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Keynotes



Responsible and Resilient Smart Cities; The Model
Proposed for African Smart Cities: Case Study of Cape
Verde

Loide Monteiro

CEO of Smart City Foundation, Cape Verde

Abstract. The sustainable development challenges for small archipelagic
cities are exponentially bigger when compared to the large metropolises
on the continent. One of the biggest problems of these small cities face
is related to disorderly urban expansion. From night to day, new periph-
eral neighborhoods are borne, bringing social and urban problems of an
unplanned expansion. Hence, it is essential that these cities leverage their
progress on sustainable pillars, creating smart solutions tailored to their
challenges.



The Extended Information Systems Success Measurement
Model

Teodora Lolic

University of Novi Sad, Serbia

Abstract. Technological innovations such as the introduction or upgrade
of information systems in work environments are, globally, one of the
most common changes people face daily in their workplaces. Organiza-
tional management is consequently seeking to observe and track the return
of the investment; therefore, it is necessary to enable the stakeholders to
adequately measure the success of information systems. Information sys-
tems success has been an emerging research topic for the past decade and
still is. Many theoretical models and frameworks have been developed
with the aim of giving the most accurate measures for IS success. How-
ever, according to the current state of the art, no model for measuring the
success of information systems observing the factors that emphasize the
importance of people’s reactions to changes in the work environment has
been found.



How Can Sensing and Communication Make Cities
Smart?

Susana Sargento

University of Aveiro, Portugal

Biography: Susana Sargento is a Full Professor in the University of Aveiro and a senior
researcher in the Institute of Telecommunications, where she is leading the Network
Architectures and Protocols (NAP) group. She received her PhD in 2003 in Electrical
Engineering in the University of Aveiro, being a visiting student at Rice University
in 2000 and 2001. She joined the Department of Computer Science of the University
of Porto between 2002 and 2004, and she was a Guest Faculty of the Department of
Electrical and Computer Engineering from Carnegie Mellon University, USA, in August
2008, where she performed Faculty Exchange in 2010/2011. She was the founder of
Veniam, which builds a seamless low-cost vehicle-based internet infrastructure, and she
was the winner of the 2016 EU Prize for Women Innovators.



2050 Now - Creating the Future Sustainable Cities Today

Andy Van Den Dobbelsteen
TU Delft, The Netherlands

Biography: Andy van den Dobbelsteen is full professor of Climate Design & Sustain-
ability and Sustainability Coordinator of TU Delft. Next to this he is Principal Inves-
tigator with the AMS Institute in Amsterdam. He publishes a lot and delivers lectures
nationally and internationally. At TU Delft Andy teaches students how to design sus-
tainable cities, buildings and technology. He was faculty advisor to three successful
TU Delft Solar Decathlon teams and is responsible for the free online course Zero-
Energy Design, winner of the edX Online Prize 2020. His short film Energy Slaves won
the Dutch Oscar for commissioned films. Together with his team, Andy has led and
conducted many national and international research projects around energy transition,
climate adaptation, circularity and other sustainability themes.

For his work in the domain of sustainability, Andy became Knight in the Order of
the Dutch Lion. In 2019, he received the Academic Society Award from the Dutch Royal
Institute of Engineers for the way he communicates scientific knowledge to the general
public.



Smart City as a Distributed Platform: Towards a System
for Citizen-Oriented Management

'
.

Juan Corchado

University of Salamanca, Spain

Abstract. This keynote will present success stories regarding especially
smart cities. All these fields require the development of interactive, reli-
able and secure systems which we are capable of building thanks to cur-
rent advances. Deepint.net, a tool developed by DCSc and BISITE, will
be presented. Several use cases of intelligent systems will be presented,
and it will be analyzed how the different processes have been optimized
by means of tools that facilitate decision making.



