall aljlunll Lijo gy goall
Jalno go gragjupllalgi ganoll gn Jeou lon gagjugll gliill Jaiwn plhi haii pi g.cgpinll
agagll Lls A agagh Qilill iagjaupgll pladiwl elld 2w piy pi Alighgpgall adliall Jin 411200

00 el pggaall 13a padig .alanall Juedil elygall gl dlygall aljlull gin e d3gagall
pabuy oo Jgyall apwal Gili alileil go galillg Jadbll dale] ciag Juldig (sanll éalyj Jio uljall
Anlaiwl falllg canilll Jdillg Jdiill gai Jlaiislg clggll aigli a2l g

:duplaill delll jaslo
A new electric vehicle with embedded green hydrogen production

https://drive.google.com/file/d/1aPdGozUqENQqvvS31Y0Ou5iY40oFV-Su18x/view?usp=drivesdk
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The present invention consists of a hydrogen-based green energy supply system intended for
powering electric vehicles using fuel cells suitable for the field of sustainable urban and intercity

.automobile transportation

The fuel cell electric vehicle project, powered by an autonomous hydrogen generation system, aims
to combine the advantages of electric vehicles and fuel cell technology to create a sustainable and
environmentally friendly mobility solution. In this project, an independent hydrogen production
system is implemented, which makes it possible to generate hydrogen from renewable sources such
as photovoltaic energy. The resulting hydrogen is then used as fuel in fuel cells on board electric
vehicles, generating electricity to power the engines. This concept offers many advantages, such as
increased range, reduced recharge time, and reduced carbon dioxide emissions, which contribute to

.reducing air pollution and moving towards cleaner and more sustainable mobility and transportation

: aul Jngill pi Lo ¢l

ayljin ploial (i (4 agdgll Lila alapn puly LAY dagpenllg diingiaugll ailgall cillull pniui
Sl @liadl alibynl plainng wathi Jias

adibwll auaill dlla . 1

djaall pacg clggll Ijihs LJgJ_l oy lnn Al §liial ejan ddallg dojadll abibpoll phon pating
welly Gl aate gl ggyall sl il aliledil pac go dahill adlall daaall julenllg muleall auli e
cgill e adalgnll gaagy clacill Jgall Lle vy aaiill jia Euro 6g 59 49 Euro 3 jlen (Jgia o
HC.C02 .guall apnai il wlileil agan priai U sill abibpall doadll a Jgaallg gullg Jruwillg
;i 05 La aldnignll oiag ...NOx

A5/ paln 5003_i_cUgJ_JﬁJI3_._LLubi,gjlj'ulj'l_szq_iJJ Saalll aall Euro 3 ¢inan .
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2015 plc 2in p5/palon 80 JI EURO 6 jluen (Alani ai .

A& ag.2022 plc dilgi o ljluicl Jwagp A daldll Euro 4 dljluw le fhaf JUoll Juw e
gl apnsl ili 4o plia 100 ge Jéy U Lo Jpall gi gujisll Josi Sl alispall il awai Gl
aahinll _a lgetini pij gl :COP21 .yuybg galaiighg gigis ailingi go jiar Ll gag Jinglis Jal
il pllell chil gna (g glald! At ol Iaglg il 2035g Jjiall 2030 ple (o ljlicl dugjgdl
ainpll adlpgall alibynllg (EV) adlygall aljull Jliil 1 go .adlall jagig gguyall alileil go aall
all pauiilll cilyyliy pgdll auflygall ciljlunll gaiing dalhll gualin paiiug .gwlg Glhi e (HEV)
Ayilygall aljluull il

cuiyjai ey jlhy dagjoll adbpgall aljluull :(2020-2000) (upadll (gadell Jus .2

Aaag call 18 1 lgéyguni piy dina dibyga d)lun Jgl Lag - gugip éyluw ligigi cualinl, 1997 ple _ag
.dlglain ailipgs éjlun cal 100 4 laigag Luuig Jluwi 2010 plc e lpicui pJ

150 Agdl .gq)ql al 40 youn SUV aiilygall aljluul dripnll dajlaill aodell (Giguwi pi 2021 plc A9
..hlggls 6.6 yuudn e alcln 6 gau cdgg pla 400 (sany dcl higglis 60 aibyjlihug higglia
Sl Gliaul eljan auny of ué Lgale il aay dpus alidc anlgi baglgiaill oaa JIji ol «la gng
ajgalll cuapl alaill aiaill auidl e daa ayladl gad aria chig adlaiull galaiil Jio latic
Ayypall alnanll gl dhivadll Lo gauill alhang

draidn danlle ainh peai 1 adg dlell dagaan alyjliadl gliid déiglholl algall gla qliidl anli (gog
alsall go

Liuls paaiwi sill ébpgall aljlunll (2023-2018) ol gunall ailgiwll Jib ar songall Jall .3
Stag)apll agagll
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29 ulg @lhi lc 191 lgatini piy pl g4lg Ijago auili atiai adgaiml apaill anilfwill Jathg
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aljlpall aijldo bljay atitagjaugll agagll b alibin ginii .o 10 ] dlaill alibpnll dunill anls
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nal Jiaus adlypall alluull e dingiugll agagll Ly alisyo Ggaii gl gany  gragiugl
ailygall agagll dhao gaub jlgag saddill alall Gliadl

1g4g Ly pgean Lilygs eljany dagjall glaww Sl Ggigi djluw ajglai 2020 ple LA, Juas
2y g gt 1hgawg gual Shigia go Jal s «ilill gl dgjla dolle hgenall Jagjugl
. lwla

gliial aclp cinad Sl calluull PSA daph Jié (o gaa Jo alyidl pi.2021 ple g

Li- dljlug (iagjatpll agdg alA g goai Sill diagll avilppgall aylunll e .PCT/FR2022/050011
auflygall clguw (ujaill dlashin g4l . Jabin caylg alibgnll écgnanl sidi Ja alay) clgl sllg Jlon
éuillg (ol swii i gga Guhill ha Jin (g aaenll ddlall an gogugll adlingall gi alylhdl
2gdglly agfill dlydill dyiaill

Liulay Joey sall ciiy (sl balhga jlhdal gill 2agnill pgiwmll ciljlhdll gling daph cidlinl 2017 ple g
(5101 2018 ftaiun 4 alayll plol jlhall gubai pialalill Jaill &jljg go pear gogjaugll agég
caclw/p4 140 Ul dclw/p4 80 (ju aglfi dcpug a4 1000

ugas gl gany ey Il dalally aalhll go piall alihi agégs (gragiugll aliil gla el gng
4alang dpha dilnc (1ag)aup!l g1jgi J=au oo jlaaill yad giagjag!l

clpaall adliall plaaiwb aoll Jaill

lpigalgn L.LD.ISJl auiaill LJbLuJ_D_I_I glﬁjJJI anadj L5'3JI Jdl il liclyisl (aye
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gugipl Jasiwl i ailell ling lalnidlg llaa Iy alall Joei Sill éjlull pief gdlgll g
2gagll s Jreaiiil sygrall (ragjaupll e joiwn Jaiug Jleall adgll (g gii jal Jglaoy bgeaall
alygall aljluull Jredil clall platiwl L2 ajadllg

Jle Jaewn sallg Lleall adgll g gagiugll alil clall Gilygall Jiaill e Taunll a2 aniey
ljano dalighgpgall adlhll aoi.adlygall dalhll dyluell alan] (e dlgguinll agagll als Jiomi
Lilinragygs algn 1aa PAC &yl gaub éilas pac alb (a Silpgall Juaill eliil dyjliaul hliol
Wb cliré lagliag guilygs Juhd go digan Lag aflygs adlb )] Liliniall agagll Jga
agdgll yuodli loaic Al aligrial il ging aiqlg jgiall (@hdiwall alall) aligiill aow) "clpgall”
oam Jl aligiiall Lilings Jelai gl .clggll oagji pi (xgilall) ilillg (agidl) Jgiil chall gn
il 1jli Algy Lo dwilygall ulhalll

:dlaaull

L_,Ll loia agdagll bis e danionll dtitngjaugll aljlunll pghi wlial Jaalii

Jilwg (e anilill aiaall aljlell aliled! Judi ga duuddl calaaill aal aiaall aljlell aliled! (o aall
U0g .6a1qinll ddlhll jplnn go aslii] pi) sallg .agdags (iagjatgll Jiagjargll il padiwi.J4dill
Jan duni aiwaa aljle aliledl alspall oaa 2iif agagll b La clygs Jl gagiag!l Jigai Jia
Alinll goi aaalan e acluy lon

(NOx) (riagrisill apulal Jin ajlall clggll aligla (agjagll ailibyo iii U :clggll @3ga (Al
clggll d3ga Juuai e aliapall oam ackui alileill 0aa e clnall Jia gog .ddidall alounallg

GJJ'DJJ“QJQLLD_”L,GugJJﬂdﬁLLLLD Judig

<un o dangaill adlyg il aljlunll ihay disg)agll alluall jagi:adlyg Sl alibpall aULATml Al
pawll iagjagll alibgal gang abjlhdl dijldn (agjaugll dllell délhll aalis Jaar .adilédinll
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cailull apuiyll waglanll saa) Ja JI s wagig .ayain gaub dole] W) dalall gga Jgbl alaluwal
Aiilgall aljluoll agaaall (Glhaill Glei loya

aidl yghi sjgrall go (Jiagjiapll aljluw alaicl gaal : sithgjaigll agaglly agjill anill auidl yghi
agaglh agjill cilhan (o d4uh cliiil ga wlhaill aaf jla ellalg Siagjupll agagll agjill ayinill

acu pgiljlun gad dalelg agagll 1aa ] dlgguy Jgngll gidibwll anw) lon 4 Sitagjatgl!

