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ICOA'2019

Welcome Message from the Conference
Chairs

Welcome to the 5th IEEE International Conference on Optimization and Applications (ICOA2019),
which is held at ENSA - UIT, Kenitra, Morocco on April 25 - 26, 2019. The conference is organized
by ENSA of Kenitra, Ibn Tofail University, Morocco. The ICOA2019 is Technically Supported
by the International IEEE Advancing Technology of Humanity and the IEEE Moroccan Section.
ICOA2019 is a forum for depicting excellent results and new challenges on the optimization and
its theoretical and applicative aspects. It brings together industrial and academic experts who
are pro�cient in various engineering, design and research �elds. This conference will provide an
exceptional opportunity for the academic and industrial communities to address new challenges,
share solutions and discuss future research guidance in this thematic. ICOA2019 received sub-
missions from many countries. Many people have collaborated and worked hard to produce a
successful ICOA2019 conference. Thus, we would like to thank all the authors for their interest
to this conference, the scienti�c committee members, who carried out the most di�cult 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 dis-
tinguished 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 Kenitra, Morocco and we hope that you will enjoy the conference program.

Conference Chairs

Prof. Dr. Hanaa Hachimi: hanaa.hachimi@uit.ac.ma
Prof. Dr. Mohammed Kaicer: mohammed.kaicer@uit.ac.ma
Prof. Dr. Adnane Addaim: adnane.addaim@uit.ac.ma
Prof. Dr. Bachir Benhala: b.benhala@fs-umi.ac.ma
Prof. Dr. Khalifa Mansouri: khalifa.mansouri@enset-media.ac.ma
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ICOA'2019

Sponsors and Partners

Many Thanks!
The involvement and
sponsorship of our
sponsors plays a ma-
jor role in the success
of our event.
The ICOA'2019 sin-
cerely thanks all
the structures who
have contributed to
the success of this
conference.
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Press

Committees

HONORARY COMMITTEE

Prof. Dr. ELMIDAOUI Azzeddine
President of Ibn Tofail University

Prof. Dr. HMINA Nabil
President of Soultane Moulay Slimane University

Prof. Dr. ERGUIG Hassan
Acting director of ENSA Kenitra

Prof. Dr. SOULAYMANI Abdelmajid
Director of doctoral center at UIT

GENERAL CHAIR

Prof. Dr. HACHIMI Hanaa (ENSA, Kenitra, Morocco)
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GENERAL CO-CHAIRS

Prof. Dr. BENHALA Bachir (FS, Meknes, Morocco)
Prof. Dr. MANSOURI Khalifa (ENSET, Mohammadia, Morocco)

LOCAL CHAIRS

Prof. Dr. ADDAIM Adnane (ENSA, Kenitra, Morocco)
Prof. Dr. KAICER Mohammed (FS, Kenitra, Morocco)

ORGANIZATION COMMITTEE

• Prof. Dr. BEN MAISSA
Yann (FSR, Rabat, Morocco)
• Prof. Dr. BENHALA Bachir
(FS, Meknes, Morocco)
• Prof. Dr. CHAOUI Habiba
(ENSA, Kenitra, Morocco)
• Prof. Dr. EL MES-
BAHI Jelloul (FS, Ain chok,
Casablanca, Morocco)
• Prof. Dr. MASLOUHI
Mostafa (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. QBADOU Mo-
hammed (ENSET, Mohamma-
dia, Morocco)

• Prof. Dr. RAIHANI Abdel-
hadi (ENSET, Mohammadia,
Morocco)
• Prof. Dr. SEMLALI Naoual
(EMI, Rabat, Morocco)
• Dr. ABBDELLAOUI Abder-
rahim (ENSA, Kenitra, Mo-
rocco)
• Dr. ESSAIDI Chaimae
(ENSA, Kenitra, Morocco)
• Dr. BOUTALLINE Mo-
hammed (USMS, Beni Mellal,
Morocco
• BENBRAHIM Houssam
(ENSA, Kenitra, Morocco)

• DAOUDI Mohamed (UIT,
Kenitra, Morocco)
• DARHMAOUI Najat
(ENSA, Kenitra, Morocco)
• ECH-CHADI Mounir
(ENSA, Kenitra, Morocco)
• El MOKHI Chakib (EDAG,
Germany)
• ELKHADDARI Amal (FS,
Kenitra, Morocco)
• KOULOU Aicha (ENSA,
Kenitra, Morocco)
• NADIF Bouchra (ENSA,
Kenitra, Morocco)

LOCAL COMMITTEE
ENSA Kenitra � Ibn Tofail University � MOROCCO

• Prof. Dr. ABBADI Laila
• Prof. Dr. ADDAIM Adnane
• Prof. Dr. AIT MADI Ab-
dessalam
• Prof. Dr. BELGHITI Mly
Taib
• Prof. Dr. BENBRAHIM
Mohammed
• Prof. Dr. BOUKLATA

Bouchra
• Prof. Dr. CHAOUI Habiba
• Prof. Dr. EL FADIL Hassan
• Prof. Dr. EL GOURI Rachid
• Prof. Dr. EL HAMI Norelis-
lam
• Prof. Dr. ERGUIG Hassan
• Prof. Dr. MABTOUL
Samira

• Prof. Dr. MADINI ZOUINE
Zhour
• Prof. Dr. MASLOUHI
Moustapha
• Prof. Dr. MOUMEN Aniss
• Prof. Dr. OUMAIRA Ilham
• Prof. Dr. ZEJLI Driss
• Prof. Dr. ZOUINE Younes

