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The 7" Edition of the International Conference on Optimization and Applications (ICOA'2021) provides a high-level
international forum and an excellent venue for scientists, researchers, academic faculties, students, industry leaders,
and others in the fields of optimization to present, discuss and publish their recent research results and approaches.
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K Welcome Message from the Conference Chairs >4

Welcome to the 7th IEEE International Conference on Optimization and Applications (ICOA2021),
which is held at OSTFALIA University of Applied Sciences, Wolfenbiittel, Germany on May 19 —
20, 2021,. The conference is organized by OSTFALIA University of Applied Sciences, Wolfenbiit-
tel, Germany and Sultan Moulay Slimane University, Beni Mellal, Morocco. The ICOA2021 is
Technically Supported by the International IEEE Advancing Technology of Humanity. ICOA2021
is a forum for depicting excellent results and new challenges on the optimization and its theoreti-
cal and applicative aspects. It brings together industrial and academic experts who are proficient
in various engineering, design and research fields. This conference will provide an exceptional op-
portunity for the academic and industrial communities to address new challenges, share solutions
and discuss future research guidance in this thematic. ICOA2021 received submissions from many
countries. Many people have collaborated and worked hard to produce a successful ICOA2021
conference. Thus, we would like to thank all the authors for their interest to this conference,
the scientific committee members, who carried out the most difficult work by carefully evaluating
the submitted papers. Thanks to Publicity, Organizing and all Committees members for their
assistance in making this conference a success. Our special thanks to our distinguished Keynote
Speakers who have agreed to address the conference attendees. We are also grateful to all our
partners and sponsors for their help and support of our conference. Welcome to Wolfenbiittel,
Germany and we hope that you will enjoy the conference program.

Conference Chairs

Prof. Dr. Hanaa HACHIMI: hanaa.hachimi@Qusms.ma
Prof. Dr. Ing. Nils JENSEN : n.jensen@ostfalia.de
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HONORARY COMMITTEE
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Prof. Dr. HMINA Nabil
President of Sultan Moulay Slimane University, Morocco

Prof. Dr. BIKKER Gert
Vice President of Research of the Ostfalia University of Applied Sciences, Germany

GENERAL CHAIR

Prof. Dr. HACHIMI Hanaa
Sultan Moulay Slimane University, Beni Mellal, Morocco

LOCAL CHAIR

Prof. Dr. Ing. JENSEN Nils
Ostfalia University of Applied Sciences, Germany
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ORGANIZATION COMMITTEE

e Prof. Dr. ABDELLAOUI Ab-
derrahim (ENSA, Kenitra, Mo-
rocco)

e Prof. Dr. ADDAIM Adnane
(ENSA, Kenitra, Morocco)

e Prof. Dr. AMINE Abdellah
(USMS, Beni Mellal, Morocco

e Prof. Dr. BEN MAISSA Yann
(FSR, Rabat, Morocco)

e Prof. Dr. BENBRAHIM Hous-
sam (ENSA, Kenitra, Morocco)

e Prof. Dr. BOUTALLINE
Mohammed (USMS, Beni Mellal,
Morocco)
e Prof.

Dr. CHAOUI Habiba

(ENSA, Kenitra, Morocco)

e Prof. Dr. EL HISSI Youmna
(USMS, Beni Mellal, Morocco)

e Prof. Dr. El MOKHI Chakib
(EDAG, Wolfsburg, Germany)

o Prof. Dr. ELKHADDARI Amal
(FS, Kenitra, Morocco)

e Prof. Dr. HACHIMI Hanaa
(ENSA, Kenitra, Morocco)

e Prof. Dr. HMINA Nabil
(USMS, Beni Mellal, Morocco)

e Prof. Dr. KAICER Mohammed
(FS, Kenitra, Morocco)

e Prof. Dr. MASLOUHI Mostafa
(ENSA, Kenitra, Morocco)

LOCAL COMMITTEE

e Prof. Dr. SAIDI RAJAA (IN-
SEA, Rabat, Morocco)

e Prof. Dr. SEMLALI Naoual
(EMI, Rabat, Morocco)

e Prof. Dr. ZAIDOUNI Dounia
(INPT, Rabat, Morocco)

e Dr. GOUSKIR Mohammed
(USMS, Beni Mellal, Morocco)

e Mr. ABOU-HILAL Abdelmoula
(ENCG, Beni Mellal, Morocco)

e Mr. BOUKHNIEF Nabil
(USMS, Beni Mellal, Morocco)

e Mr. ERROCHDI Mohamed
Amine (USMS, Beni Mellal, Mo-
rocco)

Sultan Moulay Slimane University — MOROCCO

e Prof. Dr.-Ing. JENSEN Nils (Ostfalia))

e Prof. Dr. BIKKER Gert (Ostfalia)
e Prof. Dr. GERNDT Reinhard (Ostfalia)

e Prof. Dr. SCHIERING Ina (Ostfalia)