g0 aalii] gany sallg .giagjaugll pladiwl Cle giagjatgll aljluw anioi :ddlhll jalno gigii jijof
jjei Jua gng .ablngygall dadlhllg alipl ddlihg duununll ddalhll Jio dalisnll daaainll ddlhll jalno

agagll _le alnicill Juldig ddlhll jalno gigii A alisiall cia pabuiagdgs gagjugll plaaiul
«SJjgarill

: g ALl

anaill adlygsll aljluwll djldo Lljall go yaelly agdagll by Jaef Sl ddbygall aljluwll ginfi
il ailgall asey Ll lowag .alyladl Josi sl

cilygall aljluull dijlan Waila Lalhi agéagll by Joei sil adlygall aljlull jagi ainall sanll
ailalwal pawll ganall gaa Jrgiugll go églhll i e laagi pi clygall of lig .aaldill
Agllatiwl gl &yl gaub ale] J) aalall gga Jgbl
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il auinill &gl agud o Jléug
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:,Cloial pili
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St il
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: Salniadl jifll
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glgiadll el jjoig daaa dinlnidl Lnya

ARICA23 913




Tunisia 48 Jl) i of il & AR'CAQ

Al Jua goa Jdill clhé L,a dadlhll jalnn g_lg_uua alingjaugll alspall pabwi:adlhll jplno gigii
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Jouhii .aaian ailjlial el (nagagll aliagnl algl 23lni giini iy jlinllig adgill galoill 3
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Ja I aliai Jaliin sl ajaaig plbill i e

ggeinnll pgdyg .panll gliill dlayn T gi gany gl gagnill dan (o (Gdaill apang :liidl 4
rulenl Jlindlg dagall oy Loy aus alinsy (agjagl aljluw aliid anjulll gliidl hgha alacl
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3ggIL agjill euini auiy clibu] LA (jagjaug!l ciljluw pghi lini :3gaglly agiill il aui 5
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Larminie, J., & Dicks, A. (2012). Fuel Cell Systems Explained (3rd ed.). Wiley.

Liu, H., & Wang, F. (2018). Hydrogen Fuel Cell Vehicles: Progress, Challenges, and Future

.Perspectives. ACS Energy Letters, 3(2), 441-453

Saeed, |., & Dincer, I. (2017). A review on fuel cell technologies and power electronic interface.

JInternational Journal of Hydrogen Energy, 42(48), 28592-28612

Ouyang, M., Wang, Q., Lu, L., & Chen, J. (2019). Development of fuel cell vehicles in China: A review.
.Energy, 176, 890-899

Samsun, R. C., & Sammes, N. M. (Eds.). (2013). Hydrogen and Fuel Cells: Emerging Technologies and

Applications. Academic Press
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Ogden, J. M. (2008). Prospects for building a hydrogen energy infrastructure. Annual Review of

.Environment and Resources, 33, 555-588

Ahluwalia, R. K., & Wang, X. (2013). Fuel cell vehicles: moving towards commercialization. Journal of

.Power Sources, 231, 264-273

Energy Management and PerformanceEvaluation of Fuel Cell Battery Based Electric
Vehicle. khadhraoui

A., SelmiTarek,Cherif, A

JJCSNS International Journal Computer Science and Network Security

VOL.22 No.3, March 2022
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The requested budget for Subcontracting: S 10,000.00 / Al adleill diglhall ailalaic il

The requested budget for Incentives for researchers / (padleinllg (pialll jalgal aiglholl alalaiclll
and contractors: $ 10,000.00

The requested budget for National & International Travels: / Jgallg _Janll pawll diglhall alaloic |
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The requested budget for Technology, patents / _,nlell fnillg Laglgiaill Jail auglhall cilalnic dl
and publication: $ 5,000.00

Overhead: S 0.00 / Apilo jié cadlai

Write here the total budget required For the / &l (Gupal diglholl ailaloic il k_,ILDJI lia uial

research team: 85000

duyenll dalanll :Country / dlgall
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National Coordinator email: khkassmi@yahoo.fr / sihgll (Guinll igrislul apll
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The Budget required for Consumables: $ 5,000.00 / cilalgimall diglhall ¢ilalaic Al

The requested Budget for equipments: S 45,000.00 / cilagall clpil diglhall cilalaic
The requested budget for Subcontracting: S 5,000.00 / Al adleill diglhall ailalnicdll

The requested budget for Incentives for researchers / (padleinllg (pialll jalgal diglholl alalaiclll
and contractors: $ 10,000.00
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$ 15,000.00
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Overhead: S 0.00 / Apulo pié cadlai

Write here the total budget required For the / &iaull (Gupal duglholl alaloic il UlL|:1;1I Lia uial

research team: 90000
auenll atnldnsall ayiljall éyjggoall :Country / @lgall
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and publication: $ 5,000.00

Overhead: S 0.00 / Apulo pié cadlai

Write here the total budget required For the / &iaull (Gupal duglholl alaloic il UlL|:1;1I Lia uial

research team: 85000
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0000-0003-2116-5763:0RCID ID

35618147800: Scopus ID
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A Novel Smart Metering Approaches for the Load and Photovoltaic : 4

Generation Measurement Arwa ben farhat, Electrical engineering department
Farhat, A.B

.Cherif, A

.th International Renewable Energy Congress, IREC 202011

2 26 2 26 2 2 2 26 2 5 56 5 5 50 50 5 5 50 5 5 5 5 5 6 5 2k 5 6 2 2 2 5 k5 5 5 5 5 50 50 5 5 58 5 5 5 5 2 2 6 2 b 2 2 % 5k 5 5 5 50 0 6k
’

Photovoltaic power plants in electrical distribution networks: A review on their impact and solutions
.Mansouri, N

Lashab, A

.Guerrero, J.M

.Cherif, A

,IET Renewable Power Generationthis, 2020

A

Electric Vehicle Energy Management Strategy Geared to Smart Cities

..khadhraoui A

.Cherif, A

Advances in Intelligent Systems Research, vol 175, pp. 144-150

e Project with GTZ (Cooperation Tunisia — Federal Republic of :,_Jgall (jgleillg diiadl ainll

Germany):

Installation and monitoring of stand-alone PV plants
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PNM project (State Secretariat for Scientific Research) e

from 1992 to 1994: HF controlled inverters for powers electronics applications

:Euro-Mediterranean project MED-CAMPUS 15 e

"from 1995 to 1998: Training project “ renewable energy systems and applications

FICU project: (Canada — Morocco — Tunisia — Italy) e

.from 2000 to 2002

CMCU 00/01 project: from 2000 to 2002: (ENIT and ENSEIHT-Toulouse) e

DC/AC Converters for Power energy systems

FST — ESTIA research agreement: Tuniso-French e

Responsible (I. Vechieu, & CHERIF A,): 2006-2008

Co-supervision of a thesis and mobility of researchers

Cotutelle agreement: FST — ESTTB: Tuniso-Francaise o

Responsible (BASSEL.S & CHERIF A): 2009-2011

:Tuniso-Moroccan cooperation project 11TM-38 e
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Evaluation of rural Photovoltaic plants in Tunisian and Morroco

Responsible (KASSMI Khalil & CHERIF Adnen): 2011 — 2014

Research agreement (convention) between Tunis Manar University (FST) and Med Premier o

University : exchange of students and professors . Pr CHERIF & Pr KASSMI, 2015

Research promotion project 2017 -2019: Renewable energy integration in the Tunisin e

electric Network:  responsible : CHERIF Adnen

: PAQ-Collabora project: 2019-2022 : quality of Energy and Smart grid e

responsible : CHERIF Adnen, FST, STEG, TT

VRR-Covid-19 project: 2020-2021 : responsible: CHERIF Adnen e

LEAP-RE : H2020 European-African project ( Germany, Portugal, Spain, Italy, Morocco, Algeria o

, Tunisia) : Hybrid solar cooker : 2022-2024

Project with GTZ (Cooperation Tunisia — with Federal Republic :

of Germany*

project PAQ *

( National company of energy production and distribution STEG)

* project and agreement with ANPR : national agency of scientific research*
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* project with Horizon-Data company

: .rlblLu.Ln.II |]'L|3LL”

/ National Coordinatorsihg (Guwin / Job in the project: cgpinll A daathgll
oulall Jus :aell aellly puwdll

Name in English: kassmi khalil

Professor / aliwl :: Degree / ajall

Date of Birth:: (Empty) / atlinll as)li

duyoenll d4lnnll :Nationality / duuiall
Mobile no :: +212648075214 / Jgoanll pd)
Email :: khkassmi@yahoo.fr / _,igrialul apll
P.0.Box:: (Empty) / usll (ggain

ORCID ID:: 0000-0002-4808-873X

Scopus ID:: 6602801435

Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle clrnai dinle daja pal

PhD université paul sabatier, France

Research Professor / ¢ialy Aliwl ::Function in joint search / ¢lfimiall ¢iaill A dalhgll
Graduation Date:: 1991 / gpaill ay)li