Contents

Solving the Dynamic Ambulance Relocation and Dispatching Problem
Using a Novel MetaheuristiC ... ...........uuuuuuuiiiiiiiiiiiannn. 1
Maryam Alami Chentoufi, Rachid Ellaia, and Mohamed Lamrabet

Environmental and Climate Risk Management in Public Procurement:

A Proposed Decision Support Tool ..., 24
Tarik El Haddadi, Mohamed Ben Ahmed, Taoufik Mourabit,
Oumaima El Haddadi, and Ahmad El Allaoui

Evaluating Dimensionality Reduction Approaches on Erstwhile Hyperion
and Newly Launched PRISMA Datasets .............coiiiiineiiiiinnann. 36
Kavach Mishra and Rahul Dev Garg

Intelligent Multi-sensor Mobile System ............... ... 46
Hind Mestouri and Saida Bahsine

Integrated System for Pressure Ulcers Monitoring and Prevention ............ 58
Luis Fonseca, Fernando Reinaldo, José Metrdlho, Filipe Fidalgo,
Rogério Dionisio, Arlindo Silva, Osvaldo Santos, and Mohammad Amini

Smart Rust - Use of Drones to Combat Yellow Wheat Rust .................. 69
Rui Alves, Paulo Matos, Jodo Ascensdo, Diogo Camelo,
and Fernanda Panga

Industrial Digitalization Solutions for Precision Forestry Towards

Forestry 4.0 . . ..o 79
Pedro M. B. Torres, Geoffrey Spencer, Luis Neto, Gil Gongalves,
and Rogério Dionisio

Sentiment Analysis in Drug Reviews Based on Improved Pre-trained

Word Embeddings ... .........uu 87
Nouhaila Bensalah, Habib Ayad, Abdellah Adib,
and Abdelhamid Ibn el farouk

Combined Feature Selection and Rule Extraction for Credit Applicant
ClassifiCatioN .. ... ...ttt 97
Siham Akil, Sara Sekkate, and Abdellah Adib



XXiv Contents

Low-Cost Global Navigation Satellite System (Low-Cost GNSS)

for Mobile Geographic Information System (GIS) ....................
Muhammad Ali Sammuneh, Rani El Meouche, Mojtaba Eslahi,
and Elham Farazdaghi

Machine Learning Algorithms and the Prediction of the Direction
of Movement of Moroccan Agribusiness Stock ......................
Ismail Ouaadi and Aomar Ibourk

Using Practical Activities for Robotics E-Learning: Case of Study
on Web-Based Robotics Remote Labs ..............................
Meriem L. Aarizou and Nasr Eddine Berrached

Smart Home and Machine Learning as a Sustainable Healthcare Solution:
Review and Perspectives . ... ... .....uuuuu e
Eloutouate Lamiae, Gibet Tani Hicham, Elouaai Fatiha,
and Bouhorma Mohammed

MLOps: Overview of Current State and Future Directions .............
Anas Bodor, Meriem Hnida, and Daoudi Najima

Cloud Services for Smart Farming: A Case Study of the Veracruz Almond
CropsinPortugal ......... . i
Filipe Fidalgo, Osvaldo Santos, Angela Oliveira, José Metrolho,
Fernando Reinaldo, Antonino Candeias, Jorge Rebelo,
Paulo Rodrigues, Rodrigo Serpa, and Rogério Dionisio

Nyon: A Ubiquitous Fall Detection Device for Elders .................
Cassandra Sofia dos Santos Jesus, Ana Rafaela Rosa,
and Rogério Fais Dionisio

Design of the Content Part of the Information System in Smart Cities
from the Perspective of Regional Governments and Security of Residents
Hana Svecova

Security Approaches for Smart Campus  ............... ...
Srhir Ahmed and Tomader Mazri

Assessing the Implementation of Smart Energy Efficient Street Lighting
Projects Within Cities . .........oiitiiiine i
Tebello N. D. Mathaba and Moabi K. Manyake