5 April 25-26, 2019 Kenitra, Morocco



ICOA'2019

SCIENTIFIC COMMITTEE

• Prof. Dr. ABDELLAOUI
Abderrahim (ENSA, Kenitra,
Morocco)
• Prof. Dr. ABDOUN Ot-
man(PF, Larache, Morocco)
• Prof. Dr. ABOU EL MAJD
Badr (UM5, Rabat, Morocco)
• Prof. Dr. ABOULAICH Ra-
jaa (EMI, Rabat, Morocco)
• Prof. Dr. ABOUNAIMA
Mohammed Chaouki
(USMBA, Fez, Morocco)
• Prof. Dr. ADDAIM Adnane
(ENSA, Kenitra, Morocco)
• Prof. Dr. AGHOUTANE
Badraddine (UMI, Meknes,
Morocco)
• Prof. Dr. AIRAJ Mo-
hammed (FST, Marrakech,
Morocco)
• Prof. Dr. AIT MADI Ab-
dessalam (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. AITTALEB Mjid
(ENSAM, Meknes, Morocco)
• Prof. Dr. ALAMI MARK-
TANI Malika (ENSA, Fes, Mo-
rocco)
• Prof. Dr. ALCANTARA
CARDOSO Patricia (Universi-
dade Federal do Espírito Santo,
Brazil)
• Prof. Dr. AMIN Sallem
(ENIS, Tunisia)
• Prof. Dr. ASSIF Safaa
(ENSA, El Jadida, Morocco)
• Prof. Dr. BABOLI Armand
(INSA, Lyon, France)
• Prof. Dr. BAHATTI Lhous-
sine (ENSET, Rabat, Mo-
rocco)
• Prof. Dr. BAHSINE Saida
(FP ,Sa�, Morocco)
• Prof. Dr. BASSATTO

Samuel-jean (Polytechnic
School of Montreal, Montreal ,
Canada)
• Prof. Dr. BEKKAY Hajji
(ENSA , Oujda, Morocco)
• Prof. Dr. BEN MAISSA
Yann (INPT, Rabat, Morocco)
• Prof. Dr. BENAMAR Nabil
(UMI, Meknes, Morocco)
• Prof. Dr. BENGHABRIT
Asmaa (ENSMR, Rabat, Mo-
rocco)
• Prof. Dr. BENHALA Bachir
(UMI, Meknes, Morocco)
• Prof. Dr. BENHLIMA Said
(FS, Meknes, Morocco)
• Prof. Dr. BENJOUAD Ab-
delghani (UMI, Meknes, Mo-
rocco)
• Prof. Dr. BENKIRANE Said
(UCAM, Marrakech, Morocco)
• Prof. Dr. BENTERKI
Djamel (Setif University, Al-
geria)
• Prof. Dr. BERDAI Abdel-
majid (ENSEM, Casablanca,
Morocco)
• Prof. Dr. BIERLAIRE
Michel (Polytechnic School of
Lausanne, Switzerland)
• Prof. Dr. BOUATTANE
Omar (ENSET, UH2C, Mo-
rocco)
• Prof. Dr. BOUAYAD Anas
(USMBA, Fez, Morocco)
• Prof. Dr. BOUDI El
Mostapha (EMI, Rabat, Mo-
rocco)
• Prof. Dr. BOUKOURAY Ja-
mal (ESCA, Casablanca, Mo-
rocco)
• Prof. Dr. BOULOIZ Ha�da
(ENSA, Agadir, Morocco)
• Prof. Dr. BOUMHIDI

Jaouad (FSDM, Fez, Morocco)
• Prof. Dr. BOUSSELAM
Kaouthar (INPT, Rabat, Mo-
rocco)
• Prof. Dr. BOUVRY Pascal
(University of Luxembourg,
Luxembourg)
• Prof. Dr. BRI Seddik (EST,
Meknes, Morocco)
• Prof. Dr. BROURI Adil
(ENSAM, Meknes, Morocco)
• Prof. Dr. CHAOUB Abde-
laali (INPT, Rabat, Morocco)
• Prof. Dr. CHAOUI Habiba
(ENSA, Kenitra, Morocco)
• Prof. Dr. CHARAF My
El Hassan (UIT, Kenitra, Mo-
rocco)
• Prof. Dr. CHERRADI
Bouchaib (ENSET, Moham-
media, Morocco)
• Prof. Dr. CHIHAB Younes
(UCAM, Marrakech, Morocco)
• Prof. Dr. CIACCIO
Giuseppe (DIBRIS � Univer-
sity of Genova, Italy)
• Prof. Dr. DANDACHE Ab-
bas (University of Lorraine,
France)
• Prof. Dr. DAROUICHI Aziz
(FST, Marrakech, Morocco)
• Prof. Dr. DOUIRI Moulay
Rachid (ESTE-UCA, Mar-
rakech, Morocco)
• Prof. Dr. ED-DAHHAK Ab-
delali (EST, Meknes, Morocco)
• Prof. Dr. ED-DALI Rachid
(UCAM, Marrakech, Morocco)
• Prof. Dr. EDUARDO
Souza de Cursi (INSA, Rouen,
France)
• Prof. Dr. EL ABBADI Laila
(ENSA, Kenitra, Morocco)
• Prof. Dr. EL ABDALLAOUI
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Abderahim (ENSA, Kenitra,
Morocco)
• Prof. Dr. EL ALEM Wafae
(UM5, Rabat, Morocco)
• Prof. Dr. EL AMRANI
Aumeur (FST, Errachidia, Mo-
rocco)
• Prof. Dr. El AMRAOUI Mo-
hamed (FS, Meknes, Morocco)
• Prof. Dr. EL BANNAY
Omar (ENSA, Khouribga, Mo-
rocco)
• Prof. Dr. EL FATINI Mo-
hammed (FS, Kenitra, Mo-
rocco)
• Prof. Dr. EL GOURI Rachid
(ENSA, Kenitra, Morocco)
• Prof. Dr. EL GUARMAH
El Mahdi (ERA, Marrakech,
Morocco)
• Prof. Dr. EL GUERBAOUI
Mohammed (EST, Meknes,
Morocco)
• Prof. Dr. EL HAMI
Abdelkhalek (INSA, Rouen,
France)
• Prof. Dr. EL HAMI Norelis-
lame (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. EL KARKOURI
Khalid (Aix-Marseille, Mar-
seille, France)
• Prof. Dr. EL KETTANI Mo-
hamed El Youss� (FS, Kenitra,
Morocco)
• Prof. Dr. EL KHECHAFI
Mariam (UIT, Kenitra, Mo-
rocco)
• Prof. Dr. EL MAGRI Ab-
delmounime (ENSET, Moham-
media, Morocco)
• Prof. Dr. EL MAKHFI
Noureddine (FST, Al-
Hoceima, Morocco)
• Prof. Dr. El MALKI Zakaria
(EST, Meknes, Morocco)