General Specialty:: electronics / plell yanaill

Field of specialization:: renewable energy / (gudall janaill

Institution: University of Med 1 de Oujda / Guungall
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Institutional Website:: http://www.ump.ma / Guwwngaoll grialll gdgall
Institutional E-mail: contact@ump.ma / dunwgall igrialdl ayll
Faculty/Institute:: science faculty of Oujda / agenll / auall

Country:: Morocco / dlgall

hindex: 9

Citations:: 256 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 52

List recent relevant three publications :: LAMKADDEM, N. / alall cila apadll @illill aljgainll anilé
.EL MOUSSAQUI, M

) powering autonomous solar cookers by batteries, Scientific African 17,

(Scopus),

https://doi.org/10.1016/j.sciaf.2022.e01349 ,
https://www.sciencedirect.com/science/article/pii/S2468227622002563?viaihub ,

[. Atmane, N. El Moussaoui, K. Kassmi, O. Deblecker, N. Bachiri .2,

(HOT PLATE) WITH PHOTOVOLTAIC SOLAR ENERGY,,
https://www.sciencedirect.com/science/article/abs/pii/52352152X21001535,102399,
Jlias Atmane, Noureddine El Moussaoui, Khalil Kassmi, Olivier Deblecker, Najib Bachiri .3,
maximum power point tracking controlled parallelled photovoltaic system for ‘solar cooker ,
Journal of Circuit Theory and Applications,

https://onlinelibrary.wiley.com/doi/10.1002/cta.3051,
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Research Grants & Int.Cooperation:: Development projects in the rural / _lgall ygleillg arinll ainll

world (International Cooperation)

| Project 2017/29, 2017-2020,

Initiative for Human Development INDH (Morocco) ,

Innovative solar cookers for the inhabitants of forest areas,

I Qualifying training, 2018 - 2019,

partnership between University ,

.de Cooperacion por la Paz ACPP (Spain) ,

[ Belgian Development Agency in Morocco CTB,

University of Oujda MPU, Association for Cooperatio,

| Promotion of Renewable Energy in Rural Municipalities of Oujda,

between University of OujdaMPU ,

(Oujda),

* I Moroccan-Belgian Cooperation,

Commission for Development CUD, partner,

Programs P1 and P3: Application of ,

Applied Research Projects (International cooperation: Morocco, Europe, Africa) ,
[ Maroco-Wallon Cooperation,

partnership between University ,

Design and realisation of an autonomous, flexible photovoltaic solar cooker with battery ,

.storage,
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Cooperation with End Users:: Realizationof solar cookers (thermal) / (juilgill (inoaaiwmnll go (jgleill

and and solar desalinationsystem (thermal/photovoltaic)

:(2025-2017),

I Ingenieurburo fur Energie,

[ Low-tec gGmbH (lowtec),

Development and marketing of solar cookers (photovoltaic)and solar desalination system -,
(thermal/photovoltaic) (2022,

I Dowslake Micro SARL, Boulogne Billancour,

Design,realisation,

(Empty) :eljliin ¢nll adlall dpuull Jioai

National Coordinator / (Silhg (Guwin :Job in the project / ggpunll A aahgll
Jljyanal:aupell delll puwdll

Name in English: Rennane Ahmed

Assistant Professor / aclun Aliwl :: Degree / aqjall

Date of Birth:: (Empty) / atlinll as)li

aueull atnlidniall dyiljall &jggoall :Nationality / duwiall

Mobile no :: +31771698517 / Jgnanll pd)

Email :: sidahmed.rennane1@gmail.com / _,igisalul a sl

P.0.Box:: (Empty) / usll (ggain

ORCID ID:: https://orcid.org/0000-0003-4135-0018

Scopus ID:: 6508388098
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Degree, Faculty, University, Country:: /(dlgallg denlall .aulall . ayjall) lgtle clrnai dinle daja pal

Habilitation to Direct Research (HDR), Faculty of Electronics, National
Polytechnic School (ENP), Algiers, Alge ,

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2019 / gpAill aujli

General Specialty:: electronics / plell janiill

Field of specialization:: electronics / (§Laall janAill

Institution: CDER : centre de recherche des energirs renouvelables / duunganll
/Institutional Website:: https://www.cder.dz / &uwndgall Agrialll gdgnll
Institutional E-mail: lacom@cder.dz / Gwmgnoll Agraldl 2y pl
Faculty/Institute:: CDER / ap<nll / aulAall

Country:: Algeria / dlgall

hindex: 5

Citations:: 83 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 14

List recent relevant three publications :: 1. Rennane, A., / &lall cila apalll aidill ailjgudiioll anilé
.Benmahmoud, F., Cherif, A. T., Touhami, R., &Tedjini, S

Design of autonomous multi-sensing passive UHF RFID tag for .(2021),
.greenhouse monitoring. Sensors and Actuators A: Physical, 331, 112922,
(2018) .Rennane, A., Abdelnour, A., Kaddour, D., Touhami, R., &Tedjini, S .2,

Design of passive UHF RFID sensor on flexible foil for sports balls pressure,
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monitoring. IET Microwaves, Antennas& Propagation, 12(14), 2154 ,
,Fonséca, N., Rennane, A., Freire, R., Tedjini, S., &Fontgalland, G. (2018 .3,
May). Achieving Time Domain Transmission Sensing with Fully Passive UHF ,
RFID Tags. In 2018 2nd URSI Atlantic Radio Science Meeting (AT,

IEEE .(3-1,

Research Grants & Int.Cooperation:: From October 2015 to March / _Jgall gleilig arinll ainll

2018, a scholarship (PNE) was carried out at the

.LCIS Laboratory, UGA/G-INP in Valence, France,

.Under the the supervision of Prof Smail Tedjini,

Funding: Ministry of Higher Education and Scientific Research (MESRS) as part,
.of the PNE training program,

:Cooperation with End Users:: 1. EU Project / (juilgill (inoaaimnll go (jgleill
AFFINID for the development of sensors for monitoring the maturation level of",
“certain types of cheeses (Emmental),

:National Research Program .2,

"Development of two small scale wind turbines of 1 KW",

(Empty) :e¢ljliin ¢l ailall apunll Jionid
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Monitoring, rehabilitation and prediction of cerebral palsy patient state using artificial intelligence and

robotics technology

: ggnnol alily
:duyell delll jasln

0 adlel A calivig a9jallg sinllg pllall Gleii dalian gawa aldle] (e nall Jhil cuy
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auall diali dale] pudi 4 aclud i gao (el ale] aljgal aniljghii g ganall go) digig)

:auplaill delll yaslo
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Cerebral palsy is a disease that causes various physical disabilities related to speech, walking and
movement. The severity of the disability varies from one patient to another. It mostly affects the
patient's movement and quality of life, as well as negatively affects mental and physical health.
Equipment and supplies can help patients with cerebral palsy to achieve a higher level of
independence, significantly improve mobility, increase self-confidence, and improve physical therapy

outcomes.

This research aims to build artificial intelligence systems to predict and evaluate cerebral palsy
patients' situation, and to suggest appropriate rehabilitation programs to improve the movement
control of patients with cerebral palsy. Teams from five Arab countries will participate in the
research: Tunisia, Syria, Lebanon, Iraq and Jordan. The five teams are multi-disciplinary (medicine,
physiotherapy and engineering), which gives the strength to the project. The methodology is divided
among the five teams according to their expertise. The project consists of four main steps: (1) setting
up laboratories in each of the five countries, (2) collecting all recorded data (gait analysis and
mouvement, EEG, EMG, balance, patient condition and details) before, during and after rehabilitation,
(3) Preprocessing of the collected data to be used in the systems building phase. (4) Systems building,
in which the necessary systems are built to predict the patient’s status and help physicians and
physiotherapists to apply the effective treatment and the correct rehabilitation. In this project, we
expect that the data collected, and the analysis of the obtained results will lead to various high-level
paper publications and the emergence of new cable robotic prototypes (which can be developed into

.complete rehabilitation equipment) that can help in patient rehabilitation

: aul Jngill pi Lo ¢l

Improving Rehabilitation for Cerebral Palsy 1.

Cerebral palsy (CP) is a permanent disorder of movement and posture development leading to
activity limitation [Rosenbaum et al., 2007, Chabrier et al., 2019]. Lifetime rehabilitation is required
for individuals with CP especially for the management of motor disorders [Bodoria et al., 2018,

Roquet et al., 2018]
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Depending on the CP topography (unilateral or bilateral), the age group, and the ambulatory capacity,
mainly assessed by the 5-level Gross Motor Function Classification System (GMFCS), rehabilitation

.interventions are built and implemented [Booth et al., 2018, Moreau et al.,, 2016]

Many of those rehabilitation practices, guidelines and interventions were reviewed and published,
especially for children motor rehabilitation effectiveness [Castelli et al., 2016]. However, only few
publications were made for adolescents and adults CP cases [Jeglinsky et al., 2010, National Institute

.for Health and Care Excellence, 2019]

One should point out that published rehabilitation recommendations tend to be general. No
differentiation between CP profiles were taken into consideration, such as the age group, the
topography and severity. Even-though, these characteristics should be considered as a major profile
in order to determine the rehabilitation process; since the rehabilitation needs differ greatly between

.these groups [Cornec et al., 2019, Cornec et al., 2021]

Implementing guidelines is extremely difficult especially with the remaining gap between research
and clinical practice. That is why, in order to ensure high-quality motor rehabilitation for CP patients a

.clinical patient-centered guideline protocol should be implemented based on clinical evidence