Contents XXV

Marine and Climatic Impacts on the Hydrogeochemical Functioning

of Lake Sidi Boughaba (Kenitra, North West, Morocco) ..................... 214
Mohamed Lachhab, Mohamed Najy, Fatima Zahra Talbi,
Hassan Ech-Chafay, Mbarek Idoumou, Driss Belghyti,
and Khadija El Kharrim

Assessment of the Role of Micromobility in ITS by AWOT Analysis ......... 226
Rukiye Gizem Oztas Karli and Halil Karli

Learning Healthcare Ecosystems for Equity in Health Service Provisioning
and Delivery: Smart Cities and the Quintuple Aim ......................... 237
Nabil Georges Badr

Comparative Study of Optimal Tuning PID Controller for Manipulator
RODOt . 252
Faiza Dib, Nabil Benaya, Khaddouj Ben Meziane, and Ismail Boumhidi

Real-Time Hand Gesture Recognition for Humanoid Robot Control Using
Python CVZone . ... ... e 262
Muhammad Yeza Baihagi, Vincent, and Joni Welman Simatupang

RobVRL@bs: Web-Based Application for Teaching Robotics ................ 272
Meriem L. Aarizou and Nasr Eddine Berrached

Implementing Machine Learning-Based Simulation in Physics Virtual
Laboratory . ... 280
Fatima Cheddi

ALF - Ambient Assisted Living for Healthcare Framework Based on IoMT
and Big Data ... ..o 291
Kanwal Zahoor and Narmeen Zakaria Bawany

Leveraging Moroccan Arabic Sentiment Analysis Using AraBERT
and QARIB .. ... 299
Ghizlane Bourahouat, Manar Abourezq, and Najima Daoudi

Transfer Learning for Automated Melanoma Classification System: Data
AUZMENTALION . . . vttt ettt 311
Dahdouh Yousra, Anouar Boudhir Abdelhakim,
and Ben Ahmed Mohamed

Towards a Formal Specification for a Knowledge Model of a Multi-agent
System Using Ontologies .. .......oouitiiiiiiitii e 327
Noureddin Amaigarou, Mouna Boulaajoul, and Mohamed Khaldi



XXVi Contents

Usage of Close-Range Photogrammetry to Obtain Digital Twin of Human

TOOth .o 335
Iniyan Thiruselvam, Ashish M. Bhalkikar, Dhananjay M. Kulkarni,
Kiran D. Mali, Savio D. S. A. Lourengo, and Sakthivel Jayabal

Eye-Tracking Technology in Smart System for Monitoring of Human’s
Psychophysiological States .............. .o 344
Vitaliy Pavlenko and Tetiana Shamanina

Toward a Smart City: Reinforcement Learning for Traffic Light Control ....... 354
Asma Ait Ouallane, Ayoub Bahnasse, Assia Bakali, and Mohamed Talea

Speech Emotion Recognition Using Pre-trained and Fine-Tuned Transfer
Learning Approaches . ................uuuuue i 365
Adil Chakhtouna, Sara Sekkate, and Abdellah Adib

A New Modelization of Concentrated/Simple Industrial InGaP/InGaAs/Ge

and Silicon Solar Cells: Insights on High Leverage Variables ................ 375
Zineb Agachmar, Tarik Bouhal, Hamid El Qarnia,
Mohammed Boukendil, ElAlami Ibnouelghazi,
and Abdelkader Outzourhit

Learning Theories and Technology Adoption Models: A Review ............. 388
Lubabalo Mbangata and Abdultaofeek Abayomi

On the Management of Universities Exchange Programs: A Decision Aid

Case StUAY . .. e ettt 404
Basma Jaafar, Hamza Kamal, Fatima Zahra Belhadj, Yousra Chtouki,
and Nabil Benamar

Smartphones Usefulness in Mobile Learning: The Moroccan University
Case - Students of High School of Education and Training, Agadir ........... 415
Tilila Mountasser

A Survey of the Security and DDoS Attacks in the Software Defined
NetWOTK .. 426
Abdoulkarim Tahirou and Karim Konate

Recommender System Using Machine Learning and BLE Beacons ........... 442
Dalal Zaim, Aziza Benomar, and Mostafa Bellafkih

Driver Fatigue Detection via Eye State Analyses Based on Deep Learning
APProach . ... 452
Burcu Kir Savas and Yasar Becerikli



Contents

Real Time Multi-digit Number Recognition System Using YOLOvV3

and YOLOVS ..