19 — 20 May, 2021, Wolfenbiittel, Germany



e Prof. Dr. ABBASSI Adil (
FST, Beni Mellal, Morocco )

e Prof. Dr. ABOU EL MAJD
Badr (F'S, Rabat, Morocco)

e Prof. Dr. ABOULAICH Rajaa
(EMI, Rabat, Morocco)

e Prof. Dr. ADDAIM Adnane
(EMI)
e Prof. Dr. AIRAJ Mohammed

(FST, Marrakech, Morocco)
e Prof. Dr. AIT DAOUD Rachid
( FP, Beni Mellal, Morocco )

e Prof. Dr. AIT MADI Ab-
dessalam (UIT, Kenitra, Mo-
rocco)

e Prof. Dr. AIT YACINE Fatiha
( USMS, Beni Mellal, Morocco )
e Prof. Dr. ALAMI MARKTANI
Malika (ENSA, Fes, Morocco)

e Prof. Dr. ALLALOUL Chakir
( FST, Beni Mellal, Morocco )

e Prof. Dr. AMIN Sallem (ENIS,
Tunisia)

e Prof. Dr. AMINE Abdellah (
EST, Fquih Ben Salah, Morocco
)

e Prof. Dr. ANTARI Jilali ( FP,
Tarouant, Morocco )

e Prof. Dr. ASSIF Safaa (ENSA,
El Jadida, Morocco)

e Prof. Dr. AZEROUAL Ab-
delhamid (FPK, Khouribga, Mo-
roCco)

e Prof. Dr. AZZOUZI Salma (
UIT, Kenitra, Morocco )

e Prof. Dr. BADI Imad ( ENSA,
Al Hoceima, Morocco )

e Prof. Dr. BAHSINE Saida (FP
,Safi, Morocco)

e Prof. Dr. BAJIT Abderrahim (
ENSA, Kenitra, Morocco )

e Prof. Dr. BAJJOU Omar (
FST, Beni Mellal, Morocco )

e Prof. Dr. BAKHADACH Idris
( USMS, Beni Mellal, Morocco )
e Prof. Dr. BEKKAY Hajji
(ENSA | Oujda, Morocco)

e Prof. Dr. BELHOUIDEG
Soufiane ( FP, Beni Mellal, Mo-
rocco )

SCIENTIFIC COMMITTEE

e Prof. Dr. BEN MAISSA Yann
(INPT, Rabat, Morocco (IEEE
Senior Member))

e Prof. Dr. BENAMAR Nabil
(UMI, Meknes, Morocco)

e Prof. Dr. BENDIAB Mo-
hammed (Areva, Erlangen, Ger-
many)

e Prof. Dr. BENGHABRIT As-
maa (ENSMR, Rabat, Morocco)
e Prof. Dr. BENHLIMA Said
(FS, Meknes, Morocco)

e Prof. Dr. BENJOUAD Abdel-
ghani (UMI, Meknes, Morocco)

e Prof. Dr. BENKIRANE Said
(UCAM, Marrakech, Morocco)

e Prof. Dr. BENMAMOUN
Zoubida ( ENSA, Kenitra, Mo-
rocco )

e Prof. Dr. BENTERKI Djamel
(Setif University, Algeria)

e Prof. Dr. BIERLAIRE Michel
(Polytechnic School of Lausanne,
Switzerland)

e Prof. Dr. BOUAINE Amine
(FS Ben M’sick, UH2C, Morocco)
e Prof. Dr. BOUATTANE Omar
(ENSET, UH2C, Morocco)

e Prof. Dr. BOUDI El Mostapha
(EMI, Rabat, Morocco)

e Prof. Dr. BOUIKHALENE Be-
laid (FP, Beni Mellal, Morocco)
e Prof. Dr. BOUKLATA
Bouchra ( ENSA, Kenitra, Mo-
rocco )

e Prof. Dr. BOUKOURAY Ja-

mal (ESCA, Casablanca, Mo-
rocco)
e Prof. Dr. BOULOIZ Hafida

(ENSA, Agadir, Morocco)

e Prof. Dr. BOUMEZZOUGH
Ahmed ( FP, Beni Mellal, Mo-
roceo )

e Prof. Dr. BOUSSELAM
Kaouthar (INPT, Rabat, Mo-
rocco)

e Prof. Dr. BOUTALLINE Mo-
hammed ( ENSA, Beni Mellal,
Morocco )

e Prof. Dr. BOUVRY Pascal

(University of Luxembourg, Lux-
embourg)

e Prof. Dr. CHADLI Lalla Saa-
dia ( FST, Beni Mellal, Morocco

e Prof. Dr. CHAOUB Abdelaali
(INPT, Rabat, Morocco)

e Prof. Dr. CHAOUI Habiba
(ENSA, Kenitra, Morocco)

e Prof. Dr. CHAOUKI
ABOUNAIMA  Mohammed (
USMBA, Fez, Morocco )

e Prof. Dr. CHARAF My El
Hassan (UIT, Kenitra, Morocco)
e Prof. Dr. CHERRADI
Bouchaib (ENSET, Mohamme-
dia, Morocco)

e Prof. Dr. CHIHAB Younes
(UCAM, Marrakech, Morocco)

e Prof. Dr. CHIKH Khalid (EST,
Beni Mellal, Morocco)

e Prof. Dr. DAOUI Cherki (
FST, ERRACHIDIA, Morocco )

e Prof. Dr. DARGHAM Abdel-
majid (ENSA, Khouribga, Mo-
rocco)

e Prof. Dr. DARIF Anouar ( FP,
Beni Mellal, Morocco )

e Prof. Dr. DAROUICHI Aziz
(FST, Marrakech, Morocco)

e Prof. Dr. DIPTI Kapoor
Sarmah (Deemed University, In-
dia)

e Prof. Dr. DOUIRI Moulay
Rachid (EMI, Rabat, Morocco)

e Prof. Dr. ECHAJIA Malika
(FST, Beni Mellal, Morocco)

e Prof. Dr. EDUARDO Souza de
Cursi (INSA, Rouen, France)