That is why one of the main aims of this project is to assemble data from CP patients and predict the
state of the patient. This type of estimation may give doctors and physiotherapists the possibility to

.terate the rehabilitation protocol and to make it patient-centered
e all JLill gaynl Jialill dale] pghig (i1
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EEG Signals in Understanding Cerebral Palsy: Diagnosis and Insights 2

EEG signals, which are like brainwave patterns, have been looked at as potential signs to identify
cerebral palsy. Scientists have compared the brainwave patterns of people with cerebral palsy to
those without it. They've found differences in things like the frequency of the brainwaves, how
different parts of the brain connect, and how the brain reacts to events. These differences can help

.spot signs of cerebral palsy [Shoji et al., 2021]

EEG has also been used to see how well people with cerebral palsy can move and think. It helps
understand how serious their movement problems are and how they process information through

.their senses [Xie et al., 2021]

A method called neurofeedback has been tested to help people with cerebral palsy get better. This

method involves watching the brainwave patterns in real-time and giving feedback to the person.
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The goal is to help them improve their control over their movements and thinking by changing their

brain activity [Marzbani et al., 2016]

Scientists have started using advanced computer techniques, like deep learning and Al, to study EEG
data. These techniques can automatically detect and predict cerebral palsy. Special types of computer
networks, like convolutional neural networks and recurrent neural networks, have been developed to

.understand EEG patterns and make accurate guesses about cerebral palsy [Tahura et al., 2021]
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Improving Care for Children with Cerebral Palsy Using Al and Physiotherapy 3
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Cerebral palsy (CP) is considered one of the most common causes of physical disability in children
around the world [Rosenbaum et al., 2007, Fandim et al,, 2021, Ma'touq et al., 2023]. Population-
based studies from all across the world showed that the prevalence of CP ranges from 1.5 to 3.4 per
1,000 live births [McIntyre et al., 2022]. However, other studies revealed a higher frequency of up to
10 per 1000 [Duma et al., 2023]. CP refers to a range of long-term movement and postural
impairments that restrict activity [Sadowska et al., 2020] as a result of injury to the developing brain
before, during, and after birth [Vitrikas et al., 2020, in Paul et al., 2022]. It affects the normal
movement of various body parts, along with other issues such as abnormal resistance to
movements, activity and movement limitations, the attitude of the body, as well as various sensory
disturbances as well as perception, cognition, communication, behavior, epilepsy, and secondary

.musculoskeletal problems [Paul et al., 2022]

CPis classified based on the involved area, movement disorder, and level of damage [Paul et al.,
2022]. According to the area of involvement, CP can be classified into both side’s involvement or one
side’s involvement, i.e., quadriplegic, diplegic, hemiplegic, and monoplegic, with having the diplegic as

the most common. In quadriplegic CP all four limbs are affected with the hands being more severely
impacted than the legs. In hemiplegic CP, only one side of the body is affected with hand functions

.are mostly affected in addition to dorsiflexion and a version impairment of the foot

On the other hand, CP is classified based on movement disorder as dyskinetic, spastic, and ataxic
[Paul et al., 2022]. The spastic syndrome happens due to damage to the brain and tracks controlling
movement. The dyskinetic symptoms appear due to injury to the subcortical structure while ataxic
symptoms appear due to cerebellar injuries. Around 15.4 percent of all cases have mixed CP where
the damage occurs in different parts of the developing brain so that they develop symptoms of

.having a combination of two or more types of cerebral palsy [Paul et al., 2022]

In order to predict how the affected limbs will function and the outcome of the treatments an
assessment of the severity of the motor abnormalities is required [Paul et al., 2022]. Thus, different
systems are used for the functional classification of CP [Ogoke, 2018] including: The Gross Motor

Function Classification System (GMFCS) [Palisano et al., 1997], the Manual Ability Classification
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System (MACS) [Eliasson et al., 2006] and mini-MACS [Eliasson et al., 2016], the Communication
Function Classification System (CFCS) [Hidecker et al., 2011], and the Eating and Drinking Ability
Classification System (EDACS) [Sellers et al., 2014]. The GMFCS assesses the gross motor function of
the CP patient, the MACS accesses the functions of the upper limb, the CFCS assesses everyday
communication, and the EDACS assesses the ability to eat for children with CP after 3 years

[Sadowska et al.,, 2020, Morgan et al., 2018, Arnaud et al., 2021, Ogoke, 2018, Paul et al., 2022]

There are currently no known treatments that can repair the brain damage causing the clinical
dysfunctions of CP [Trabacca et al., 2016, Duma et al., 2023]. Consequently, different interventions
are used to repair musculoskeletal changes due to the damage and improve the activity level, and
thus the quality of life including neurorehabilitation, medication, and orthopedic surgery [Trabacca et
al., 2016, Duma et al., 2023]. Specifically, physiotherapy is considered essential in the management
of CP, and thus most CP patients receive recommendations for physiotherapy services [Maharaj et
al., 2021, Duma et al., 2023]. Thus, it is crucial that these therapeutic interventions are based on the

.most recent evidence [Das and Ganesh, 2019]

Despite the tremendous efforts that have been done, numerous physiotherapy interventions that are
now being used are deemed ineffective and unnecessary [Das and Ganesh, 2019, Duma et al.,, 2023].
As a result, CP draws attention from professionals in technology, neurodevelopment research, and
the therapeutic community while continuing to be an "old" but perpetually difficult subject for
everyone [Papavasiliou et al., 2021]. For example, the World Health Organization (WHO) initiated the
Rehabilitation 2030 program in 2017 with the goal of enhancing rehabilitation research through
.global collaboration [WHO, 2023]

The high prevalence of CP and the complications due to improper CP management necessitate
effective, evidence-based physiotherapy management to manage and prevent further disabilities in
children with CP. Thus, this project aims to map evidence-based physiotherapy management of CP

.children in the middle east as well as improve the functional status using artificial intelligence

Launll auellg Lclinnill elaall pladinl éloall JLitlh gulnall Janil dle) i3 .
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Motion intent recognition during rehabilitation 4

Human movement intention recognition is essential for the cable-based active rehabilitation systems
and robots for precise tracking control systems. Researchers use different signals to detect motion
intent, because it depends on large quantities of interaction information between human and
machine. Researchers use electroencephalography (EEG) [Jochumsen et al., 2018], surface
electromyography sEMG, movement kinematic or kinetic [Andrade et al., 2019], and combinations of
these signals [Luo et al., 2023, Zhang et al., 2022]. These signals have been utilized to control active
rehabilitation systems for single joints or a particular patient disease [Jochumsen et al., 2018,

.Andrade et al., 2019]

Jochumsen et al. reported significant results for movement intention detection in adolescents with

cerebral palsy from EEG, indicating the potential use in rehabilitation robots [Jochumsen et al., 2018].
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On the other hand, the sEMG signals are often used in rehabilitation devices since they can occur up
to 500 ms before movement occurs [Kirchner et al., 2014]. However, it should take into account the
deviant signs associated with musculoskeletal disorders [Golabchi et al., 2019] and involuntary
impulses that may compromise the quality of the collected signal. That means the practical intent
recognition systems in rehabilitation robots are limited by the hysteresis of kinematic signals and the

.weak anti-interference ability of SEMG and EEG signals [Luo et al., 2023]
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Importance of gait analysis in evaluating rehabilitation of CP patients 5

Patients with spastic cerebral palsy (SCP) suffer from gait disturbances due to leg muscle spasm and
contracture, limited knee movement, and twisting of the thigh or tibia. Gait analysis can be used for

functional diagnosis of this disease and to support treatment decision-making
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Most research studies have used traditional methods to compare different rehabilitation methods for
patients with cerebral palsy, the evaluation is considered depending on the increase of the walking
speed, Gross Motor Function Measure (GMFM), or passive range of motion of the lower extremities

(pROM), few studies used gait analysis [Bonavita et al., 2023]

The gait analysis generates a large amount of information related to gait parameters during the gait
cycle, which makes it difficult for the doctor to read and link all these parameters. Therefore, studies
have suggested many numerical gait indicators to evaluate gait, such as the gait deviation index
(GDI), gait profile index (GPS) and Gait Change Index (GVS). These indices calculate the differences in
the curves of kinematic parameters measured during gait parameters between patients and normal
subjects. It has been widely used in the evaluation of cerebral palsy. These indicators allowed for
tracking and evaluating the improvement of walking in patients with cerebral palsy based on gait
analysis for more than ten years [Bonnefoy-Mazure et al., 2023]. Using three-dimensional gait
analysis in cerebral palsy cases proved its importance in avoiding unnecessary interventions and
planning surgeries. Most of the gait analysis studies were conducted on children, but there are
limited studies that examined the importance of gait analysis within the adult patient category

[McGrath et al., 2023]

Recently, rehabilitation robots for the lower limbs have been widely used because of their many
advantages in repeating movements and exercises, control movement, measurement accuracy, and
gait improvement. Therefore, gait analysis during the rehabilitation process using rehabilitation
robots gives an accurate and objective assessment that helps in early diagnosis and planning for
rehabilitation and hospitalization. Most hospitals and rehabilitation centers adopt traditional
assessment methods based on the direct physician’s observation of the patient's gait, and therefore
this method lacks reliability because the assessment differs from one physician to another according
to his experience. With the development of modern technologies such as sensors and measuring
devices, gait analysis occupied an important position in assessing the patient's condition, because it
contains huge data that were obtained from several measurement devices simultaneously, such as

optical motion capture systems based on cameras, pressure sensors, and force plates to measure
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reaction forces with the ground. However, these methods are expensive due to the high cost of the
devices and it needs a large area to conduct the measurements. The researchers tried to use less
expensive methods and smaller equipment for gait analysis using inertia sensors, gyroscopes,
acceleration sensors, pressure and lidar sensors, and they integrated the output of these sensors to
obtain a 3D gait analysis. Therefore, rehabilitation specialists can assess gait during daily gait training

