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Abstract

The delivery services sector has experienced significant growth in recent years due to the
increasing adoption of digital technologies and geolocation systems, which contributed to
improving service speed, accuracy, and communication between different users. This evolution
has led to the emergence of smart applications aimed at improving delivery management and

providing more flexible and efficient solutions.

This thesis focuses on the design and development of a smart delivery application based on
real-time geolocation tracking, providing an interactive platform that connects the client, driver,
and recipient. The system was developed using modern technologies, mainly React Native for
the front-end, Node.js with Express.js for the back-end, PostgreSQL for database management,
and OpenStreetMap and OpeRouteService for mapping and route calculation services. The
application also provides several important functionalities, such as sending delivery requests,
real-time driver tracking, shortest route calculation, request management, and instant

notifications, while supporting multilingualism to improve user experience.

This work aims to provide an intelligent and efficient system that contributes to improving

delivery services and facilitating interaction between the different actors within the system.
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Résumé

Le domaine des services de livraison a connu un grand développement ces derni¢res années
grace a I’utilisation croissante des technologies numériques et des systémes de géolocalisation,
ce qui a contribué a améliorer la rapidité des services, leur précision ainsi que la communication
entre les différents utilisateurs. Cette évolution a conduit a D’apparition d’applications
intelligentes visant a améliorer la gestion des opérations de livraison et a fournir des solutions

plus flexibles et efficaces.

Ce mémoire porte sur la conception et le développement d’une application intelligente de
livraison basée sur la géolocalisation en temps réel, offrant une plateforme interactive reliant le
client, le chauffeur et le destinataire. Le systetme a été développé a 1’aide de technologies
modernes, notamment React Native pour le front-end, Node.js avec Express.js pour le back-
end, PostgreSQL pour la gestion de la base de données, ainsi que OpenStreetMap et
OpenRouteService pour les services de cartographie et de calcul d’itinéraires. L application
offre également plusieurs fonctionnalités importantes, telles que I’envoi des demandes de
livraison, le suivi du chauffeur en temps réel, le calcul des plus courts trajets, la gestion des
demandes et les notifications instantanées, tout en prenant en charge le multilinguisme afin

d’améliorer I’expérience utilisateur.

Ce travail vise a proposer un systeme intelligent et efficace contribuant a 1’amélioration des

services de livraison et a la facilitation de I’interaction entre les différents acteurs du systeme.

Mots-clés :

Services de livraison, Géolocalisation dynamique, Suivi en temps réel.
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General Introduction

General Introduction

With the rapid advancement of digital technology, smart applications have become an
essential part of daily life, contributing to the transformation of many sectors, especially those
related to services and interactions between individuals. The delivery sector is considered one
of the most prominent fields that has undergone significant transformation due to the increasing

demand for speed, accuracy, and easy access to services.

This project is part of this digital transformation, as many modern systems seek to exploit
geolocation technologies in order to improve delivery services. Instead of relying on traditional
methods characterized by slowness and limited flexibility, it has become possible to develop
intelligent solutions based on direct connection between users and drivers, which contributes to
accelerating operations and improving their efficiency. Despite the importance of delivery
services, traditional systems still suffer from several shortcomings, including inaccurate
location identification, difficulty in tracking orders, and slow response times. Hence, the main

problem addressed in this project emerges:

How can an intelligent system be designed to effectively connect clients and drivers while

ensuring fast delivery, accurate tracking, and improved service quality?

This project aims to design and develop a smart mobile application dedicated to facilitating
delivery operations between individuals, based on real-time geolocation technologies. It seeks
to enable users to create delivery requests easily and automatically connect them with the
nearest available driver, while also providing real-time order tracking, improving service

quality through a rating system, and offering a smooth and efficient user experience.
This project is organized into three interconnected chapters:

o Chapter One is devoted to the theoretical study, presenting the fundamental concepts
related to delivery services, logistics, and geolocation technologies, along with an

overview of the proposed project.

o Chapter Two focuses on system analysis and design, where the functional and non-
functional requirements are identified, the different actors within the system are studied,
and the system’s behavior and structure are modeled using UML diagrams such as use

case diagrams, sequence diagrams, and class diagrams.
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o Chapter Three is dedicated to the implementation and development phase, where the
system is practically developed, the main tools and technologies used are presented, and

the developed interfaces and application workflow are explained.