Muhammed Ali Irmak, Hakan Akgiin, Emirhan Eksi, Sefa Oztiirk,
Fulya Akdeniz, Burcu Kir Savas, and Yasar Becerikli

A Comparative Analysis of SVM, LSTM and CNN-RNN Models

for the BBC News Classification . ...............uiiniinininenenenn..

Yunus Karaman, Fulya Akdeniz, Burcu Kir Savas, and Yagar Becerikli

ARCH Model and Nonlinear Autoregressive Neural Networks

for Forecasting Financial Time Series ...............oooiiiiiiiinnnan...

Mhamed El Merzguioui, Younes Ait Taleb, and Mustapha El Jarroudi

Mapping Human Development Indices in Moroccan Regions ..............

Abroun lkrame, Azyat Abdelilah, Raissouni Naoufal,
Ben Achhab Nizar, and Chahboun Asaad

Applying Process Mining to Sensor Data in Smart Environment:

A Comparative Study ... .......uuu

Elkodssi Iman, My Driss Laanaoui, and Hanae Sbai

Deep Background Matting . ..............uuuuniiiiiiiiiiaaan.,

Said El Abdellaoui and Ilham Kachbal

Machine Learning Modeling to Estimate Used Car Prices .................

Mustapha Hankar, Marouane Birjali, and Abderrahim Beni-Hssane

Improvement Deep Leaning Network Performance by Increasing Its

COMPIEXILY . oottt et e e e e e

Moulay Lhabib El Hadi and M’barek Nasri

Pedagogical Scenarisation for Virtual Environments of Training: Survey . .....

Mohamed Fahim and Abdeslam Jakimi

Design of a Novel Patch Antenna with Dual-Band 27/38 GHz for 5G

APPLCALIONS . . o ettt et e e

Anouar Es-saleh, Mohammed Bendaoued, Soufian Lakrit,
Rihab Roubhi, Mohamed Atounti, and Ahmed Faize

Using Machine Learning with Pyspark for Solving a Big Data Problem:

Searching for Particles in High Energy Physics with Big Mass (HEPMASS) ...

Mourad Azhari, Khalid Ahaji, Abdallah Abarda, Badia Ettaki,
and Jamal Zerouaoui

XX Vil

572



XXViii Contents

Color Image Encryption Using Improved Vigenere Method Followed
by a Permutation . ......... ...ttt e 580
Abdellah Abid, Mariem Jarjar, Abdelhamid Benazzi, and Abdellatif Jarjar

Design of the UTEA 1 Experimental Rocket with a Greater Stable Vertical

Range for the Study of Atmospheric Variables ............................. 591
Edy Ambia Vasquez, Carolina Soto Carrion, Wilber Jiménez Mendoza,
and Isabel Milagros Jiménez Soto

Comparison of Deep Convolutional Neural Networks and Histogram

of Oriented Gradients Based Feature Extraction in Concrete Bridge Crack

A o ottt 609
Hajar Zoubir, Mustapha Rguig, Mohammed Elaroussi,
and Rachid Saadane

The Study of the Unsupervised Classification Method Using the K-means
Algorithm by a Proposition of a Simple Initialization Technique .............. 617
Rahma Ouchani, Mohammed Merzougui, and M’barek Nasri

Interest of Remote Sensing and GIS in the Study of Water Erosion: Case
of the Zat Watershed (High Atlas, Morocco) ..............c.ouuuunnnnnnn... 626
Jihad Bouaida, Omar Witam, and Monsif Ibnoussina

Accelerating NLP for Technologically Underserved Languages: A Corpus

for Moroccan Dialect ......... ... 633
Hajar Zaidani, Maryeme Zaim, Abderrahim Maizat,
Mohammed Ouzzif, and Charif Mahmoudi