• Prof. Dr. EL MARKHI Has-
sane (USMBA, Fez, Morocco)
• Prof. Dr. EL MOUMEN
Samira (FS Ain Chok
Casablanca, Morocco)
• Prof. Dr. EL OUADGHIRI
Mly Driss (FS, Meknes, Mo-
rocco)
• Prof. Dr. EL YAAKOUBI
Nouzha (FS, Rabat, Morocco)
• Prof. Dr. EL-GHAZALI
Talbi (University of Lille,
France)
• Prof. Dr. ELLAIA Rachid
(EMI, Rabat, Morocco)
• Prof. Dr. ELMES-
BAHI Jelloul (FS Ain Chock,
Casablanca, Morocco)
• Prof. Dr. ETIENNE Alain
(ENSAM, France)
• Prof. Dr. ETTABAA Mo-
hamed (EMSI, Casablanca,
Morocco)
• Prof. Dr. ETTOLBA Mo-
hammed (INPT, Rabat, Mo-
rocco)
• Prof. Dr. FAKHFAKH
Mourad (University of Sfax,
Tunisia)
• Prof. Dr. FRANCESCO
Massuli (Unige, Italy)
• Prof. Dr. GALLAB Maryam
(EMI, Rabat, Morocco)
• Prof. Dr. GUARMAH
Mahdi (ERA, Marrakech, Mo-
rocco)
• Prof. Dr. GUERBAOUI Mo-
hammed (EST, Meknes, Mo-
rocco)
• Prof. Dr. GUEROUAT Fa-
tima (EST, Sale, Morocco)
• Prof. Dr. HACHIMI Hanaa
(ENSA, Kenitra, Morocco)
• Prof. Dr. HACHKAR Za-
karia (UCAM, Marrakech, Mo-
rocco)

• Prof. Dr. HADMI Azhar
(UM1, France)
• Prof. Dr. HILALI Nabil
(ESCA, Casablanca, Morocco)
• Prof. Dr. HMINA Nabil
(ENSA, Kenitra, Morocco)
• Prof. Dr. HOUMANI
Hanane (ENSEM, Casablanca,
Morocco)
• Prof. Dr. HUSSAIN
Shahrair (Kennesaw State Uni-
versity, Kennesaw, USA)
• Prof. Dr. IDRISSI Najlae
(FST, USMS, Morocco)
• Prof. Dr. IDRISSI Said (FP,
Sa�, Morocco)
• Prof. Dr. ILLOUSSAMEN
El houssein (ENSET, Moham-
media, Morocco)
• Prof. Dr. JARIR Zahi
(FSSM, Marrakech, Morocco)
• Prof. Dr. JBARI Atman
(ENSET, Rabat, Morocco)
• Prof. Dr. JRAIFI Abdelilah
(ENSA, Sa�, Morocco)
• Prof. Dr. KAICER Mo-
hammed (FS, Kenitra, Mo-
rocco)
• Prof. Dr. KALOUN
Soulaimane (FSTG, UCAM,
Marrakech, Morocco)
• Prof. Dr. KATARINA Jele-
menská (Slovak University of
Technology, Bratislava)
• Prof. Dr. KHALID Najib
(ENIM, Rabat, Morocco)
• Prof. Dr. KHATRI Sunil
(Amity Iniversity India)
• Prof. Dr. KISSI Mohamed
(UH2C, Casablanca, Morocco)
• Prof. Dr. KLEMENT
Nathalie (ENSAM France,
France)
• Prof. Dr. KUMAR Sandeep
(Amity University, Jaipur, Ra-
jasthan, India)
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• Prof. Dr. LAAMARTI Se-
�an Mohamed (UAE, Tetouen,
Morocco)
• Prof. Dr. LACHHAB Ab-
deslam (EST, Meknes, Mo-
rocco)
• Prof. Dr. LAGRAT Ismail
(ENSA, Kenitra, Morocco)
• Prof. Dr. LAKHBAB Hal-
ima (FS, Casablanca, Mo-
rocco)
• Prof. Dr. LAKHOUIT
Abderrahim (University Sher-
brook, Canada)
• Prof. Dr. LAMARTI
SEFIAN Mohammed (ENS,
Tetouan, Morocco)
• Prof. Dr. LEBBAR Maria
(ENSMR, Rabat Morocco)
• Prof. Dr. LOTFI Bouchra (
ENSA, Berchir, Morocco)
• Prof. Dr. MABROUK Ab-
delfettah (ENSIAS, Rabat,
Morocco)
• Prof. Dr. MABTOUL
Samira (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. MADINI-ZOUINE
Zhour (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. MAKHLOUFI
Abderrahman (INSA, Rouen,
France)
• Prof. Dr. MANSOURI Khal-
ifa (ENSET, Mohammedia,
Morocco)
• Prof. Dr. MARKTANI
ALAMI Malika (ENSA, Fez,
Morocco)
• Prof. Dr. MASLOUHI
Mostafa (ENSA, Kenitra, Mo-
rocco)
• Prof. Dr. MEDARHRI
Ibtissam (ENSMR, Rabat, Mo-
rocco)
• Prof. Dr. MEHAR Chand