e Prof. Dr. EL ABBADI Laila
(ENSA, Kenitra, Morocco)

e Prof. Dr. EL ABDAL-
LAOUI  Abderrahim (ENSA,
Kenitra,Morocco)

e Prof. Dr. EL ALEM Wafae
(UM5, Rabat, Morocco)

e Prof. Dr. EL AMRANI
Aumeur ( FST, ERRACHIDIA,
Morocco )

e Prof. Dr. EL AYACHI Rachid

19 — 20 May, 2021, Wolfenbiittel, Germany



( FST, Beni Mellal, Morocco )
e Prof. Dr. EL BANNAY Omar
(ENSA, Khouribga, Morocco)

e Prof. Dr. EL BOUAYADI
Rachid ( ENSA, Kenitra, Mo-
rocco )

e Prof. Dr. EL BOUZEKRI

Youneés El Idrissi ()

e Prof. Dr. EL GHAZALI Talbi
(University of Lille, France)

e Prof. Dr. EL GOURI Rachid
(ENSA, Kenitra, Morocco)

e Prof. Dr. EL GUARMAH El
Mahdi (ERA, Marrakech, Mo-
rocco)

e Prof. Dr. EL HAMI Ab-
delkhalek (INSA, Rouen, France)
e Prof. Dr. EL HAMI Norelis-
lame (ENSA, Kenitra, Morocco)

e Prof. Dr. EL IDRISSI Mo-
hammed (FP, Beni Mellal, Mo-
rocco)

e Prof. Dr. EL KAMILI Mo-
hamed ( EST, Casablanca, Mo-
rocco )

e Prof. Dr. EL KARKOURI
Khalid (Aix-Marseille, Marseille,
France)

e Prof. Dr. EL KETTANI Mo-
hamed El Youssfi (FS, Kenitra,
Morocco)

e Prof. Dr. EL KHECHAFI

Mariam (UIT, Kenitra, Morocco)
e Prof. Dr. EL MAKHFI Noured-
dine ( FST, Al Hoceima, Morocco
)

e Prof. Dr. EL MARKHI Has-
sane (USMBA, Fez, Morocco)

e Prof. Dr. EL MOKHI Chakib (
ENSA, Kenitra, Morocco )

e Prof. Dr. EL MOUMEN
Samira (FS Ain Chok,
Casablanca, Morocco)

e Prof. Dr. EL OUADGHIRI
Mly Driss (FS, Meknes, Morocco)
e Prof. Dr. EL OUAFY Tarik
(FPK, Khouribga, Morocco)

e Prof. Dr. EL YAAKOUBI
Nouzha (FS, Rabat, Morocco)

e Prof. Dr. EL-HAMI Khalil
(FPK, Khouribga, Morocco)

e Prof. Dr. ELHISSI Youmna (

ENCG, Beni Mellal, Morocco )

e Prof. Dr. Elhoussine Azroul (
USMBA, Fez, Morocco )

e Prof. Dr. ELLAIA Rachid
(EMI, Rabat, Morocco)

e Prof. Dr. Elmostafa Atify ( FP,
Beni Mellal, Morocco )

e Prof. Dr. ELOMARI M’Hamed
( EST, Fez, Morocco )

e Prof. Dr. ETTOLBA Mo-
hammed (INPT, Rabat, Mo-
rocco)

e Prof. Dr. FAIEQ Soufiane (

FS, Rabat, Morocco )

e Prof. Dr. FAKHFAKH Mourad
(University of Sfax, Tunisia)

e Prof. Dr. FALIH Noureddine (
FP, Beni Mellal, Morocco )

e Prof. Dr. FAOUZI Hassan (
USMS, Beni Mellal, Morocco )

e Prof. Dr. GALLAB Maryam
(EMI, Rabat, Morocco)

e Prof. Dr. GOUSKIR Mohamed
( USMS, Beni Mellal, Morocco )

e Prof. Dr. HACHIMI Hanaa
(USMS, Morocco (IEEE Senior
Member))

e Prof. Dr. HACHKAR Zakaria
(UCAM, Marrakech, Morocco)

e Prof. Dr. HADMI Azhar (UM,
Montpellier France)

e Prof. Dr. HAFIZUL Fahri
Hanafi ( Universiti Pendidikan
Sultan Idris, Malaysia )

e Prof. Dr. Hemlal Bhattarai (
Jigme Namgyel Engineering Col-
lege, Royal University of Bhutan
)

e Prof. Dr. HILAL Khalid ( FST,
Beni Mellal, Morocco )

e Prof. Dr. HILALI Nabil
(ESCA, Casablanca, Morocco)

e Prof. Dr. HMINA Nabil
(USMS, Morocco)

e Prof. Dr. HOUMANI Hanane
(ENSEM, Casablanca, Morocco)

e Prof. Dr. IDRISSI Fahd Kham-
lichi (DEVOTEAM, Rabat, Mo-
rocco)

e Prof. Dr. IDRISSI Najlae
(FST, USMS, Morocco)

e Prof. Dr. IDRISSI Said (FP,

Safi, Morocco)

e Prof. Dr. IGOUZAL Mo-
hammed (UIT, Kenitra, Morocco)
e Prof. Dr. JARIR Zahi (FSSM,
Marrakech, Morocco)

e Prof. Dr. JENSEN Nils (Ost-
falia, Wolfenbiittel, Germany)

e Prof. Dr. JERRY Chakib (
UIT, Kenitra, Morocco )