.or robot rehabilitation [Zheng et al., 2023]

Cable robots for medical and rehabilitation purposes have been seldom used in rehabilitation centers
as these robots improve human performance by enhancing the strength of the patient's joints. Some
studies deal with different joint movements individually or in combination for lower extremities
rehabilitation [Aria et al., 2023]. Therefore, there is a need for gait analysis to evaluate the
performance of the combined joints simultaneously and analyze them in some way for gait

.evaluation
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This Arab research project aims to:

Monitor changes in movement parameters (the appropriate variables for each position) during the .1

.rehabilitation of cerebral palsy patients through balance positions while standing, sitting, or walking

Assemble data from CP patients and predict the patient state. This type of estimation allows .2

.doctors and physiotherapists to iterate the rehabilitation protocol and make it patient-centered

Build artificial intelligence systems or machine learning models to predict movement deviation in .3

.CP patients, evaluate, and suggest the appropriate rehabilitation program
Improve CP patients’ movement control using neurofeedback techniques .4

Determine the optimal variables (EEG-sEMG-motion kinematics and kinetics data) for motion .5

.intent recognition during rehabilitation. This system will control cable-based rehabilitation system

Build a cloud Al service that allows various rehabilitation centers in the Arab world to benefit from .6

.the developed artificial intelligence system

Build a low-cost movement analysis system that measures the minimum variables needed for the .7

artificial intelligence system and helps monitor
rehabilitation programs remotely

Map evidence-based physiotherapy management of CP children in the Arab countries participating .8

.in the project, as well as improving the functional status using artificial intelligence

1l el sl ggriinll s waagy

dali tale] clifl (areng Jal dnnlinll ailpeginll) asall (@lfinhh) ailxan g alpsill ddlo N
stnll gi puglall gi cagagll cliif gjlgill calyeng Jua go eloall JLill sayn

clbill paaill go ggill 1am 2oy .gayall dllay Guiillg Léloall gLl seyn go aliwl gioai .2
Jayall e jay aleag Jialill dale] Jgagigp jlial Leuhll gulell Silnalg
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In this proposed project we expect that the collected data and the analysis of the obtained results
may lead to different paper publications in highly ranked journals, robotic prototypes that can help
assess the rehabilitation of the patient and those prototypes could be patented. Most importantly,

the results will help the physiotherapists and doctors to estimate or predict the state of the patient
which may lead to either a change or a development of the rehabilitation protocols used depending
on the estimated patient states. This project, with all its difficulties, will be open for a new era in the

rehabilitation of cerebral palsy patients. Furthermore, similar procedures may be applied to other

rehabilitation conditions which will lead to the project continuity.

In our methodology procedure four main steps are detailed. Each step reflects a part of the planned
work. In the first step, a literature review paper can be finalized and published. Furthermore, the
collaboration between the different teams will be implemented. This step emphasizes sharing

expertise between teams which is one of the most important points of such projects. In the second
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and third steps, the collaboration between teams is implemented but this time between different
sectors. A co-work between engineers, researchers and medical staff, including doctors and
physiotherapists, will be made. Which is also a key point of this project. In the final step, the

technologies will be built, leading to innovative prototypes, patents and creating startup companies

The Key point of our project is to share the know-how between the teams and to increase capacity
building in our diverse laboratories. This diversity will lead to technology transfer between labs and

.implement product and/or service development among us

Finally, our team is composed of five different Arab countries, scanning through the mediterranean
sea, Tunisia, Jordan, Lebanon, Syria and Iraq. The results are going to be diverse, shared between our
countries and will definitely lead to a comparison between those countries which also may impact

.the rest of our Arab nation

I lgile Jgnall pi sill ailiill Jilaig denanll alilyll sadi i gagii aridnll cgpinll 1ha g
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Jar.ggninll 1aa Jganug Ajadall gaypall alla e 3loicl dnaviwall Jualill dale] aiilghgigy
ailelp] Guhi gany el Jle dgile .éloall JLidl sayn Jiali dale] a ao pael hgian ailigen
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oaa Jin _a hlaill pal i gag @rall gy alpall Jabi e aghall oam 144 dalianll Gall
aalianll alelndll gu épnll oam galg @Gl gu ggleill Aaii pi dillillg dylill gighall _a g)jlinll
allell Silnalg cibill ella _a Loy siall pdlallg (grialdlg guaigall gy cridall Jnell pipug
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Using cable-based training machines, patients are going to be helped to gain continuous
rehabilitation. This could be implemented for different body parts such as the upper limbs, the lower

limbs, the trunk, the foot and the head.

All the recorded data (gait analysis, EEG, EMG, balance, patient state and details) prior, during and
following rehabilitation will be collected. The data collected is based on standard international

.protocols used by medical staff

Using artificial intelligence and machine learning techniques the collected data will highlight a
prediction of the patient state and accordingly with the help of medical doctors and physical

.therapists the correct efficient treatment and rehabilitation track can be given

This will make it easier for the patient and the therapist who mainly initially struggles with trying
different protocols in order to reach an optimal result. Sharing laboratories, technologies, patient data
and history will facilitate reaching our final target which mainly is very difficult in a single country

.since the available data are rare

In the current project teams from multidisciplinary fields (medicine, physiotherapy and engineering)
are involved. This will give us the strength to build the project and divide the methodology that is
going to be applied between the five teams according to their expertise. The project consists of four
main steps: (1) the preparation of the laboratories, (2) data collection, (3) pre-processing and (4)

.building technology
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The first step, which may take up to 6 months, consists of taking ethical approvals, purchasing
laboratory equipment and training. Each team should purchase the needed equipment in order to be
able to proceed with the project. Furthermore, sharing knowledge and equipment is a key in order to

proceed with this project. For example, the Tunisian team may share ideas and expertise with the
cable-based system designed within their labs with the other teams. The Syrian team has the
SMART-D motion capture system, which is a motion analysis system from BTS bioengineering; this
system will be used and the supplier of BTS bioengineering in the MENA region, Waterbear SAL, is
part of the Lebanese team, who can share knowledge and supply equipment of all new technologies
from the company. All teams worked on a dense literature review in order to make sure that the
chosen topic is relevant and important in determining the rehabilitation programs and protocols for
CP patients. All teams will build a database on a cloud server for sharing all the data gathered in order

.to move on to the next step

Moving to the second step, which will take 12 months nearly, cerebral palsy patients will go under a
cable-based rehabilitation program or rehabilitation program using neurofeedback techniques.
Medical and clinical data will be collected besides motion kinematics and kinetics patients prior,
during and after applying the rehabilitation program. For a better understanding and analysis, the
collected data will be compared with data from control groups (different ages, CP free patients). All
recorded data will be stored on the cloud service. Rehabilitation program paths will be discussed
between different centers based on recorded data for each patient. Researchers will determine
motion quality criteria to score the improvement following the rehabilitation process for each patient
separately. Data will be gathered from all teams who are going to follow the same international
standardized rehabilitation protocol for CP patients. The physiotherapy department from the
Lebanese team will play a main role in analyzing patient data and determining the suitable

.rehabilitation paths
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Within the third step, which should last for 18 months, all recorded data (Patient demographic data,
EEG, sEMG, MRI images- motion kinematic and kinetic data) prior, during and following rehabilitation
will be preprocessed based on data type. Then statistical tests will be applied to compare between
data prior, during and after rehabilitation programs for cerebral palsy patients. The Syrian team will
carry out the analysis for motion capture data since they have a prior experience on motion capture
data analysis and explanation. While medical studies will be carried out by the Lebanese team. In
addition to comparing data between the control group and the cerebral palsy group. The Jordanian

.team will master the signal processing part (EEG- sEMG) besides, using neurofeedback techniques

The Iragi and Syrian teams will work together on feature selection and data reduction methods will
be used to select the lowest number of important variables that are sensitive to changes in motion

.during rehabilitation and contain most of the information

.The final step, lasting for 12 months, consists of building three types of technology
:These technologies are

Al'and ML cloud service to predict the degree of motion deformity: using Al and ML techniques -1
the collected data will highlight a prediction of the patient state and accordingly with the help of
medical doctors and physical therapists the correct efficient treatment and rehabilitation track can be

given

These models will be the base for the cloud Al service that allows various rehabilitation centers in the
Arab world to benefit from the developed Al system. The Iragi team will lead this process with the

.support from Syrian, Lebanese and Jordanian teams

Building a low-cost movement analysis system that measures the minimum variables needed for -2
the Al system and helps monitor rehabilitation programs remotely: sensors will be selected based on

cost, features, and ease of use. The system will be connected to the Al cloud service and get the
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reports about patient state. CoBRA, Université de Poitiers, will share expertise with the all teams to

.build and test the developed system

Motion intent recognition method will be developed based on EEG, sEMG, motion kinematic, -3
kinetic data and hybrid data. Al and ML tools will be applied to improve intent recognition. The final
motion intention recognition system will be applied to cable driven robots to improve the
rehabilitation process. This process will be a collaboration between CoBRA, Université de Poitier,
Tunisian and Jordanian teams to build the motion intent system and integrate it to the control system
of the cable-based system and neurofeedback technique. The Syrian and the Lebanese teams may

.help them with the control part as they have some expertise in control systems

Researchers will map evidence-based physiotherapy management of CP patients in the Middle East
as well as improving the functional status using Al by publishing research papers about this topic in

.addition to the papers related to the built technologies

These technologies will make it easier for the patient and the therapist who mainly initially struggles
with trying different protocols in order to reach an optimal result. Sharing laboratories, technologies,
patient data and history will facilitate reaching our final target which mainly is very difficult in a single

.country since the available data and experts in the rehabilitation field are rare
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This project is part of the continued strengthening of Arab-Arab exchanges on the theme of emerging

technology and innovation applied in health.