(Guru Kashi University-
Bathinda, India)
• Prof. Dr. MEJRI Mohamed
(ULAVAL, Canada)
• Prof. Dr. MESBAHI Abde-
louahed (ENSEM, Casablanca,
Morocco)
• Prof. Dr. MGHAZLI
Zoubida (FS, Kenitra, Mo-
rocco)
• Prof. Dr. MOHD HELMY
Abd Wahab (Universiti Tun
Hussein Onn Malaysia)
• Prof. Dr. MONTEIRO Fab-
rice (LGIPM, University of
Lorraine, France)
• Prof. Dr. MOULOUDI Ab-
delaziz (FS, Kenitra, Morocco)
• Prof. Dr. MOUSSAID
Noureddine (FST, Mohamma-
dia, Morocco)
• Prof. Dr. MRAOUA Mo-
hammed (HEC, Canada)
• Prof. Dr. NAJI Abdelwahab
(ENSET, Mohammedia, Mo-
rocco)
• Prof. Dr. NAMIR Ab-
delwahed (FS Ben M'Sik
Casablanca, Morocco)
• Prof. Dr. NASSER Tamou
(UM5, Rabat, Morocco)
• Prof. Dr. NASSIH Bouchra
(ENSA, Kenitra, Morocco)
• Prof. Dr. NAYAR Anand
(Duy Tan University, Vietnam)
• Prof. Dr. NFAOUI El habib
(FS, Fez, Morocco)
• Prof. Dr. OBAID Abdelatif
(UQAM, Canada)
• Prof. Dr. OUAARAB Aziz
(CSCM-LRIT, FSR, UM5, Ra-
bat, Morocco)
• Prof. Dr. OUACHA Ali
(EMI, Rabat, Morocco)
• Prof. Dr. OUBAHA Jawad
(ENSIAS, Rabat, Morocco)

• Prof. Dr. OUHIMOU Siham
(FS Ain chock Casablanca,
Morocco)
• Prof. Dr. OUKAIRA
Aziz (University of Quebec in
Outaouais, Canada)
• Prof. Dr. OUMAIRA Ilham
(ENSA, Kenitra, Morocco)
• Prof. Dr. PEREIRA Pedro
(University NOVA of Lisbon,
Portugal)
• Prof. Dr. POIRIER Franck
(UBS, France)
• Prof. Dr. POONIA
Sandeep (Amity University
Rajasthan,India)
• Prof. Dr. QBADOU Mo-
hammed (ENSET, Mohamme-
dia, Morocco)
• Prof. Dr. RABBAH Nabila
(UH2C, Casablanca, Morocco)
• Prof. Dr. RACHIK Zineb
(EHTP, Casablanca, Morocco)
• Prof. Dr. RADGUI Amina
(INPT, Rabat, Morocco)
• Prof. Dr. RADGUI Maryem
(INSEA, Rabat, Morocco)
• Prof. Dr. RAHMANI Abdel-
hai (FS, Meknes, Morocco)
• Prof. Dr. RAIHANI Abdel-
hadi (ENSET, Mohammedia,
Morocco)
• Prof. Dr. REBBANI Ahmed
(UH2C, Casablanca, Morocco)
• Prof. Dr. RIBAUDO Marina
(University of Genoa, Italy)
• Prof. Dr. RIYAMI Bouchaib
(UBS, France)
• Prof. Dr. ROVETTA Ste-
fano (University of Genova,
Italy)
• Prof. Dr. RZIZA Mo-
hammed (FSR, Rabat, Mo-
rocco)
• Prof. Dr. S.B. Singh (Pun-
jabi University, Patiala, India)
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• Prof. Dr. SAADI Shaimaa
(ENSA, Kenitra, Morocco)
• Prof. Dr. SAADI Youssef
(FST, Settat, Morocco)
• Prof. Dr. SABBANE Mo-
hamed (FS, Meknes, Morocco)
• Prof. Dr. SABIR Essaid
(ENSEM, Casablanca, Mo-
rocco)
• Prof. Dr. SADIK Mohamed
(ENSEM, UH2C, Casablanca,
Morocco)
• Prof. Dr. SAID Sami
(Telecom-Tunis, Tunisie)
• Prof. Dr. SAIDI Rajaa (IN-
SEA, Rabat, Morocco)
• Prof. Dr. SALHI Bachir
(ENSET, Rabat, Morocco)
• Prof. Dr. SALLAOU Mo-
hammed (ENSAM, Meknes,
Morocco)
• Prof. Dr. SAOUD Sahar
(ENCG, Agadir, Morocco)
• Prof. Dr. SBAI Khalid
(EST, Meknes, Morocco)
• Prof. Dr. SELMAOUI
Karima (UIT, Kenitra, Mo-
rocco)
• Prof. Dr. SEMLALI
AOURAGH HASSANI Naoual
(EMI, Rabat, Morocco)
• Prof. Dr. SEN Soumya (Uni-
versity of Calcutta, India)
• Prof. Dr. SHAHRIAR Hos-
sain (Kennesaw State Univer-

sity, USA)
• Prof. Dr. SIADAT Ali (EN-
SAM, LCFC, France)
• Prof. Dr. SIARRY Patrick
(University of Paris 12, France)
• Prof. Dr. SIMEU Emmanuel
(University of Grenoble-Alpes,
France)
• Prof. Dr. SINGH Narinder
(Baba Farid University, India)
• Prof. Dr. SOULAYMANI
Abdelmajid (FSK, Kenitra,
Morocco)
• Prof. Dr. SO Suseendran (G
Vels University, India)
• Prof. Dr. SYED Akhter
Hossain (Da�odil International
University, India)
• Prof. Dr. SYED Zulkarnain
Syed (UniMAP, Malaysia)
• Prof. Dr. TALBI El-
Gazali (Lille 1 University, Lille,
France)
• Prof. Dr. TARBOUCHI
Mohammed (Royal Military
College of canada, Canada)
• Prof. Dr. TAVAKKOLI-
MOGHADDAM Reza (Uni-
versity of Tehran, Iran)
• Prof. Dr. TAZI El Bachir
(EST, Khenifra, Morocco)
• Prof. Dr. TKIOUAT Mo-
hammed (EMI, Rabat, Mo-
rocco)
• Prof. Dr. TLELO-