e Prof. Dr. JERRY Mounir (
FSJES, Kenitra, Morocco )

e Prof. Dr. JRAIFI Abdelilah
(ENSA, Safi, Morocco)

e Prof. Dr. KAICER Mohammed
(FS, Kenitra, Morocco)

e Prof. Dr. KAJJOUNI Ahmed (
EST, Beni Mellal, Morocco )

e Prof. Dr. KATARINA Jelemen-
ska (Slovak University of Technol-
ogy, Bratislava)

e Prof. Dr. KHALID Najib
(ENIM, Rabat, Morocco)

e Prof. Dr. KHATRI Sunil
(Amity Iniversity India)

e Prof. Dr. KUMAR Sandeep
(Amity University, Jaipur, Ra-
jasthan, India)

e Prof. Dr. LACHHAB Ab-
deslam (EST, Meknes, Morocco)
e Prof. Dr. LAGRAT Ismail
(ENSA, Kenitra, Morocco)

e Prof. Dr. LAKHBAB Halima
(FS, Casablanca, Morocco)

e Prof. Dr. LAKHOUIT Abder-
rahim (Usherbrooke, Canada)

e Prof. Dr. LAMARTI SEFTAN
Mohammed (ENS, Tetouan, Mo-
rocco)

e Prof. Dr. LEBBAR Maria (EN-
SMR, Rabat Morocco)

e Prof. Dr. Lhoucine Oufni (
FST, Beni Mellal, Morocco )

e Prof. Dr. LOKRITI Abdesslam
(FPK, Khouribga, Morocco)

e Prof. Dr. LOTFI Bouchra (
ENSA, Berchid, Morocco)

e Prof. Dr. MABROUK Ab-
delfettah (ENSIAS, Rabat, Mo-
rocco)

e Prof. Dr. MABTOUL Samira
(ENSA, Kenitra, Morocco)

e Prof. Dr. MADINI-ZOUINE

19 — 20 May, 2021, Wolfenbiittel, Germany



Zhour (ENSA, Kenitra, Morocco)

o Prof. Dr. MAKHLOUFI
Abderrahman  (INSA, Rouen,
France)

e Prof. Dr. MALAOUI Ab-
dessamad ( FP, Beni Mellal, Mo-
rocco )

e Prof. Dr. MANSOURI Khal-

ifa (ENSET, Mohammedia, Mo-
rocco)

e Prof. Dr. MASLOUHI Mostafa
(ENSA, Kenitra, Morocco)

e Prof. Dr. MASULLI Francesco
( University of Genova, Italy )

e Prof. Dr. MBARKI Mohamed
(FST, Beni Mellal, Morocco)

e Prof. Dr. MEDARHRI Ibtis-
sam (ENSMR, Rabat, Morocco)
e Prof. Dr. MEHAR Chand
(Guru Kashi UniversityBathinda,
India)

e Prof. Dr. MEJRI Mohamed
(ULAVAL, Canada)

e Prof. Dr. MELLIANI Said (
FST, Beni Mellal, Morocco )

e Prof. Dr. MESBAHI Abde-
louahed (ENSEM, Casablanca,
Morocco)

e Prof. Dr. METRANE Ab-
delmoutalib (ENSA, USMS, Mo-
rocco)

e Prof. Dr. MGHAZLI Zoubida
(FS, Kenitra, Morocco)

e Prof. Dr. MJAHED Mostafa
( Royal School of Aeronautics,
Morocco )

e Prof. Dr. MOUAYN Zoubhair (
FST, Beni Mellal, Morocco )

e Prof. Dr. MOUBARIK Amine
( FP, Beni Mellal, Morocco )

e Prof. Dr. MOULOUDI Abde-
laziz (FS, Kenitra, Morocco)

e Prof. Dr. MOUSSA Hicham (
FST, Beni Mellal, Morocco )

e Prof. Dr. MOUSSAID Nour-
ddine (FST, Mohammedia, Mo-
rocco)

e Prof.
Mohammed
Canada)

e Prof. Dr. NACHAOUI Mourad
( FST, Beni Mellal, Morocco )

Dr. MRAOUA
(HEC, Montreal,
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e Prof. Dr. NASSIH Bouchra
(ENSA, Kenitra, Morocco)

e Prof. Dr. NAYYAR Anand
(Duy Tan University, Vietnam)

e Prof. Dr. NGADI Mohammed
( ENSA, Khouribga, Morocco )

e Prof. Dr. OBAID Abdelatif
(UQAM, Canada)

e Prof. Dr. OUAARAB Auziz
(CSCM-LRIT, FSR, UM5, Ra-
bat, Morocco)

e Prof. Dr. OUACHA Ali (EMI,
Rabat, Morocco)

e Prof. Dr. OUASMI Nabila (
FST, Beni Mellal, Morocco )

e Prof. Dr. OUBAHA Jawad
(ENSIAS, Rabat, Morocco)

e Prof. Dr. OUBENALI
Mustapha (FST, Beni Mellal, Mo-
rocco)

e Prof. Dr. OUHIMOU Siham
(FS Ain chock Casablanca, Mo-
rocco)

e Prof. Dr. OUMAIRA Ilham
(ENSA, Kenitra, Morocco)

e Prof. Dr. OZEN Ozer ( Kirk-
lareli University, Turkey )

e Prof. Dr. PEREIRA Pedro
(University NOVA of Lisbon, Por-
tugal)

e Prof. Dr.