Finally, this project represents an attempt to provide a practical and simple solution for
improving delivery services by exploiting the possibilities offered by modern technologies,

with the aim of building an efficient and scalable system.
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Chapterl: Automated Delivery and Geolocation

Technologies

1. Introduction

The delivery sector is considered one of the vital sectors in daily life, as it plays a major role
in facilitating commercial and personal transactions and in transporting goods and parcels
between senders and recipients. With the increasing volume and diversity of orders, numerous
delivery offices have emerged, operating under specific administrative systems and regulations
that often rely heavily on human intervention. This reliance limits delivery speed, flexibility,

and the ability to adapt to rapid changes in large urban areas.

In contrast, technological advancement and the emergence of geolocation technology have
significantly improved the performance of such systems. Through enabling real-time parcel
tracking and optimizing route management, these technologies have enhanced operational
efficiency. Scientific studies have demonstrated that integrating digital technologies with

delivery systems increases efficiency and reduces risks related to theft and delays.

This chapter aims to provide a comprehensive study of delivery offices, with a focus on
analyzing the role of geolocation in enhancing transport and delivery services. It also prepares
the transition toward a new delivery model based on direct citizen participation, ensuring

greater flexibility, higher efficiency, and improved security in delivery operations.

2. Basic Concepts in Delivery

2.1 Definition of a Delivery Office (Courier/Delivery Service)

A delivery office is defined as a logistics system specialized in transporting parcels and goods
from the point of dispatch to the point of reception (sender-recipient) in an organized and
efficient manner. Its objective is to meet customer needs as quickly as possible while
maintaining high levels of accuracy and reliability. Delivery offices represent a fundamental

component of modern supply chains, particularly with the growth of e-commerce and the

increasing reliance on fast delivery services [1].
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2.2 Operating Method

The operational mechanism of traditional delivery offices relies largely on manual
administrative and organizational procedures throughout most stages of the process. This model
is based on direct coordination between employees and drivers using communication tools such
as telephone calls and paper records. The process typically involves interconnected stages as

follows:

2.2.1 Order Reception Stage

The process begins with receiving delivery requests from customers through:
e Direct visits to the office;
e Phone calls ;
o Short messages or basic communication tools.
The responsible employee manually records the order details in a paper register or a simple
electronic table. The recorded data usually includes:
e Sender and recipient names ;
e Delivery address (textual description) ;
e Phone number ;
e Parcel type and weight ;
e (Cash-on-delivery amount (if applicable).

In this traditional model, textual address descriptions are used without precise geographic

coordinates, which may lead to errors or delivery delays.

2.2.2 Order Organization Stage

After collecting the orders, the office manager proceeds to:

e Group parcels according to general geographic areas (districts, municipalities, cities);
e Manually prioritize them based on reception time;
e Prepare delivery lists for each driver.

Parcel distribution among drivers is typically based on personal experience or prior knowledge

of the area rather than route optimization algorithms.

2.2.3 Manual Route Planning Stage

In the traditional system, drivers rely on:

o Personal knowledge of road networks ;

o Paper maps or basic navigation applications;
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o Phone guidance from customers when necessary.
There is no centralized system to calculate the shortest or fastest route; instead, route selection

depends on personal judgment.

2.2.4 Execution and Delivery Stage

The driver delivers the parcels according to the assigned list. Upon arrival:

o The driver verifies the recipient’s identity;
e Collects payment in cash (if applicable);
e Obtains the recipient’s signature in a paper register as proof of delivery
If the recipient is unavailable, the parcel is returned to the office or rescheduled for another

delivery attempt.

2.2.5 Monitoring and Follow-up Stage

In the traditional mechanism:

e There is no real-time tracking of drivers;
e Drivers are contacted by phone to determine their location;
e Order statuses are manually updated at the end of the day.
Performance reports are prepared based on paper records, which may result in inaccuracies or

difficulties in generating detailed statistics.