CUAUTLE Esteban (INAOE,
Mexico)
• Prof. Dr. TOLLENAERE
Michel (Grenoble-INP, France)
• Prof. Dr. TORRES Jairo
Rafael (Montoya University,
Colombia)
• Prof. Dr. TOUMI Abdel-
ghani (UIC, Casablanca, Mo-
rocco)
• Prof. Dr. WAJIH Aschraf
(Aligarh Muslim University,
Aligarh, Uttar Pradesh, India)
• Prof. Dr. XIE Min (College
of Science and Engineering,
Hong Kong (Fellow IEEE))
• Prof. Dr. YALAOUI Farouk
(UTT of Troyes, France)
• Prof. Dr. YOUSSFI Mo-
hamed (ENSET, Mohamme-
dia, Morocco)
• Prof. Dr. ZAIDOUNI Dou-
nia (INPT, Rabat, Morocco)
• Prof. Dr. ZEJLI Driss
(ENSA, Kenitra, Morocco)
• Prof. Dr. ZIANI Mohammed
(UM5, Rabat, Morocco)
• Prof. Dr. ZOUINE Younes
(ENSA, Kenitra, Morocco)
• Dr. BENDIAB Mohammed
(Areva, Erlangen, Germany)
• Dr. IDRISSI Fahd Kham-
lichi (DEVOTEAM, Rabat,
Morocco)

STUDENT COMMITTEE
ENSA Kenitra � Ibn Tofail University � MOROCCO

• AKHRIF Zineb
• ARHZANE Amine
• AROUADA Yassir
• AZZOUZ Fadi
• BELATI Kawtar
• BELCADI Jihane

• BOUMLIK Sanae
• CHERKAOUI Hamza
• EL BOURAKKADI Ayoub
• EL MAHIRI Nabil
• GUOURCH Otmane
• KAFOU Marouane

• KERDOUD Mouad
• KHBIZI Ayoub
• LAANAZ Nouhaila
• LAARIF Ikram
• LYMOURI Maha
• MALMOUM Aya
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• MOUNIR Soukayna
• RAMI Badr

• SAFI Badreddine
• SOUKAR Oumaima

LIST OF TOPICS
The ICOA2019 Conference Seeks Original and High Quality Papers

Tools and Methods Fields and Areas

Arti�cial Intelligence Electric, Electronic engineering
Learning Algorithms Embedded Systems
Combinatorial Optimization Telecommunication Engineering
and Mathematical Programming Robotic
Numerical Methods Control and Mechatronics
Linear and Non-linear Programming Physics
Multiobjective Programming Civil Engineering
Parallel and Distributed Computation Smart Grids and energy systems
Bio-inspired Computations and Neural Networks Smart city and tra�c simulation
Fuzzy systems Aerospace, Naval and Marine Engineering
Evolutionary Computing Transportation, Logistic Engineering
Metaheuristic Optimization Algorithms Software and Computer Engineering
Hybrid Algorithms Big data
Dynamic Optimization Scheduling and Data mining
Continuous Optimization 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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Technical Program Overview

Thursday 25th

8h00 - 9h00 Registration: Day 1

Opening Ceremony
9h00 - 10h00 Welcome Co�ee

Photos Session

10h00 - 11h00 Keynote 1

11h00 - 12h30 TM1 TM2 TM3 TM4

12h30 - 14h30 Lunch

14h30 - 15h30 Keynote 2

15h30 - 16h00 Co�ee Break

16h00 - 17h15 TA1 TA2 TA3 TA4

20h00 Gala Dinner

Friday 26th

8h30 - 9h30 Registration: Day 2

9h30 - 10h30 Keynote 3

10h30 - 11h00 Co�ee Break

11h00 - 12h30 FM1 FM2 FM3 FM4

12h30 - 14h30 Lunch

14h30 - 15h30 Keynote 4

15h30 - 16h00 Co�ee Break

16h00 - 17h15 FA1 FA2 FA3

17h15 Closing Ceremony

TM/A: Thursday Morning/Afternoon
FM/A: Friday Morning/Afternoon

Session Topics

TM

TM1 Control / Mechatronics
TM2 Computer Sciences
TM3 Big Data / Deep Learning
TM4 Telecommunication / Embedded System

TA

TA1 Control / Mechatronics
TA2 Computer Sciences
TA3 Electric/ Electronic
TA4 Signal Processing

FM

FM1 Telecommunication / Embedded System
FM2 Computer Sciences
FM3 Control / Mechatronics
FM4 Operational Research

FA
FA1 Smart City / Renewable Energy
FA2 Computer Sciences
FA3 Operational Research
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Keynote Speakers

Thursday 25th

10h00 - 11h00

KN 1: Prof. Dr. Stefano Rovetta
Unige University, Genova, Italy

Optimization in Computational Intelligence

Session Chair: Prof. Dr. Hanaa Hachimi

Thursday 25th

14h30 - 15h30

KN 2: Prof. Dr. Nils Jensen
Ostfalia university, Wolfenbüttel, Germany

Challenges in Measuring the Web

Session Chair: Prof. Dr. Mohammed Kaicer

Friday 26th

9h30 - 10h30

KN 3: Prof. Dr. Rui Amaral Lopes
Electrical Engineering Department FCT NOVA and UNINOVA

� CTS, Protugal

Optimization problems in nearly Zero-Energy Build-
ings: using energy �exibility to solve today's challenges

Session Chair : Prof. Dr. Bachir Benhala

Friday 26th

14h30 - 15h30

KN 4: Prof. Dr. Chand Mehar
Department of Mathematics, Baba Farid College, Bathinda,

India

Mathematical Analysis and Numerical Simulation
for an Airing Social Messages Model with Atangana-
Baleanu Derivative

Session Chair : Prof. Dr. Adnane Addaim
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Sessions Content

SESSION TM

TM1: Control / Mechatronics || Thursday, April 25-2019 (11h00 to 12h15)
Session Chairs: Prof. Dr. B. Bouklata / Prof. Dr. S. Rovetta / Prof. Dr. Y. Zouine