(UBS, France)
e Prof. Dr. POONIA
Sandeep (Amity University Ra-
jasthan,India)

e Prof. Dr. QBADOU Mo-
hammed (ENSET, Mohammedia,
Morocco)

e Prof. Dr. RADGUI Amina
(INPT, Rabat, Morocco)

e Prof. Dr. RADGUI Maryem
(INSEA, Rabat, Morocco)

e Prof. Dr. RADZI Ambar ( Uni-
versiti Tun Hussein Onn Malaysia

POIRIER Franck

e Prof. Dr. RAHMANTI Khalid (
FP, Beni Mellal, Morocco )

e Prof. Dr. RAIHANI Abdel-
hadi (ENSET, Mohammedia, Mo-
rocco)

e Prof. Dr. RAISSI Nadia ( UMS5,
Rabat, Morocco )

e Prof. Dr. RAKIB El Mostapha
( FST, Beni Mellal, Morocco )

e Prof. Dr. RAMOUL H. ( Abbes
laghrour University, Algeria )

e Prof. Dr. RIBAUDO Marina
(University of Genoa, Italy)

e Prof. Dr. RIYAMI Bouchaib
(UBS, France)

e Prof. Dr. ROVETTA Stefano
(University of Genova, Italy)

e Prof. Dr. RZIZA Mohammed
(FSR, Rabat, Morocco)

e Prof. Dr. S.B. Singh (Punjabi
University, Patiala, India)

e Prof. Dr. SAADI Shaimaa
(ENSA, Kenitra, Morocco)

e Prof. Dr. SAADI Youssef (FST,
Settat, Morocco)

e Prof. Dr. SAFI Said ( FP, Beni
Mellal, Morocco )

e Prof. Dr. SAID Sami (Telecom-
Tunis, Tunisie)

e Prof. Dr. SAIDI Rajaa (IN-
SEA, Rabat, Morocco)

e Prof. Dr. SALHI Abderrahim (
FST, Beni Mellal, Morocco )

e Prof. Dr. SAOUD Sahar
(ENCG, Agadir, Morocco)

e Prof. Dr. SATORI Hassan (
USMBA, Fez, Morocco )

e Prof. Dr. SEMLALI
AOURAGH HASSANI Naoual
(EMI, Rabat, Morocco)

e Prof. Dr. SEN Soumya (Uni-
versity of Calcutta, India)

e Prof. Dr. SHAHRIAR Hos-
sain (Kennesaw State University,
USA)

e Prof. Dr. SHAMUL Jamel Elias
(Universiti  Teknologi MARA
Malaysia)

e Prof. Dr. SIADAT Ali (EN-
SAM, LCFC, France)

e Prof. Dr. SIARRY Patrick
(University of Paris 12, France)

e Prof. Dr. SINGH Narinder
(Baba Farid University, India)

e Prof. Dr. SO Suseendran (G
Vels University, India)

e Prof. Dr. SOULAYMANI
Abdelmajid (FSK, Kenitra, Mo-
rocco)
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e Prof. Dr. SULIADI Sufa-
hani (Universiti Tun Hussein Onn
Malaysia)

e Prof. Dr. SYED Akhter Hos-
sain (Daodil International Uni-
versity, India)

e Prof. Dr. SYED Zulkarnain
Syed (UniMAP, Malaysia)

e Prof. Dr. TARBOUCHI Mo-
hammed (Royal Military College
of canada, Canada)

e Prof. Dr. TAZI El Bachir (EST,
Khenifra, Morocco)

e Prof. Dr. TKIOUAT Mo-
hammed (EMI, Rabat, Morocco)
e Prof. Dr. TLELOCUAUTLE

Esteban (INAOE, Mexico)
e Prof. Dr. TOLLENAERE
Michel (Grenoble-INP, France)

e Prof. Dr. TORRES Jairo
Rafael ~ (Montoya  University,
Colombia)

e Prof. Dr. TOUMI Abdelghani
(UIC, Casablanca, Morocco)

e Prof. Dr. WAJIH Aschraf (Ali-
garh Muslim University, Aligarh,
Uttar Pradesh, India)

e Prof. Dr. XIE Min (College
of Science and Engineering, Hong
Kong (IEEE Fellow Member))

e Prof. Dr. YALAOUI Farouk
(UTT of Troyes, France)

LIST OF TOPICS

e Prof. Dr. YOUSSFI Mo-
hamed (ENSET, Mohammedia,
Morocco)

e Prof. Dr. ZEJLI Driss (ENSA,
Kenitra, Morocco)

e Prof. Dr. ZEMZAMI Maria (
USMS, Beni Mellal, Morocco )

e Prof. Dr. ZIANI Mohammed
(UM5, Rabat, Morocco)

e Prof. Dr. ZOUINE Younes
(ENSA, Kenitra, Morocco)

e Prof. Dr. ZRIOUEL Sanae (
FP, Beni Mellal, Morocco )

e Prof. Dr. ZYAD Abdelmajid (
FST, Beni Mellal, Morocco )

The ICOA2021 Conference Seeks Original and High Quality Papers

Tools and Methods

Fields and Areas

Artificial Intelligence
Learning Algorithms

Combinatorial Optimization
and Mathematical Programming

Numerical Methods

Linear and Non-linear Programming
Multiobjective Programming

Parallel and Distributed Computation
Bio-inspired Computations and Neural Networks