The collaboration between the Arab teams (Syria, Lebanon, Iraq, Jordan and Tunisia) was initiated
during the International Conference on Biomedical Engineering (ICBME 2023-Damascus). In addition,
cooperation already exists between the Lebanese and Jordanian teams within the framework of the
European Erasmus project for the exchange of students and teachers. Again, several research
projects have been developed in collaboration between the Arab project teams and research
establishments around the world (US, UK, France, Switzerland, Germany, Iran, etc.) in the field of
robotics, Al, biomechanics and mechatronics. These exchanges made it possible to open up to

.innovative research themes
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Thus, the 5 multidisciplinary teams (medicine, physiotherapy and engineering) of the project (Syria,
Lebanon, Iraq, Jordan and Tunisia) have several expertise, skills and potential to achieve the

:objectives of the project

Syria A
.Ability to measure movement and gait parameters of cerebral palsy patients °
Ability to build intelligent systems to predict and detect the degree of improvement for °

.cerebral palsy patients after rehabilitation

Ability to build a low-cost portable gait analysis system °

: Lebanon 2

Ability to collect patient data from hospitals, medical centers and physiotherapy centers °
Ability to use artificial intelligence in order to be able to predict the medical state and °

.rehabilitation state of the patient

Ability to analyze and process all medical signals of the patient (EEG, EMG, vital signs and °

medical imaging)
:Iraq 3

The integration of virtual reality (VR) in CP rehabilitation presents an innovative avenue for °

.early intervention and engagement

The employment of Artificial Intelligence (Al) techniques for CP detection offers a promising °

.avenue for substantial improvements

As we strive for holistic and effective solutions in pediatric rehabilitation, the synergy °
between Al-driven assessment, automated frameworks, and immersive technologies like VR offers a

.promising future
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An improved approach utilizing Open Pose for body key points detection and a GMFM-66 °

.assessment criterion presents a cost-effective and user-friendly solution
:Jordan A

Ability to analyze and process all medical signals of the patient (EEG, EMG, vital signs and °

medical imaging)

Utilizing Artificial Intelligence (Al) methods for identifying cerebral palsy presents a promising °

.path towards significant enhancements

:Tunisia 5

Ability to collect patient data from hospitals, medical centers and physiotherapy centers °
.Ability to measure movement and gait parameters of cerebral palsy patients °

.Ability to develop robotic systems for rehabilitation °

And as mentioned in the methodology section, the project consists of four main steps: (1) the
preparation of the laboratories, (2) data collection, (3) pre-processing and (&) building technology. In
which each project team will be involved in the steps according to the skills and area of expertise and

.the means available for each (human and material)

The first step, which may take up to 6 months, consists of taking ethical approvals, purchasing
laboratory equipment and training. Each team should purchase the needed equipment in order to be
able to proceed with the project. Furthermore, sharing knowledge and equipment is a key in order to

proceed with this project. For example, the Tunisian team may share ideas and expertise with the
cable-based system designed within their labs with the other teams. The Syrian team has the
SMART-D motion capture system, which is a motion analysis system from BTS bioengineering; this
system will be used and the supplier of BTS bioengineering in the MENA region, Waterbear SAL, is

part of the Lebanese team, who can share knowledge and supply equipment of all new technologies
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from the company. All teams worked on a dense literature review in order to make sure that the
chosen topic is relevant and important in determining the rehabilitation programs and protocols for
CP patients. All teams will build a database on a cloud server for sharing all the data gathered in order

.to move on to the next step

Moving to the second step, which will take 12 months nearly, cerebral palsy patients will go under a
cable-based rehabilitation program or rehabilitation program using neurofeedback techniques.
Medical and clinical data will be collected besides motion kinematics and kinetics patients prior,
during and after applying the rehabilitation program. For a better understanding and analysis, the
collected data will be compared with data from control groups (different ages, CP free patients). All
recorded data will be stored on the cloud service. Rehabilitation program paths will be discussed
between different centers based on recorded data for each patient. Researchers will determine
motion quality criteria to score the improvement following the rehabilitation process for each patient
separately. Data will be gathered from all teams who are going to follow the same international
standardized rehabilitation protocol for CP patients. The physiotherapy department from the
Lebanese team will play a main role in analyzing patient data and determining the suitable

.rehabilitation paths

Within the third step, which should last for 18 months, all recorded data (Patient demographic data,
EEG, sEMG, MRl images- motion kinematic and kinetic data) prior, during and following rehabilitation
will be preprocessed based on data type. Then statistical tests will be applied to compare between
data prior, during and after rehabilitation programs for cerebral palsy patients. The Syrian team will
carry out the analysis for motion capture data since they have a prior experience on motion capture
data analysis and explanation. While medical studies will be carried out by the Lebanese team. In
addition to comparing data between the control group and the cerebral palsy group. The Jordanian

.team will master the signal processing part (EEG- sEMG) besides, using neurofeedback techniques

The Iragi and Syrian teams will work together on feature selection and data reduction methods will
be used to select the lowest number of important variables that are sensitive to changes in motion

.during rehabilitation and contain most of the information
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.The final step, lasting for 12 months, consists of building three types of technology
:These technologies are

Al'and ML cloud service to predict the degree of motion deformity: using Al and ML techniques -1
the collected data will highlight a prediction of the patient state and accordingly with the help of
medical doctors and physical therapists the correct efficient treatment and rehabilitation track can be

given

These models will be the base for the cloud Al service that allows various rehabilitation centers in the
Arab world to benefit from the developed Al system. The Iragi team will lead this process with the

.support from Syrian, Lebanese and Jordanian teams

Building a low-cost movement analysis system that measures the minimum variables needed for -2
the Al system and helps monitor rehabilitation programs remotely: sensors will be selected based on
cost, features, and ease of use. The system will be connected to the Al cloud service and get the
reports about patient state. CoBRA, Université de Poitiers, will share expertise with the all teams to

.build and test the developed system

Motion intent recognition method will be developed based on EEG, sSEMG, motion kinematic, -3
kinetic data and hybrid data. Al and ML tools will be applied to improve intent recognition. The final
motion intention recognition system will be applied to cable driven robots to improve the
rehabilitation process. This process will be a collaboration between CoBRA, Université de Poitier,
Tunisian and Jordanian teams to build the motion intent system and integrate it to the control system
of the cable-based system and neurofeedback technique. The Syrian and the Lebanese teams may

.help them with the control part as they have some expertise in control systems

Researchers will map evidence-based physiotherapy management of CP patients in the Middle East
as well as improving the functional status using Al by publishing research papers about this topic in

.addition to the papers related to the built technologies
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These technologies will make it easier for the patient and the therapist who mainly initially struggles
with trying different protocols in order to reach an optimal result. Sharing laboratories, technologies,
patient data and history will facilitate reaching our final target which mainly is very difficult in a single

.country since the available data and experts in the rehabilitation field are rare
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The Arab research team has the necessary technical and research devices and equipment to launch
the project. Where researchers can carry out preliminary experiments and use and analyze primary
data for patients with cerebral palsy. Medical departments in hospitals, medical centers and
physiotherapy centers will be at the disposal of the research team to conduct clinical and clinical
trials and to collect data and form a database under the supervision of doctors and specialists who

are members of the project.