A Comparative Analysis of Top Ten Real Estate Advertising Web Sites

TN MOTOCCO .. ettt et e e e e e e e e e e e 643
Saloua Bensiali, Zainab Azough, Lahoussaine Baamal,
and Ayoub El Adraoui

Robust Vector Control of Synchronous Reluctance Motor Using Space
Vector Modulation Algorithm .......... ... ... 655
Yassine Zahraoui, Mohamed Moutchou, and Souad Tayane

Machine Learning Applications for Consumer Behavior Prediction ........... 666
Nouri Hicham and Sabri Karim

LSTM Deep Learning Method for Radiation Short and Long-Term

Prediction .. ... ... 676
Mohamed Khala, Houda Abouzid, Sara Teidj, Omar Eloutassi,
and Choukri Messaoudi



Contents XXix

COVID-19 Contact-Tracing Technology, Users’ Privacy and Security ......... 697
Anasse Hanafi, Mohammed Bouhorma, and Lotfi Elaachak

Application of Al and IoT in the Containment of the Covid19 Pandemic ....... 706
Ikram Ben Abdel Ouahab, Lotfi Elaachak, Fatiha Elouaai,
and Mohammed Bouhorma

CNN Model for Change Detection of Argania Deforestation

from Sentinel-2 Remote Sensing Imagery ................................. 716
Soufiane Idbraim, Zakaria Mimouni, Mohamed Ben Salah,
and Mohamed Reda Dahbi

Bowstring Bridge: Suspension Removal and Base for Progressive Collapse
ANALYSIS .o 726
Hanaa Maimouni, B. Kissi, and H. Khatib

Split Ring Resonator (SRR) Incorporated Patch Array Antenna

with Enhanced Gain and Bandwidth for 5.8 GHz WLAN Applications ........ 739
Mohammed Bendaoued, Anouar Es-Saleh, Soufian Lakrit, Arnab De,
Sudipta Das, and Ahmed Faize

State of Charge Estimation of Lithium-ion Batteries Using Artificial

Intelligence Based on Entropy and Enthalpy Variation ...................... 747
Hind Elouazzani, Ibtissam Elhassani, Mohammed Ouazzani-Jamil,
and Tawfik Masrour

Covid-19: Impact of the Lockdown on the Behavior and on Waste
Management, Case Study Ajdir, MOTOCCO . .......ccoviiiiiinneiiiinnan. 757
Ahmed Ait Errouhi, Jihane Gharib, Yassir Bouroumine, and Mahdi Raji

Development and Performances Comparison of Memory Architectures
for Multiprocessor System on Chip at the SystemC/TLM .................... 769
Kaoutar Aamali, Abdelhakim Alali, Mohamed Sadik, and Zineb El Hariti

Corporate Finance and Governance: Role of Financial Policy

in Governance of Banks Listed on the Stock Exchange Market ............... 780
Abdelhamid Boulaksili, Mhamed Hamiche, Ouail El imrani,
Abdelrhani Bentahar, Abdelfattah Lahiala, Najoua Chaouche,
and Yousra El Hajel

Toward a New Framework for Process-Aware 1oT Discovery ................ 793
Iman Elkodssi, My Driss Laanaoui, and Hanae Sbai

An Efficient Framework for the Implementation of Sustainable Industry 4.0 .... 804
Sara Kachiche, Youssef Gahi, and Jihane Gharib



XXX Contents

Towards Sustainable Financing Through Local Tax Revenue Forecasting

UsSIng Time SeTieS .. ..ottt e e e et

Nabil Ourdani and Mohamed Chrayah

A New Hybrid Artificial Intelligence Model for Diseases Identification .. .....

Abdallah Maiti, Abdallah Abarda, and Mohamed Hanini

Improving Small Files Processing in HADOOP ...........................