Fuzzy systems
Evolutionary Computing

Metaheuristic Optimization Algorithms

Hybrid Algorithms
Dynamic Optimization
Continuous Optimization

Electric, Electronic engineering
Embedded Systems
Telecommunication Engineering

Robotic

Control and Mechatronics

Physics

Civil Engineering

Smart Grids and energy systems
Smart city and traffic simulation

Aerospace, Naval and Marine Engineering
Transportation, Logistic Engineering

Big data

Software and Computer Engineering

Scheduling and Data mining
Bio mathematics
Automotive mechatronics

Aviation

All accepted and presented papers will be published in IEEE Xplore Digital Library and indexed in

Scopus.
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K Technical Program Overview >4

Wednesday 190 Thursday 20"
9h00 - 09h30 Opening Ceremony 09h30 - 10h00 Keynote 3
09h30 - 10h00 Keynote 1 10h00 - 10h30 Keynote 4
10h00 - 12h00 | WM1 WM2 WM3 WM4 ‘ 10h30 - 12h00 | TM1 TM2 TM3 TM4
14h00 - 14h30 Keynote 2 12h00 - 12h30 Keynote 5
14h30 - 16h30 | WA1 WA2 WA3 WA(4 | 13000 Closing Ceremony

WM/A: Wednesday Morning/Afternoon
TM/A: Thursday Morning/Afternoon

Session Topics
WMI1 | embeded system / Renewable energy/management
WM WM2 | Computer Sciences
WM3 | Operationel research / Machine learning
WM4 | Telecommunication
WA1 | Mathematics
WA WA2 | Physics/IT
WA3 | Smart cities/ Environment
TM1 | Big data / Computer Sciences
™ TM2 | Control / IoT
TM3 | Mathematics

12 19 — 20 May, 2021, Wolfenbiittel, Germany
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Keynote Speakers >4

=

Wednesday 19t

09h30 - 10h00

Wednesday 19t

14h00 - 14h30

Thursday 20t?
9h30 - 10h00

Thursday 20"
10h00 - 10h30

P LN
Thursday 20t?
12h00 - 12h30

KN 1: Prof. Dr. Ing. Andrei VICTOR SANDU
Gheorghe Asachi Technical University of IASI, Romania

In depth characterization of Materials

Session Chair: Prof. Dr. Hanaa HACHIMI

KN 2: Prof. Dr. Oscar CASTILLO

Tiuana Institute Technology, Mexico

Nature-Inspired Optimization of Type-2 Fuzzy Con-
trollers

Session Chair: Prof. Dr. Ing. JENSEN NILS

KN 3: Prof. Dr. Mohd Helmy Abd Wahab
UTHM University, Malaysia

Innovation in AI in the era of Industrial Revolu-
tion 4.0

Session Chair : Prof. Dr. Ina SCHIERING

KN 4: Prof. Dr. Zhour MADINI
Ibn Tofail University, Morocco

Radiofrequency components for IOT wireless com-
munication - System-level analysis : Modeling and
Optimization

Session Chair : Prof. Dr. Adnane ADDAIM

KN 5: Professor PhD. Amlan CHAKRABARTI
Director A.K. Choudhury School of I.T., University of Cal-
cutta, India

Abstracting Latent Space through Deep Learning

Session Chair : Prof. Dr. Aziz DEROUICHI

19 — 20 May, 2021, Wolfenbiittel, Germany



K RIP to your soul dear Professor >4

The keynote speaker
Prof. Dr. G. SUSEENDRAN
VISTAS, India

Dr.G.Suseendran received his M.Sc., Information Technology and M.Phil., degree from Annamalai
University, Tamil Nadu, India and Ph.D., degree in Information Technology-Mathematics from
Presidency College, University of Madras, Tamil Nadu, India. In additional qualification, he has
obtained DOEACC ‘O’ Level AICTE Ministry of Information Technology and Honor Diploma in
Computer Programming. He is currently working as Assistant Professor, Department of Information
Technology, School of Computing Sciences, Vels Institute of Science, Technology Advanced Studies
(VISTAS), Chennai, Tamil Nadu, India which is well known University. He has 10 years of teaching
experience in both UG and PG Level. His research interests include Wireless Senor Network, Ad-hoc
networks, IOT, Data Mining, Cloud Computing, Image Processing, Knowledge-based systems and
Web Information Exploration.

He has produced 4 M.Phil., Scholars and 3 Ph.D., Research Scholars awarded under my Guidance
and Supervision.

He has published more than 72 research papers including 3 SCI publication in various International
Journal such in Science Citation Index, IEEE Access, Springer Book Chapter, Scopus, and UGC
referred journals. He has presented 20 papers in various international Conferences. He authored 11
Book and received 6 awards.

Dr.G.Suseendran
www.suseendar.com
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K Sessions Content >4

WDM1: Embeded system / Renewable energy/ Management

|| Wednesday , May 19-2021 (10h00 to 11h30)

Session Chairs: Prof. Dr. L. DEMRAQUI / Prof. Dr. M. KAICER / Prof. Dr. S. BELHOUIDEG

Tonescu, Bruno Depraetere, Kurt
Stockman and Stijn Deramme-

10h00 Malak Dargham and Hanaa Artificial Intelligence: Between contribution to the
Hachimi emergence of social innovation and the destabiliza-
tion of social practices Case of the Group “Crédit
Agricole” in Morocco
10h15 Michiel Haemers, Clara-Mihaela Hardware and control co-design enabled by a state-

space formulation of cascaded, interconnected PID
controlled systems

Issam Salhi, Mohammed Chen-
nani and Najib Essounbouli

laere

10h30 Yu-Liang Lin and Ming-Jong The Joint Replenishment Problem under Cycle Time
Yao Constraints