The multidisciplinary Arab team (medicine, physical therapy, and engineering) also has many
experiences, skills, and capabilities that enable it to achieve the project goals. The equipment,

:technical and research capabilities of each local team can be limited to the following points

Tunisia A

Cables robot for functional rehabilitation 0

EMG measuring system 0

Kinetic measurement system based on Kinect and IMU sensors 0

Powerful computer hardware for simulation and analysis 0

Data collection station for experiments on balance and human movement analysis, I

).connected to microsensors (IMU), force sensors, pressure insole, pressure glove, etc
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Research software licenses (labview, matlab) [
Footwalk pro: allows you to perform kinematic study of walking as well as dynamic analysis 0
.and synchronization with kinematic recordings
Stabilometer platform: allows the study of complete posture with the study of spinal and I

supraspinal control loops while standing in different positions (eyes open, eyes closed, bipedal or

one-footed)

:Jordan 2

Powerful computer hardware for simulation and analysis I

Research software licenses (labview, matlab) [

A research laboratory equipped with all research methods and programs I

A shared library with a large number of international magazines, periodicals and databases 0

to access information in the fastest time and with the least effort

Medical and vital devices and equipment laboratory 0
Medical electronics laboratory I

Medical and biological sensors laboratory I

Anatomy and physiology laboratory I

Biomechanics Laboratory I

Medical and biomaterials laboratory

Syria 3

.Six video cameras and markers to capture 3D human movements I
.Two force plates to measure foot ground reaction forces I
Electromyography I
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Foot pressure mapping system I
Electrogoniometer I

.Oxygen consumption measurement device I
: Lebanon 4

With the possible access to different medical centers and hospitals in Lebanon we can get the

:following for each patient

Vital signs recordings 0
Electromyographic recordings 0
Electroencephalographic recordings 0
MRl images 0

:From the laboratories we can analyze and process our data with the following

Surface electromyography I

Matlab and Labview licenses 0

Electrical muscle stimulation laboratory I

Virtual rehabilitation laboratory I

:Iraq 5

."A powerful computational server “high-end PC I

VR Cameras and 360 VR Video Camera system I

A licenced software (Abaqus, VR Solidworks, Matlab, Pano2VR) I
Active movement sensors system with remote data capture facility I
.A Cerebral Palsy training platform I
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.Single-board computer “SBC” (LattePanda) I

.High resolution and high speed camera I

Vital bio-signal gathering systems (ECG, EMG, EEG) I
.Electromaygraphy wearable remote data collection system I
.variable-wavelength laser systems I

A portable prototype MRI device I

.Exoskeleton prototype I
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The implementation of the Arab project will be within the framework of the exchange of international
experiences between the Arab research team and international teams that have similar work in the
field of the proposed project in order to ensure the achievement of the desired goals. The Al Arabi
team is also distinguished by its completion of many projects in cooperation with international and
local research and industrial institutions (the United States, the United Kingdom, France, Switzerland,
Germany, Iran, and others) in the field of robotics, artificial intelligence, biomechanics, and
mechatronics. The team supervising the project will also work to hold scientific demonstrations and
seminars in partnership with organizations and associations concerned with cerebral palsy in order to

introduce the disease and provide specialists and those concerned with the disease with the latest
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developments, techniques and research results. Among these institutions and organizations we

mention:

The Robotics And Rehabilitation (RoAR) Lab, Columbia University, USA, is focused on °
developing innovative robots and methods to help humans relearn, restore, or improve functional
movements. The lab is housed both in Engineering and Medical campuses of Columbia University.

Led by Dr. Sunil Agrawal, the lab works actively with clinical faculty from Columbia University Medical
Center and hospitals around New York city. Human studies have targeted elderly subjects and

.patients with stroke, cerebral palsy, spinal cord injury, Parkinson’s disease, ALS, and others

Cobotique, Bio-Ingénierie & Robotique pour I'Assistance — CoBRA, Université de Poitiers, °
France, The research of the CoBRA team consists in developing optimal approaches to the synthesis
of mechanisms to bring out new kinematics for innovative haptic devices and multi-robot systems
for medical applications. This research is based on the expertise of hospital practitioners and an
environment made up of state-of-the-art equipment such as SimLife technology to simulate realistic

.situations in an operating room

The Swiss BioMotion Lab (SBML), Université de Lausane (UNIL), Suisse, aims to improve °

.understanding, prevention and treatment of joint pathologies

Centre d'Expertise en Biomécanique du Mouvement, UTC, France, The CEBM relies on the °
“Technologie Sport Santé” platform. Installed at the UTC Innovation Center, its vocation is to develop
the theme of the biomechanics of movement, not only as technical support and educational support,

but also as a privileged research partner. Indeed, starting from the principle that the movement of a
person or an animal is a biomarker of the state of health of its neuro-musculoskeletal system, the
thematic platform "Technology Sport Health" is by nature interdisciplinary, collaborative and

.participatory

The Bowerman Sports Science Center (BSSC), USA: is a regional research and outreach °
facility that aims to improve the health, fitness, and well-being of individuals in and around Eugene,

OR. With a scientific and clinical background, we pursue research questions which lead to innovations
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in injury prevention and improved performance. We also offer physical assessments of current
fitness levels and potential injury mechanisms, helping athletes meet their individual performance

.goals

BTS Bioengineering, Italy: It is a bioengineering company working in the physical °

rehabilitation industry. BTS is a main supplier for the gait analysis laboratories worldwide
University Technology PETRONAS in Malaysia °

EDIBON International S.A. is a designer and manufacturer of Technical Teaching and °
Research Equipment in the field of Engineering and Technical Education for over 40 years. The
company specializes in continuous Research and Development, offering over 4,000 different teaching
units and systems in 14 technical educational areas, including Biomedical Engineering. The company

.has a factory in Madrid, Spain, since 1988

Association Tunisienne de Paralysie Cérébrale, Tunisia °
Société Tunisienne de Médecine Physique et Réadaptation Fonctionnelle, Tunisia °
Service de Médecine Physique Rééducation Réadaptation Fonctionnelle, CHU Sahloul °

Sousse, Tunisia

Service de Médecine Physique Rééducation Réadaptation Fonctionnelle, CHU Monastir, °

TunisiaSociété Tunisienne de Médecine Physique, Rééducation et Réadaptation Fonctionnelle

Nawras Medical Company, Syria: provides equipment and devices for operations, intensive °
care rooms, delivery rooms, gas networks, breathing systems, ambulance systems, emergency
equipment, physiotherapy and rehabilitation, prosthetics and orthotic devices, in addition to many

.home care devices for patients
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Mobile no :: +963955597655 / Jgnanll pd)

Email :: rasha.massoud@damascusuniversity.edu.sy / _igislul a sl
P.0.Box:: 86 / ujil (ggain

ORCID ID:: 0000-0002-9081-8273

Scopus ID:: 15519642300

:Degree, Faculty, University, Country / (adlgallg denlall .aulall, ayjall) lgtle clrnai dinle @aja pal
Lilhyp / aliapi deoly/ aohilll g I p4adill pud/ aljgiva

Research Professor / ¢ialy Aliwl ::Function in joint search / ¢lfiminll ¢iaill e daiAhgll
Graduation Date:: 2007 / gpaill ay)li

auh dwaia General Specialty / plell janaill

ARICA23 996
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Sgall sibll paaill :Field of specialization / (Gudall ganAill

(Guina deola :Institution / Guuwgoll

/Institutional Website:: https://www.damascusuniversity.edu.sy / dunngnll Agrialll gdgall
Institutional E-mail: info@damascusuniversity.edu.sy / duwwgall igrialdl aysll

alilygall g dtatilanll dwaigll dul4 :Faculty/Institute / agenll /7 adall

Country:: Syrian Arab Republic / dlgall

hindex: 5

Citations:: 105 / ¢ilwlialll aac

Total no. of Int. publications in Scopus: 9

List recent relevant three publications :: "1- Massoud S., / alall cila apalll @il ¢iljgininll anilé
Ismaiel E., Massoud R., AL-Mawaldi M. (2023) Severity assessment of spastic cerebral palsy patients
using gait cycle and fuzzy logic. ICBME 2023-Damascus, The Second International Conference on

.Biomedical Engineering -Damascus, 15-17 May, Damascus, Syria

Massoud R. (2020). The use of the Gait Variability Index to Evaluate High-Heeled Gait. Journal of -2,

"Damascus University for Engineering Sciences, 37(2), pp.27-35

Research Grants & Int.Cooperation:: "BTS Bioengineering, Italy / _Jgall ggleillg ayill ainll
"EDIBON International S.A, Spain,

Cooperation with End Users:: "Nawras Medical Company, Syria / (juilgill (rinasiwnll go (jgleill
BTS Bioengineering, Italy,

"EDIBON International S.A, Spain,

(Empty) :¢ljliin ¢l ailall apunll Jioni

National Coordinator / Sihg (Guin :Job in the project / cgpinll A aathgll

ARICA23 996
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puiila snd Guil el dolll pull

Name in English: Auns Q. Al-Neami

Associate Professor / ¢ljluiin dliwl :: Degree / aqjall
Date of Birth:: (Empty) / atlinll as)li

Gl=ll dujgpna :Nationality / duniall

Mobile no :: +9647703993558 / (Jgnanll pdj

Email :: unsalneami2@gmail.com / _igsialul aypll
P.0.Box:: 10001 / Ayl (ggain

ORCID ID:: 0000-0001-9069-1586

Scopus ID:: 57204717938

:Degree, Faculty, University, Country / (adlgallg denlall .aulall, aqjall) lgtle cilrnai dinle daja pal
dngliqill denlall / clilaingyps dwaia / aljgiaa

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2004 / gpaill Ayl

aibyga dwaia :General Specialty / plell yanAill

auhll aljlnill aalleng Juai :Field of specialization / (Gidall janAill

dwaigll ala / (pypill deola :Institution / Guungall

/Institutional Website:: https://nahrainuniv.edu.iq / dungall igrialll gdgall
Institutional E-mail: admin_assistant@nahrainuniv.edu.iq / dunugoll gl 2y pll
UJLDJI dhll dwaim puid / Gwaigll ads :Faculty/Institute / agenll /7 alall

Country:: Iraq / dlgall

ARICA23 996
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hindex: 4
Citations:: 90 / ¢ilwliall aac
Total no. of Int. publications in Scopus: 46

List recent relevant three publications :: "A new simple, / &lall cila apalll aidill ailjgdiioll anilé

cost-effective navigation system (EASY navigator) for neurosurgical interventions
MK Faraj, SL Kailan, AQH Al-Neami,

World Neurosurgery 164, 143-147,

Performance Evaluation of a New Dry-Contact Electrode for EEG Measurement,
ADA Abdullah, AQ Al-Neami,