Mohamed Eddoujaji, Hassan Samadi, and Mohammed Bouhorma

Hierarchical Classification Method Based on Weighted Barycenter

to Resolve the Problem of Group Separation ..............................

Sara Jeddin and Youssef Bentaleb

Detecting Malicious and Clean PowerShell Scripts Among Obfuscated

Commands Using Deep Learning Methods and Word Embedding ...........

Seda Kul, Ahmet Manga, Zeki Esenalp, Ridvan Kaplan, and Ahmet Sayar

Topological 3D Spatial Interpolation Based on the Interval-Valued

Homotopy Continuation ................iiieiinne ...

Ali Jamali, Francesc Anton Castro, and Ismail Rakip Karas

Author Index . ....... ... .. .



®

Check for
updates

Solving the Dynamic Ambulance Relocation
and Dispatching Problem Using a Novel
Metaheuristic

Maryam Alami Chentoufi®, Rachid Ellaia, and Mohamed Lamrabet

Laboratory of Study and Research in Applied Mathematics (LERMA), Engineering for Smart
and Sustainable Systems Research Center (E3S), Mohammadia School of Engineers,
Mohammed V university in Rabat, Ibn Sina Avenue, BP. 765, Agdal, Rabat, Morocco
Maryam.lamil2@gmail.com

Abstract. Proper deployment and a good management of emergency vehicles
leads to shorter response times to an emergency call and thus reduces suffering,
mortality and adverse health consequences for patients. In this context, we pro-
posed a dynamic management of emergency vehicles in Morocco through the SOS
accident system. Indeed, decision-making in these emergency situations remains
a difficult task, given the number of variables that come into play on the one hand
and the dynamism and unpredictability of some of them on the other. The gen-
eral field in which the present project falls is in Vehicle Routing Problem (VRP),
which involves building routes at minimum cost so that vehicles can visit exactly
once each customer who has been geographically distributed. We are going to be
more particularly interested in a management of ambulances in real time since it
will be done on the basis of information which will become accessible over time,
which leads to the resolution of the problem of the dynamic elaboration of vehicle
routes with time window (DVRPTW). To carry out the current project, we first
developed a mathematical model of the response time of emergency vehicles, and
calculated the travel time of the vehicles. Then, we used a novel metaheuristic
based on Passing Vehicle Search and Tabu search algorithm for the optimization
part, which allowed us to take into account most of the constraints that appear in
the practice and which constrain emergency vehicles during their daily missions.

Keywords: Vehicle routing problem - Real-time emergency response - Vehicle
assignment - Vehicle allocation - PVS algorithm - Tabu search - Emergency
vehicles management

1 Introduction

With the construction of urbanization and the increasing traffic vehicles, the frequency
and impact of traffic accidents are intensifying. The research on emergency rescue is
getting more and more attention. When traffic accident occurs, rescue timeliness is
the key to emergency rescue. Reasonable arrangement of emergency vehicle path can
avoid congestion and shorten the travel time, so that the accident loss can be reduced.

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
M. Ben Ahmed et al. (Eds.): SCA 2022, LNNS 629, pp. 1-23, 2023.
https://doi.org/10.1007/978-3-031-26852-6_1


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-031-26852-6_1&domain=pdf
https://doi.org/10.1007/978-3-031-26852-6_1

2 M. Alami Chentoufi et al.

Emergency systems operate in highly dynamic environments and are subject to fairly
frequent disruptions. These disruptions are due to the dynamic arrival of service requests
throughout the day. This project is therefore part of a context where we are seeking to
define a dynamic distribution strategy for emergency vehicles to optimize response time
in a changing environment while making the most of the information and technologies
available, more specifically telecommunications tools and distributed architectures. The
vehicle distribution strategy must adapt to the variations observed in the environment
and ensure the best possible compromise between the quality of the solution provided
and the computing time required. We present in the second section of the state of art
the situation studied in a specific context relating to road safety in Morocco which has
been discussed in several scientific articles whether at the level of analysis of statistical
data of road traffic mortality in Morocco [1], or at the level of study on the evolution of
road safety in Morocco [2] and the quality of its management system [3]. In Sect. 3, we
modeled the emergency vehicle response time, which is the period between receiving the
call and arriving at the incident scene of an ambulance. Next, we will find the optimal
path between the accident site and each of the emergency vehicles available, while
calculating the travel time generated by our model for all vehicles. We then present
a novel metaheuristic based on Passing Vehicle search and Tabu search algorithm to
identify the emergency vehicle that will have the shortest travel time. Section 4 will be
devoted to the discussion of the various results obtained.