10h45 Youssef Moumani, Abdeslam Ja- Modeling and Backstepping Control of DFIG used
bal Laafou and Abdessalam Ait in Wind Enegry Conversion System
Madi

11h00 Aicha Lamjahdi, Hafida Bouloiz Overall performance indicators for sustainability as-
and Maryam Gallab sessment and management in mining industry

11h15 Hajar Doubabi, Yassir Oublaid, A Reliable Power Management Strategy of a PV-

Based Electric Scooters Charging Station

WM2: Computer Sciences / Renewable energy

|| Wednesday , May 19-2021 (10h00 to 11h30)

Session Chairs : Prof. Dr. B. BOUKLATA / Prof. Dr. H. HACHIMI / Prof. Dr. I. EL BAZI

10h00 Eric Carlos Dallmeier Computer Vision based Web Scraping for Internet
Forums
10h15 Hassan Facoiti, Ahmed Boumezzough and Said | Comparative study between computer vision meth-
Safi ods for the estimation and detection of the roadway
10h30 Hamed Ould Sidi, Rachid Ellaia, Emmanuel | Multiobjective Design Optimization using Flower
Pagnacco and Ahmed Tchvagha Zeine Pollination Algorithm
10h45 Binoy Sasmal and Sayan Roy ECG Guided Automated Diagnostic Intervention of
Cardiac Arrhythmias with Extra-Cardiac Noise De-
tection using Neural Network
11h00 Muhammad Ghulam Ghouse, Sapiee Jamel, | i-AEGIS-128: An Improved Authentication Encryp-
Muhammad Aamir, Muhammad Zulqarnain | tion Based on AEGIS-128
and Mustafa Mat Deris
11h15 Chakib El Mokhi and Adnane Addaim Optimal Design of the Cable Layout in Offshore
Wind Farms using Firefly Algorithm and Minimum
Spanning Tree

15 19 — 20 May, 2021, Wolfenbiittel, Germany




WDM3: Operationel research / Machine learning

|| Wednesday, May 19-2021 (10h00 to 11h00)

Session Chairs : Prof. Dr. A. ADDAIM / Prof. Dr. Y.a EL HISSI / Prof. Dr. M. BOUTALLINE

10h00 Sana Ouasaid and Mohammed A dial-a-ride problem with driver preferences
Saddoune

10h15 Kamelia Jahnouni and Hanaa Optimization of project management in Morocco
Hachimi

10h30 Mohamed Chiny, Omar Ben- Towards a Machine Learning and Datamining ap-
charef and Younes Chihab proach to identify customer satisfaction factors on

Airbnb
10h45 Mohammed-Amine Zyad, Mo- Convolutional Neural Network Approach in Covid-19

hamed Gouskir, Belaid Bouikha-
lene and Abdelmajid

Screening in Asymptomatic Individuals

WDM4: Telecommunication

Session Chairs : Prof. Dr. A. BOUMEZZOUGH / Prof. Dr. A. KOULOU / Prof. Dr. D. AIT OMAR/

|| Wednesday, May 19-2021 (10h00 to 11h00)

10h00 Zakaria Sabir and Aouatif Amine | Connected Vehicles using NDN: Security Concerns
and Remaining Challenges

10h15 Mohammed Boutalline, Hassan | Use of Docker for Building containerized NS2 in case
Faouzi, Radoine Hamzaoui and | of MIMC communications
Belaid Bouikhalene

10h30 Hamza Ouamna, Zhour Madini | Optimization of a V2V communication in cognitive
and Younes Zouine radio context

10h45 Kharbouche Anass, Madini | Analysis of realistic DS-OCDMA /VLC for V2X

Zhour and Zouine Younes

communication using optisystem

WA 1:Mathematics || Wednesday, May 19-2021 (14h30 to 16h00)

Session Chairs : Prof. Dr. L.S. CHADLI / Prof. Dr. R. AIT DAOUD / Prof. Dr. I. BAKHADACH

14h30 El Hassene Osmani, Mounir | A New Approach for solving the Linear Complemen-
Haddou and Lina Abdallah tarity Problem Using Smoothing Functions.

14h45 Rashid Farkous, Nabil El Fezazi, | Finite Time Hoo Controller Design based on Finite
Said Idrissi and El Houssaine | Time Hoo Functional Filter for Linear Discrete-Time
Tissir. Systems

15h00 Elhoucine  Ouassam, Nabil | Heuristic Methods: Application to Complex Systems
Hmina, Belaid Bouikhalene and
Hanaa Hachimi

15h15 Amal Hmimou, M’Barek | Treatment of Correlated Errors in Structural Equa-
Taousse, Zouhair El Hadri, | tion Models
Soumaia  Hmimou, Hanaa
Hachimi and Mohammed El
Kettani Yousfi

15h30 Issam El Khadiri, @ Maria | Topology Optimization of Structures Obtained by
Zemzami, Nabil Hmina, Manuel | Additive Manufacturing: Case of 3D beam
Lagache and Soufiane Bel-
houideg

15h45 Mohamed El Ouaarabi, Chakir | On the Dirichlet Problem for some Nonlinear Degen-
Allalou and Adil Abbassi erated Elliptic Equations with Weight
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WA2: Physics/IT

|| Wednesday, may 19-2021 (14h30 to 15h30)

Session Chairs : Prof. Dr. M. EL KHECHAFI / Prof. Dr. S. AZZOUZI / Prof. Dr. G. BIKKER