... IEEE International Biomedical Instrumentation and Technology Conference 2021,

Smart monitoring pad for prediction of pressure ulcers with an automatically activated integrated ,

electro-therapy system
ZS Saleh, AQ Al-Neami, HK Raad ,
"Designs 5 (3), 47,

Research Grants & Int.Cooperation:: University Technology PETRONAS / _Jgall (jgleillg ayill ainll

in Malaysia

Cooperation with End Users:: University Technology PETRONAS in / (juilgill (ipaaiwnll gn jgleill

Malaysia
(Empty) :¢ljliin ¢l ailall apunll Jioni

National Coordinator / Sihg (Guin :Job in the project / cgpinll A aathgll

ARICA23 996
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21 g ol:dujell delll pudll

Name in English: Lama Bou Farah

Professor / aliwl :: Degree / ajall

Date of Birth:: (Empty) / atlinll as)li

duilitlll &1jggnall :Nationality / duninll

Mobile no :: +96171716601 / Jgnanll pd)
Email :: Lboufarah@gmx.edu.lb / _igiialul a sl
P.0.Box: 206 / asll (§gain

ORCID ID:: 0009-0000-6737-8794

Scopus ID:: (Empty)

:Degree, Faculty, University, Country / (adlgallg denlall .aulall, aqjall) lgtle cilrnai dinle daja pal
Wiriwl / 5)lgalo denly/ qihll jghill pud/ aljgiaa

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2014 / gpaill )yl

auh dwaia General Specialty / plell janaill

Sgall sihll paaill :Field of specialization / (Gudall ganAill

Institution: Ecole polytech Marseille, France / duungall

Institutional Website:: https://www.lgu.edu.lb / Guuugoll igrialll gdgall
Institutional E-mail: info@gmx.edu.lb / Guwgall igsiall aysll

dnlell Aanll a4 :Faculty/Institute / agenll / aulall

Country:: Lebanon / d@lgall
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hindex: (Empty)

Citations:: (Empty) / calwbidadl aac

Total no. of Int. publications in Scopus: (Empty)

List recent relevant three publications :: "Publications / alall cila apalll aillill ciljguinll anila

Dempsey, B., Turner, A. ., Le, S., Sun, Q. )., Bou Farah, L., Allen, A. M., Goodchild, A. K., .,
McMullan, S. (2015). Recording, labeling, and transfection of single neurons in deep brain structures.

.Physiol Rep 3(1), doi:10.14814/phy2.12246

Korim WS, Bou Farah L, McMullan S, Verberne AJ (2014) Orexinergic activation of medullary .,
premotor neurons modulates the adrenal sympathoexcitation to hypothalamic glucoprivation.

.Diabetes 63:1895-1906

Bou Farah L, Bowman BR, Bokiniec P, Karim S, Le S, Goodchild AK, McMullan S. (2016). .,
Somatostatin in the rat rostral ventrolateral medulla: origins and mechanism of action. ] Comp

.Neurol. Feb 1;524(2):323-42. doi: 10.1002/cne.23846

Publications (in preparation),

Bou Farah L, Dempsey B, Turner A, Goodchild AK and McMullan S. The hypoxia sensitivity of .,
sympathetic premotor neurons in the rostral ventrolateral medulla is due to glial ATP release, not the

.activation of heme oxygenase 2

Bou Farah L and McMullan S. RVLM sympathetic premotor neurons are not synaptically linked .,

.to each other

Bou Farah L and Turner A. Retinal layer measurements in a mouse model of glaucoma using .,

.SD optical coherence tomography

ARICA23 996
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Wisinski-Bokiniec P, Bou Farah L, Packer NH, McMullan S, Goodchild AK. Cardiovascular .,

.responses following enzymatic removal of PSA-NCAM from the nucleus of the solitary tract

Research Grants & Int.Cooperation:: "Awards / _Jgall (Jgleillg arinll ainll

Admission to attend the Australian Course of Advanced Neuroscience 2012. 12 students .,
from Australia and New Zealand where accepted. Leading Australian and overseas experts work with
small groups of students to provide rigorous training in the theory and practice of neuroscience,
neurophysiology and fluorescence imaging. The cost of the course is 5000 AUD awarded from the

.Australian School of Advanced Medicine

Awarded the Skipper Postgraduate and Early Career Research Travel Award (5000 AUD) in .,

.order to attend the Experimental Biology Conference 2014 in San Diego — United States of America

Awarded the best oral presentation of Data Club 2013 at the Australian School of Advanced ',

.Medicine, Macquarie University

Awarded the best poster presentation of Macquarie University Biofocus Research .,

.Conference 2013, Macquarie University

Cooperation with End Users:: BTS Bioengineering, Italy / (juilpill (rnoasimnll go (jgleill
(Empty) :eljliin ¢nll adlall dpaull Jioai

National Coordinator / (Silhg (Guwin :Job in the project / ggpunll A aahgll

aell jnlw :duyell dolll puwlll

Name in English: Samer Al Abed

Associate Professor / ¢ljluin dliwl :: Degree / aqjall

Date of Birth:: (Empty) / adlinll a)li

arnmlgll alayUl aalanll :Nationality / Guuiall

ARICA23 996
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Mobile no :: +962796961771 / Jgoanll pd)

Email :: samer.alabed@gmx.edu.jo / _,igrialul apll
P.0.Box: 35247 / 2l (ggain

ORCID ID:: 0000-0002-8273-5419

Scopus ID:: 37049870800

:Degree, Faculty, University, Country / (algallg denlall .aulall . aqjall) lgtle cilrnai dinle daja pal
Lilall / ailidiogla deals - duhll aljlill dallen - adlygall dwaigll pud /aljgiaa

Research Professor / ¢ialy Aliwl :Function in joint search / ¢lfimall ¢iaill A aathgll
Graduation Date:: 2012 / gpAill aujli

anhg daiilygs dwaia ::General Specialty / plell janiill

auhll aljlnill aalleng Juai :Field of specialization / (Giéall janAill

Institution: German Jordanian University / Gunngall

Institutional Website:: https://www.gju.edu.jo / Gunugnll Agrialll gdgnll
Institutional E-mail: info@gmx.edu.jo / Guwwgall igsiall aypll

auhll dwaigll pua / arduhill auhll pglell dls :Faculty/Institute / agenll /7 alall
Country:: Jordan / algall

hindex: 14

Citations:: 475 / ¢ulwlialll aac

Total no. of Int. publications in Scopus: 42

List recent relevant three publications :: "A. Alsaraira, 0. A. / alall cila apalll @il aljgininll aailé

Saraereh, A. Aliand S. Alabed, ""Design of LoRa Antenna for Wearable Medical Applications,"" in IEEE

ARICA23 996
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Access, vol. 11, pp. 23886-23895, 2023, doi: 10.1109/ACCESS.2023.3254916. IF: 3.48, CiteScore:
6.7 -Q1

A. Alsaraira, S. Alabed, E. Hamad and O. Saraereh, ""An optimal framework for alzheimer’s disease
diagnosis,"" Intelligent Automation & Soft Computing, vol. 37, no.1, pp. 165-177, 2023. IF: 3.4,
"CiteScore: 2.4 — Q2

Research Grants & Int.Cooperation:: "] | received the following / _Jgall (jgleillg ayinll ainll

grants and scholarships during the last 14 years

I Full doctoral research scholarship, from 2008 to 2019, DAAD (German Academic Exchange |,

Service), Darmstadt, Germany

I Scholarship from the Darmstadt university of technology to continue my PhD studies in the ,
electrical engineering and information technology program under a grant from German Research

.Foundation (DFG) during the period from 2009 to 2010

I Fund from European Research Council (ERC) to continue my Ph.D. studies in the electrical ,

.engineering and information technology program during the period from 2010 to 2011

I Fund from the State of Hesse to continue my Ph.D. studies in electrical engineering and ,
information technology program during the period from 2011 to 2012 under research support
.program

I Post-doctoral scholarship in Darmstadt University of Technology, Germany, during the period ,

from 2012 to 2013 under grant from European Research Council (ERC)

I Post-doctoral scholarship in the Darmstadt University of Technology, Germany, during the ,
period from 2012 to 2013 under grant called Cognitive Radio Oriented Wireless Networks (CROWN)

from European Union (EU)

ARICA23 996
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I Post-doctoral scholarship in the Darmstadt University of Technology, Germany, during the ,

.period from 2013 to 2015

I University of Jordan Graduate Assistantship from 2003 to 2005, Amman, Jordan,
I Doctoral Scholarship form several universities in Jordan (not used) ,

I My PhD and research studies were supported by several grands such as,

0  The Priority Program which was established officially on 1 January 2011 and is funded with an ,
amount of 4.5 million euro for 3 years by the State of Hesse. The grant was secured within the frame
of the third round of the research support program LOEWE- “Landes-Offensive zur Entwicklung

Wissenschaftlich-okonomischer Exzellenz

0  The European Research Council (ERC) under Advanced Investigator Grant program,
.0 German Research Foundation (DFG) under Grant GE 1881/4-1,

0 Full scholarship from German Academic Exchange Service (DAAD) ,

o  European Union (EU) Project under Grant called Cognitive Radio Oriented Wireless Networks |,

(CROWN)

Cooperation with End Users:: King Hussein Medical Centre (KHMC), / (juilgill (ipaaimnll gn jgleill

Jordan

(Empty) :¢ljliin ¢l ailall apunll Jioni
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