3. Challenges Faced by Delivery Offices

Despite the significant role that delivery offices play in facilitating the transportation of parcels
and goods between individuals and businesses, this sector faces several challenges that directly
impact the efficiency and quality of the services provided. These challenges become more
evident with the increasing demand for delivery services and the rapid expansion of urban areas.

The following are the main difficulties encountered by traditional delivery systems.

3.1 Inaccurate Address Information

One of the most common challenges in traditional delivery services is the lack of precise
address information. In many cases, the location of the recipient is determined based on textual

descriptions such as the name of the neighborhood, street, or a nearby landmark, without relying

on accurate geographic coordinates.

This method often makes it difficult for delivery workers to identify the exact destination,

forcing them to spend additional time searching for the address or contacting the recipient
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multiple times. Consequently, this issue can lead to delivery delays and increased operational

costs.

3.2 Traffic Congestion

Traffic congestion is another major factor affecting the efficiency of delivery services,
particularly in densely populated urban areas. Heavy traffic conditions increase travel time
between delivery points, which significantly reduces the number of deliveries that can be

completed within a given timeframe.

Furthermore, traffic congestion leads to higher fuel consumption and negatively affects the
productivity of delivery personnel, thereby increasing the overall operational costs for delivery

companies.

3.3 Difficulty in Parcel Tracking

Many traditional delivery offices rely on limited monitoring methods, such as telephone
communication, to obtain information about the status of an order or the location of the delivery
driver. The absence of digital tracking systems makes it difficult to determine the exact location
of a parcel during the delivery process. Additionally, the lack of real-time tracking reduces
transparency between the delivery service provider and the customer. As a result, customers are

often unable to monitor the progress of their deliveries unless they directly contact the delivery

office or the driver [1].

3.4 Inefficient Order Management and Organization

In many delivery offices, orders are managed manually or through simple tools such as paper
records or basic electronic spreadsheets. This traditional approach can make it difficult to

efficiently handle a large number of orders simultaneously, especially when demand increases.

Moreover, poor organization and manual data entry may result in errors when recording

information or assigning deliveries to drivers. These issues may lead to delivery delays,

operational inefficiencies, or even the loss of certain orders[2].

3.5 Limited Pricing Flexibility
Another challenge faced by many delivery offices is the lack of flexibility in pricing policies.
Most traditional delivery services rely on fixed pricing structures based on predefined

geographic zones or estimated distances.
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Although this pricing model simplifies the process of calculating delivery costs, it does not
always reflect the actual conditions of the delivery process. In some cases, the delivery fee may
be relatively high compared to the actual distance or the value of the parcel, while in other cases

it may not adequately compensate the delivery worker for the effort involved.

Furthermore, the absence of negotiation mechanisms or dynamic pricing strategies limits the

system’s ability to adapt to changes in demand, traffic conditions, or operational costs.

4. Concept of Geolocation

Geolocation refers to the process of determining the precise geographic position of a person,
vehicle, or device on the Earth’s surface in real time using geographic coordinates (longitude,
latitude, and sometimes altitude). Longitude and latitude define the exact position of a point on

the Earth’s surface, while altitude adds a vertical dimension. These coordinates are linked to

information systems that allow data analysis and visualization on digital maps [3].

5. Mechanism of Geolocation

Geolocation relies on an integrated set of systems and technologies, mainly:

5.1 Global Positioning System (GPS)
5.1.1 Definition

GPS 1is a satellite-based navigation system that allows real-time positioning of objects. In
business contexts, it is primarily used for tracking company vehicles, enhancing security

(especially against theft or for emergency assistance), and analyzing driving behavior to

improve operational performance [3].