11h00 Samia Bouazza, Zoubida Ben-
mamoun and Hanaa Hachimi

Optimization of logistics to support the
African's development

11h15 Rabii El Maani, Bouchaib
Radi and Abdelkhalak El
Hami

CFD Analysis and Shape Optimization of
NACA 0012 Airfoil for Di�erent Mach Numbers

11h30 Yassine Amadane, Hamid
Mounir, Abdellatif Elmarjani,
Rabie El Alaoui, Mohamed
Karim Ettouhami and
Kaoutar Daoudi

Computational Analysis of Water Distribution
in a PEM Fuel Cell Under Di�erent Conditions

11h45 Ihsane Abouzid and Rajaa
Saidi

Proposal of BPMN extensions for modelling
manufacturing processes

12h00 Soukaina Fahdi, Mariam
Elkhecha� and Hanaa
Hachimi

Green Port in Blue Ocean: Optimization of En-
ergy in Asian Ports

12h15 Abdelmajid Ait Taleb, Mehdi
El Amine, Mohammed Sal-
laou and Hamid Zaghar

Multi-level optimization of gear trains with spur
gears

TM2: Computer Sciences || Thursday, April 25-2019 (11h00 to 12h00)
Session Chairs : Prof. Dr. N. Jensen / Prof. Dr. A. Raihani / Prof. Dr. H. El Fadil

11h00 Samia Laghrabli, Loubna
Benabbou and Abdelaziz
Berrado

Strategic Decisions Selection Methods in Health-
Care: A Systematic Literature Review

11h15 Khadija Hmina, Mohammed
Sallaou, Abdelmajid Ait
Taleb and Larbi Lasri

TRIZ The theory of Inventif Problem Solving
State of the art

11h30 Hind Chaibate, Amine Hadek,
Souad Ajana, Soumia Bakkali
and Kenza Faraj

Analyzing the engineering soft skills required by
Moroccan job market

11h45 Meriyam Mhammdi Alaoui,
Ilias Kacimi and Driss Ouazar

A knowledge based framework for groundwater
modeling

12h00 Aicha Kerfali and El Mostafa
Daoudi

Reducing the inter processor preemptions of the
EDHS scheduling
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TM3: Big Data / Deep Learning || Thursday, April 25-2019 (11h00 to 12h00)
Session Chairs : Prof. Dr. K. Mansouri / Prof. Dr. A. Ait Madi / Prof. Dr. I. Oumaira

11h00 Youssra Zahidi, Yacine El
Younoussi and Chaimae
Azroumahli

Comparative Study of the Most Useful Arabic-
supporting Natural Language Processing and
Deep Learning Libraries

11h15 Ibtissame Kandrouch,
Chaimae Saadi, Nabil Hmina
and Habiba Chaoui

Security Measures Assessment for Big Data
Management Systems

11h30 Badre Labiad, Abdelaziz
Berrado and Loubna Benab-
bou

Intelligent System for Intraday Stock Market
Forecasting

11h45 Oumaima Terrada, Bouchaib
Cherradi and Omar Bouat-
tane

Classi�cation and Prediction of atherosclerosis
diseases using machine learning techniques

12h00 Fatima-Zohra Hibbi, Ot-
man Abdoun and El Khatir
Haimoudi

Smart Detector of Learner Style

TM4: Telecommunication / Embedded System || Thursday, April 25-2019 (11h00 to 11h45)
Session Chairs : Prof. Dr. S. Mabtoul / Prof. Dr. H. Chaoui / Prof. Dr. A. Addaim

11h00 Soumia Elbouanani Formal Method for the Rapid Veri�cation of Sys-
temC Embedded Components

11h15 Asmae El Beqal, Bachir Ben-
hala, Amel Garbaya, Mouna
Kotti, Mourad Fakhfakh and
Izeddine Zorkani

Synthesis of a Current Mode Second Order Band
Pass Filter using the Genetic Algorithm

11h30 Youssef Msala, Mohamed
Hamlich, Ahmed Mouchtachi

A new Robust Heterogeneous Multi-Robot Ap-
proach Based on Cloud for Task Allocation

11h45 Anas Kharbouche, Younes
Zouine, Zhour Madini and
Aumeur El Amrani

Enhancement of the Performance of a VLC sys-
tem using Hybrid OTDM/WDM technique
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SESSION TA

TA1: Control / Mechatronics || Thursday, April 25-2019 (16h00 to 17h15)
Session Chairs : Prof. Dr. D. Zejli/ Prof. Dr. M. Guerbaoui / Prof. Dr. M. Aittaleb

16h00 Noureddine Moussa, Zakaria
Hamidi-Alaoui and Abdelbaki
El Belrhiti El Alaoui

CFTM: A centralized fault tolerant mechanism
for wireless sensor networks

16h15 Ilyas Lahlouh, Ahmed
Elakkary and Nacer Se�-
ani

PID Controller of a MIMO system using Ant
Colony Algorithm and its application to a poul-
try house system

16h30 Halima Housny, El Ayachi
Chater and Hassan El Fadil

Fuzzy PID Control Tuning Design Using Particle
Swarm Optimization Algorithm for a Quadrotor

16h45 Oussama Laassilia, Driss
Ouazar, Ahmed Bouziane and
My Driss Hasnaoui

Particle Swarm Optimization applied to Multi-
Reservoir Operating Policy in Inter-Basin Water
Transfer System

17h00 Faiza Dib, Nabil El Akchioui
and Ismail Boumhidi

Design of Sliding Mode Control with Optimized
Fuzzy PSS by Di�erential Evolution Algorithm
for Power System SMIB

17h15 Houda Bouyarmane, Mehdi El
Amine and Mohammed Sal-
laou

Environmental assessment in the early stages of
product design

TA2: Computer Sciences || Thursday, April 25-2019 (16h00 to 17h00)
Session Chairs : Prof. Dr. K. Mansouri / Prof. Dr. I. Oumaira / Prof. Dr. Z. Madini