2 State of Art and Related Works

2.1 The Vehicle Routing Problem

The vehicle routing problem is a combinatorial optimization and operations research
problem; it falls under the category of transportation problems which is based on the
fact that a fleet of vehicles must be routed to visit a set of customers at a minimum
cost, subject to vehicle constraint and driving time constraint. In the case of medical
emergency management, this problem includes dynamic elements, and unknowns that
will be managed by graphical information systems (GIS) and global positioning systems
(GPS), and consequently manage vehicle routes.

To solve Dynamic VRPs, several works based on metaheuristics have been proposed
over the last decade, including:

— Among the most cited articles in the DYNAMIC VRPS literature, the study by Bent
and al [4], which presents a multiple plan approach (MPA) and another multiple
scenario approach (MSA).

— Novoa and al [5] adopted a dynamic approach based on the rollout algorithm [6] to
solve static VRP with stochastic demands. In this problem the customer demands
follow a known probabilistic distribution and the exact customer demand is only
revealed at the time of delivery.

— The work done by Potvin and Benyahia, where they associated each vehicle with a
vector of attribute values reflecting the effect of inserting new service requests into
its current route, while using the genetic algorithm (GA) [7]. On a similar problem
Cheung and al [8] also applied their own implementation of the genetic algorithm.
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This time the problem is characterized by tough windows of time when mail collection
and delivery must take place. Always with the genetic algorithm, but this time on
another version of the Dynamic VRPs, Hemert and Poutre [9] introduced the notion
of successful regions, which are poles, where there are more likely potential customers.
The problem addressed this time is a problem of collecting loads from customers and
delivering to a single central depot.

— The article of Azi and al [10] whose idea is to set the routes, from the start, of
the vehicles from the depot and the decision to be taken for dynamic requests only
concerns their acceptances or rejection according to their proximity to the vehicles.
Routes already planned. This work was based on the Neighborhood Search (NS)
algorithm.

— In their article, Montemmani and al [11] have broken down the planning period into
sub-periods during which a re-optimization takes place which takes into account new
dynamic queries. The static problem is solved using the ant colony system.

In this context, several projects have been launched to create tools to optimize,
monitor and manage emergency interventions. Among these projects, we can cite the
MERCURE project, which is based on a monitoring system that optimizes resources,
travel times and takes care of all the constraints relating to the medical field such as the
level of emergency, pathology, medical skills, localization. .., which allows to quickly and
dynamically solve the problem of management of emergency vehicles with a high level of
precision, and this thanks to the most recent models and algorithms seated of emergency
vehicles with a high level of precision, and this thanks to the most recent models and
algorithms seated of emergency vehicles such as the global location coverage model
(LSCM), which aims to minimize the number of ambulances needed to cover all demand
points. As well as the Maximum Coverage Locating Problem (MCLP) model, which
aims to maximize population coverage subject to the limited availability of ambulances.
However, to get closer and closer to reality, several dynamic models are starting to emerge
to periodically update ambulances, which do not depend only on sophisticated system
technologies, but also on the availability of search heuristics. Fast and accurate, allowing
variations in travel time during the day to be included in the shortest path calculations.

As part of our project, we will build on the projects and models launched previ-
ously, to establish our own model that shapes the vehicle dispatch system, considering
communications from the transportation network, and the vehicle dispatch center, which
minimizes response times for emergency vehicles, so that they interact more quickly with
their environment, by using the hybridization of the algorithms we have just mentioned.