14h30 Najat Magouh and Lahcen Azrar | Mathematical modeling of linear dynamic response
of piezoelectric single Pz52 plates based on Stroh-
like Formalism
14h45 Rabi Rabi, Lhoucine Oufni and | Measurements and CFD modeling of outdoor radon
Hamza Badry dispersion
15h00 Hamza El-Houari, Lalla Saadia | Existence of Solution To M-Kirchhoff System Type
Chadli and Hicham Moussa
15h15 Noureddine Falih, Brahim Jabir | Structural Analysis using Galois Lattice Concept for
and Rabhi Loubna Strategic Business Processes Alignment

WAS3: Smart cities/ Environment

[| Wednesday, May 19-2021 (14h30 to 15h30)

Session Chairs : Prof. Dr. R. GERNDT / Prof. Dr. H. CHAOUI / Prof. Dr. M. ZEMZAMI

14h30 Oumaima Choukai and Driss Ze- | Multicriteria analysis of different water desalination
jli technologies and positioning of the Seawater Green-
house technology
14h45 Mohammed Moumni and Mo- | Modeling of reverse osmosis process at a brackish
hamed Massour El Aoud water desalination station
15h00 Youssef  Zguir, Abdelghani | Calibration and optimization of soil and vegetation
Chehbouni and Jamal Ezzahar parameters for ICARE Soil Vegetation Atmosphere
Transfer model
15h15 Zahra Oughannou, Ibtissame | Proposal architecture based on Fog Computing al-
Kandrouch, Nour El Houda | lowing real-time analysis in Smart Cities
Chaoui and Habiba Chaoui.
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SESSION TM

TM1: Big data / Computer Sciences
Session Chairs : Prof. Dr. I. SCHIERING / Prof. Dr. N. MOUSSAID/ Prof. Dr. M. GOUSKIR

|| Thursday, May 20-2021 (10h30 to 12h00)

10h30 Dr.G. Suseendran, Dr.D. Akila, | Deep learning frequent pattern mining on static semi
Dr.D Balaganesh and Dr.Souvik | structured data streams for improving fast speed and
Pal complex data streams

10h45 Lalla  Amina Charaf, Ab- | A based Access Control Architecture on Fog Com-
dessalam Ait Madi, Adnane | puting for IoT Environments
Addaim, Imam  Alihamidi,
Anass Deroussi and Mohammed
Saber

11h00 Karim Abouelmehdi, Rachid Ait | ARisk assessment of SQL injection: An experimental
Daoud, Hayat Khaloufi and Ab- | study
derrahim Beni-Hssane

11h15 Maxime Goubeaud, Philipp | Using Variational Autoencoder to augment Sparse
Jouen, Nicolla Gmyrek, Farzin | Times series Datasets
Ghorban, Lucas Schelkes and
Anton Kummert

11h30 Otman Maarouf, Rachid Al Ay- | Amazigh Part Of Speech Tagging using Gated recur-
achi and Mohamed Biniz rent units (GRU)

11h45 Ali Amkor, Noureddine El Bar- | A comparison between PLSR, SVMR and NARX

bri and Kamal Maaider

network for the mint treatment day prediction based
on multisensor system

TM2: Control / IoT
Session Chairs : Prof. Dr. H. MOUDNI / Prof. Dr. A. AMINE / Prof. Dr. M. EDAHBI

|| Thursday, May 20-2021 (10h30 to 12h00)

10h30 Maxime Goubeaud, Philipp | White Noise Windows: Data Augmentation for Time
Joufsen, Nicolla Gmyrek, Farzin | Series
Ghorban and Anton Kummert
10h45 Lamiaa Dahite, Rym Nesrine | A Semi Adaptive Large Neighborhood Search for the
Guibadj, Cyril Fonlupt, Ab- | Maintenance Scheduling and Routing Problem
deslam Kadrani and Rachid Ben-
mansour
11h00 Abderrahim Zannou, Abdelhak | An Optimal Base Stations Positioning for the Inter-
Boulaalam and El Habib Nfaoui | net of Things Devices
11h15 Pijush Kanti Dutta Pramanik, | Predicting Device Availability in Mobile Crowd Com-
Nilanjan Sinhababu, Dr. Anand | puting using ConvLSTM
Nayyar and Prasenjit Choud-
hury
11h30 Sayan Roy and Binoy Sasma Integration Hierarchical Clustering method and Den-
drogram method with Expectation Maximization for
identification of the best player cluster
18 19 — 20 May, 2021, Wolfenbiittel, Germany




TM3: Mathematics || Thursday, May 20-2021 (10h30 to 11h00)
Session Chairs : Prof. Dr. B. BOUIKHALENE / Prof. Dr. N. JENSEN / Prof. Dr. H. SABIKI
10h30 Bouchra Ben Amma, Said Mel- | New Results on the Solution for a Class of Integral
liani and Lalla Saadia Chadli Boundary Value Condition of Delay Partial Differen-
tial Equations with Fuzzy Data
10h45 Elhoussain Arhrrabi, Mhamed | Fuzzy fractional boundary value problem
Elomari, Said Melliani and Lalla
Saadia Chadli
11h00 Zaineb El Kharrazi, Sahar Saoud | Simulation of COVID-19 epidemic spread using
and Zouhir Mahani Stochastic Differential Equations with Jump diffu-
sion for SIR Model
19 19 — 20 May, 2021, Wolfenbiittel, Germany
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The event will be held
in Wolfenbiittel city, a
wonderful place to be
in.
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Welcome!
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