16h00 Dounia Zaidouni and Abdelk-
bir Armel

Fraud Detection Using Apache Spark

16h15 Mustapha Soui� and Ahmed
Souissi

A Practical Tools for Targeting and Design of
Cooling Water Networks

16h30 Yassin Belkourchia, Lahcen
Azrar and Es-Sadek Mohamed
Zeriab

A Hybrid Optimization Algorithm for Solving
Constrained Engineering Design Problems

16h45 El Goumi Badreddine, El
Khomssi Mohammed and Ja-
mali Alaoui Amine

Dynamic Optimization Model of the Economic
Behavior of Pension Fund

17h00 Boutaina Hajjar and Omar
Drissi Kaitouni

Development of air cargo trade in Africa: Case
of Morocco
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TA3: Electric/ Electronic || Thursday, April 25-2019 (16h00 to 17h15)
Session Chairs : Prof. Dr. A. Lachhab / Prof. Dr. A. Ed-dahhak / Prof. Dr. A. Kahaji

16h00 Yahya Aljarhizi, Abdelilah
Hassoune and El Mehdi Al
Ibrahmi

Control Management System of a Lithium-ion
Battery Charger Based MPPT algorithm and
Voltage Control

16h15 El Mahfoud Mohammed,
Bossou� Badre, Taoussi Mo-
hammed, Najib El Ouanjli
and Derouich Aziz

Rotor Field Oriented Control of Doubly Fed In-
duction Motor

16h30 Yassin Belkourchia, Hamzah
Bakhti and Lahcen Azrar

Optimization approach for piezoelectric energy
harvesting from ocean waves and beams

16h45 Assia Sadiqi, Ikram El
Abbassi and Abdellah El
Barkany

Non-permutation �ow shop scheduling problems
with unavailability constraints to Minimize To-
tal Energy Consumption

17h00 Halima Housny, El Ayachi
Chater and Hassan El Fadil

New Deterministic Optimization Algorithm for
Fuzzy Control Tuning Design of a Quadrotor

17h15 Abdelghafour Galadi Dynamic model of power MOSFET for SPICE
circuit simulation

TA4: Signal Processing || Thursday, April 25-2019 (16h00 to 17h00)
Session Chairs : Prof. Dr. A. Jrai� / Prof. Dr. M. El Amraoui / Prof. Dr. N. El Makh�

16h00 Souad Touairi, Youssef
Khouya, Mustapha Mabrouki,
Zakaria Khaouch and
Caouthar Bahanni

Sliding-Mode Control of Piezoelectric Actuator
for Scanning Tunneling Microscope

16h15 Marouane Lagouir, Abdelma-
jid Badri and Yassine Sayouti

An Optimal Energy Management System of Is-
landed Hybrid AC/DC Microgrid

16h30 Said Ziani, Youssef El Has-
souani

Fetal-Maternal Electrocardiograms Mixtures
Characterization Based on Time Analysis

16h45 Abderazzak Ammar, Omar
Bouattane and Mohamed
Youss�

Review and comparative study of three local
based active contours optimizers for image seg-
mentation

17h00 Amandeep Singh, Praveen
Agarwal and Mehar Chand

Image Encryption and Analysis using Dynamic
Aes
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SESSION FM

FM1: Telecommunication / Embedded System || Friday, April 26-2019 (11h00 to 12h15)
Session Chairs : Prof. Dr. A. Ait madi / Prof. Dr. N. Moussaid/ Prof. Dr. B. Aboulmajd

11h00 Anas Kharbouche, Younes
Zouine and Zhour Madini

Performances optimisation of an DS-OCDMA
system by repetitive coding using delayed codes

11h15 Bachir Abdoul-Fattah Ben
Ali, Zhour Madini-Zouine and
Ahmed Mnijel

Modeling and Design of a DVB-S2X system

11h30 Mohammed Boutalline, Jilali
Antari, Mohamed Gouskir,
Belaid Bouikhalene and Sa�
Said

A robust approach for Proakis and BRAN chan-
nel identi�cation and equalization of MC-CDMA
systems

11h45 Bensalem Boukili, Abder-
rahim El-Amrani, Abdelaziz
Hmamed, Ahmed El Hajjaji
and Ismail Boumhidi

Hoo Control in Middle Frequency for 2D contin-
uous systems

12h00 Youssef Hmimz, Tarik Chany-
our, Mohamed El Ghmary
and Mohammed Ouçamah
Cherkaoui Malki

Energy E�cient and Devices Priority Aware
Computation O�oading to a Mobile Edge Com-
puting Server

12h15 Vincent Roberge, Mohammed
Tarbouchi and Aboelmagd
Noureldin

Integrated Motor Optimization and Route Plan-
ning for Electric Vehicle using Embedded GPU
System

FM2: Computer Sciences || Friday, April 26-2019 (11h00 to 12h00)
Session Chairs : Prof. Dr. A. Moumen / Prof. Dr. N. El Hami / Prof. Dr. M. Kaicer

11h00 Nezha Benmoussa, Khal-
ifa Mansouri, Mohammed
Qbadou and Elhoussein
Illoussamen

Towards an Intelligent Multi Agent System for
Optimizing Decision Making

11h15 Sou�ane Abi, Bachir Benhala
and Mourad Fakhfakh

A Comparative Study between ACO and DE
Techniques by Numerical Functions Optimiza-
tion

11h30 Noureddine El Makh� Handwritten Arabic Word Spotting Using
Speeded Up Robust Features Algorithm

11h45 Moulay Youssef Smaili and
Hanaa Hachimi

Segmentation problem in direct market cam-
paigns: Modi�ed Bat Algorithm

12h00 Carmine Spagnuolo, Michele
Carillo, Matteo D'Auria,
Flavio Serrapica, Carlo Cali-
garis and Marcello Fabiano

Large-scale Optimized Searching for Cruise
Itinerary Scheduling on the Cloud
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FM3: Control / Mechatronics || Friday, April 26-2019 (11h00 to 12h00)
Session Chairs : Prof. Dr. Y. Zouine / Prof. Dr. R. Lopes / Prof. Dr. N. Semlali

11h00 Imane Amarir, Hamid Mounir
and Abdellatif El Marjani

Modeling the Damping E�ect of Welded Rect-
angular Pro�les under Damped Loads for Auto-
motive Utilization on the Durability

11h15 Hanane Yaagoubi, Hamid
Abouchadi and Mourad Taha
Janan

A one dimensional meshfree-method for solving
thermal problems of selective laser sintering pro-
cess of polymer powders

11h30 Sara Chahid, Rodrigo Alcan-
tara and Desirée de Los San-
tos

Isotherm, Kinetic, and thermodynamic analysis
for removal of organic pollutants Using Synthe-
sized Mo/Cu/ co-doped TiO2 Nanostrucrured.