2.2 Moroccan Road Safety Policy

The road safety policy in Morocco has seen an important turning point in the management
of the problem of traffic accidents. In order to create a general mobilization and federate
all efforts around the subject, the Government has put in place an Integrated National
Security Strategy covering the period 2017-2026. It is part of a long-term vision aimed at
the development of responsible behavior and the emergence of safer roads, the objective
being to reduce the number of deaths due to accidents by 50 pc by 2026, or less than
1,900 dead and not more than 3,000 in 2020.



4 M. Alami Chentoufi et al.

Morocco has adopted a new road safety strategy for 2026 which sets an ambitious
and quantifiable target for reducing road fatalities by half compared to its current level,
as a solution of this issue.

In this context, the idea of the proposed project focuses on four axes:

Help provided to victims of traffic accidents through the SOS accident application.
Management of accidents on the road.

— Assessment and decision support in terms of accident risks.

Post accident care.

2.2.1 Help Provided to Victims of Traffic Accidents through the SOS Accident
Application

First, we are going to set up an application (Android and iOS) that would allow Internet
users to be quickly put in touch with the nearest security post to report an emergency
situation, especially in the event of an accident (Fig. 1). Indeed, the SOS accident appli-
cation would put the driver in touch with the medical regulation center, by also providing
the geolocation data of the telephone (Fig. 2) and the data entered during the creation
of his account on the application, in order to allow rapid and appropriate emergency
response. Overview of the use of the application:

After installing the application, the user is prompted to create an account and provide
the following information (Fig. 3):

— Last name *;

— First name *;

— Address *;

— CIN #;

— Phone number *;

— Blood groups, Rhesus; (Possibility to import the receipt).

— Allergy: Yes / No (If Yes, give the user the possibility to import the proof).

— History of illness; Yes / No (If Yes give the user the possibility to import the medical
file).

— eftc...

This falls within the framework of the ambition: “Assistance provided to victims of
traffic accidents”. Indeed, the effectiveness of road accident rescue services is often a
question of time. People who receive prompt and adequate treatment are more likely to
survive. In order to improve the quality of assistance (support on the scene and during
the transfer of victims).

2.2.2 Back Office Application Dedicated to Emergency Personnel

Another back office application dedicated to emergency personnel is offered as part of
this project, it allows:
Management of internet users’ requests through (Fig. 4):
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— The consultation on the map of the geographical position of ambulances and that
communicated by the requesters for help (from the SOS accident application).

— Communication of the command to the ambulance and transfer of the GPS position
to reach the victim and take charge.

— Entering requests received by phone.

— Search (by Application No., by region, by CIN).

— The update...,

— etc.

The follow-up of emergency requests through:

— The implementation of indicators and dashboards for piloting and monitoring
accidents.

— The creation of a repository of data for the management of indicators related to road
accidents.

Principle of vehicle geolocation: The geolocation of vehicles makes it possible to
know at any time, in near real time, where the vehicles equipped with geolocation devices
are located.

The GPS geolocation system connects to the satellite positioning network to know its
location. The data is then transmitted to the driver and / or to the operator of the medical
regulation center, generally by mobile cellular networks. Operation of the emergency
vehicle geolocation system Emergency vehicle geolocation systems (ambulances) work
with two key elements:

— GPS trackers connected to the satellite positioning network and installed on all vehicles
in the fleet, allowing emergency vehicles to be geolocated,

— Fleet management software, connected to the trackers, generally by the mobile cellular
network, which indicates the positioning of vehicles equipped with these trackers.

Overview of the use of the application:

— At the level of the SOS accident application, the user connects to the application and
makes a request for the nearest ambulance to join him immediately,

— At the Back office level, the operator consults the geographical position of the
ambulances and that of the user on the map to find the nearest available vehicle,

— The operator communicates the command to the ambulance and transfers the route to
reach the victim and take charge of him to his vehicle’s GPS.