11h45 Asmaa Mrigal, Rajaa Tem-
samani, Karima Gueddouch,
Mohammed Addou, Halima
Zaari, Abdellah Elkenz,
Mehdi Hssein and Mohamed
El Jouad

Temperature e�ect on Electronic, Magnetic and
Optical properties of V2O5 thin �lms: Experi-
mental and Theoretical study

12h00 Loubna Mrabah, Mohamed
Ouahi and El Houssaine Tis-
sir

Control For Vehicle Active Suspension Systems
In Finite Frequency Domain

FM4: Operational Research || Friday, April 26-2019 (11h00 to 12h15)
Session Chairs : Prof. Dr. B. Benhala / Prof. Dr. A. Jrai� / Prof. Dr. R. El Gouri

11h00 Ahmed Tgarguifa and Tijani
Bounahmidi

Simulation and Optimization of Moroccan In-
dustrial Plant for Bioethanol Production

11h15 Jabrane Belabid, Said Aqil
and Karam Allali

Solving Flow Shop Problem with Permutation
and Sequence Independent Setup Time

11h30 El Houcine Addou, Abdel-
ha�d Serghini and El Bekkaye
Mermri

A hybrid algorithm based on simulated anneal-
ing and tabu search for k-minimum spanning
tree problems

11h45 Yousra Melhaoui, Abdel-
moula Ait Allal, Abdelali
Kamil, Khalifa Mansouri and
Mostafa Rachik

Toward an overview of ship collision avoidance
maneuvers approaches in compliance with COL-
REG convention

12h00 Ihsane Salleh, Yassin Belk-
ourchia and Lahcen Azrar

Optimization of the shape parameter of RBF
based on the PSO algorithm to solve nonlinear
stochastic di�erential equation

12h15 Zouhair El Hadri, Pasquale
Dolce, Youss� El Kettani, Mo-
hamed Hana� and M'Barek
Iaousse

Computation of the covariance matrix implied
by a structural recursive model with latent vari-
ables through the �nite iterative method
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SESSION FA

FA1: Smart City / Renewable Energy || Friday, April 26-2019 (16h00 to 17h15)
Session Chairs : Prof. Dr. R. Lopes / Prof. Dr. M. Maslouhi / Prof. Dr. M. Kaicer

16h00 Mohamed Ghoneim and Sahar
Hamed

Towards a Smart Sustainable City: Air Pollution
Detection and Control using Internet of Things

16h15 Saida Karmich and El
Mostafa Ziani

Assessment Of Renewable Energies Potential In
The Eastern Region Of Morocco Using Forecast-
ing Tools

16h30 Houda Taoudi Benchekroun,
Zoubida Benmamoun and
Hanaa Hachimi

How to select suppliers when implementing a
sustainable procurement strategy

16h45 Mohamed Reda Lemnaouar,
Mohamed Khalfaoui, Ha�da
Benazza and Younes Louar-
tassi

A fractional order for prey-predator model with
reserve area in the presence of toxicity

17h00 Mohammed Amine Hassoine,
Fouad Lahlou, Adnane Ad-
daim and Ait Madi Ab-
dessalam

A Novel Evaluation of Wind Energy Potential
in Essaouira O�shore Wind Farm, using Genetic
Algorithm and MERRA-2 Reanalysis Data

17h15 Sara Haddouch, Hanaa
Hachimi and Nabil Hmina

Approach and contribution of urban road traf-
�c management to reduce congestion estimation
times using optimization algorithms

FA2: Computer Sciences || Friday, April 26-2019 (16h00 to 16h45)
Session Chairs : Prof. Dr. I. Mdaghri / Prof. Dr. I. Zejli / Prof. Dr. L. Abbadi

16h00 Mohammed Chennou� and
Fatima Bendella

Decision Making in Complex System

16h15 Morad Hajji, Mohammed
Qbadou and Khalifa Man-
souri

Towards an Automatic Authoring and Opti-
mization System of Adaptive Course Materials

16h30 Satya Bir Singh, Narinder
Singh and Hanaa Hachimi

Inertia Constant strategy on Mean Grey Wolf
Optimizer Algorithm for Optimization functions
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FA3: Operational Research || Friday, April 26-2019 (16h00 to 16h45)
Session Chairs : Prof. Dr. M. Chand / A. Darouichi / Prof. Dr. N. El Hami

16h00 Abdelali Kamil, Abdel-
moula Ait Allal, Yousra
Melhaoui, Khalifa Mansouri
and Mostafa Rachik

A comparative analysis of methods related to
automatic ship berthing

16h15 Chaimae Saadi, Ibtissame
Kandrouch and Habiba
Chaoui

Proposed security by IDS-AM in Android sys-
tem

16h30 Youness Ouberri, Hanane Ya-
timi and Elhassan Aroudam

Modeling and Simulation of PV Module using
Industrial Automation PLC

16h45 Saâdia Khoukhi, Chakib Bojji
and Yahya Bensouda

Optimal inventory control policy for a hospital
case
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Kenitra City

The event will be
held in Kenitra city,
a wonderful place to
be in.

Welcome!
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