5.1.2 How It Works

GPS operates as follows:

o The GPS device receives signals from at least three satellites to calculate location using

the triangulation principle;

e The embedded processing unit converts these signals into GPS coordinates and may

associate additional data (speed, stopping time, etc.);

e A communication unit then transmits the data to a remote server via GSM, GPRS,

3G/4G/5G networks, often using an integrated SIM card. In areas with weak network

coverage, some devices use satellite links to update information[3].
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FLEET TRACKING PROCESS

CNSS Network Vehicle Installed
Location Data with GPS Device

Wwireless Network
Transmitting Data

Fig.1. 1: How GPS works? [3].
5.2 Wi-Fi Positioning System
The Wi-Fi Positioning System (WPS) determines the location of a device by analyzing signals
from nearby wireless access points. A smartphone scans the available Wi-Fi networks in its
surroundings, and these networks are compared with a database containing the geographic

coordinates of known access points.

Through this process, the system can estimate the device’s location with reasonable accuracy,
particularly in urban areas where Wi-Fi networks are widely available. This technique is

commonly used in mobile applications, especially in environments where GPS signals are

weak, such as inside buildings or tunnels [4].

5.3 Bluetooth Beacons

Bluetooth Beacons are small devices that transmit Bluetooth Low Energy (BLE) signals
continuously. When a smartphone enters the range of a Beacon, a mobile application can detect
the signal and estimate the user's location based on the signal strength.

This technology is widely used for indoor positioning in environments such as shopping malls,

airports, and large buildings, where traditional GPS signals may not function effectively [6].

5.4 Cell Tower Triangulation
Cell Tower Triangulation is a technique used to estimate the location of a mobile device by

analyzing signals received from nearby cellular network towers. When a smartphone connects
to the mobile network, it communicates with one or more cell towers. By measuring the signal
strength and the distance between the device and multiple towers, the system can estimate the

approximate geographic position of the device.
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Although this method is generally less accurate than GPS, it remains useful in areas where GPS

signals are weak or unavailable, such as urban environments or indoor locations [5].

6. Types of Geolocation

Geolocation is scientifically classified according to the nature of movement, data flow
pattern, and coordinate update mechanism. The most commonly adopted classification

distinguishes between static geolocation and dynamic geolocation.

6.1 Static Geolocation

This type typically relies on GPS systems. Technically, it involves receiving signals from at

least three satellites and calculating coordinates using triangulation algorithms. Since the object

is stationary, the focus is on improving absolute accuracy rather than tracking movement [3].

6.2 Dynamic Geolocation

Dynamic geolocation refers to continuously or periodically determining and tracking the

position of a moving object, with coordinate updates in real time or at short intervals.

In this context, the process extends beyond calculating a single geographic point to recording

routes, calculating speed and direction, estimating expected arrival time, and analyzing

movement behavior [3].

7. Difference Between Static and Dynamic Geolocation

7.1 Nature of Movement
Static geolocation relates to non-moving objects with stable coordinates over
time, whereas dynamic geolocation deals with moving objects whose coordinates

constantly change and therefore require periodic updates.

7.2 Data Flow
In the static model, data flow is limited and occasional. In the dynamic model,
data transmission is continuous and depends on network connectivity for real-

time analysis.
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7.3 Applications
Static applications are mainly referential or documentary (mapping, surveying),
while dynamic applications are operational and interactive (smart transportation,

delivery services).

8. Proposed Solution

After reviewing traditional delivery systems and geolocation technologies, it becomes clear
that current technological capabilities allow the development of more flexible solutions based
on direct interaction between individuals through mobile applications that rely on real-time

geographic positioning. From this perspective emerges the proposed project idea.

9. Definition of the Proposed Project

The idea of this project is to design and develop a smart mobile application that functions as
an interactive digital platform aimed at facilitating parcel delivery between individuals in a fast
and efficient manner. The application connects two main categories of users within a unified

digital environment:

e Individuals who wish to send a parcel or an item to another person located in a different

geographical area;

o Independent drivers who own various means of transportation such as cars, motorcycles,
or bicycles and are willing to provide delivery services in exchange for financial

compensation.

The application relies on geolocation technologies to accurately determine the locations of
drivers, which enables the system to assign delivery requests to the nearest available driver. In
addition, the application provides a real-time tracking feature, allowing users to monitor the
delivery process and follow the parcel’s route from the moment it is picked up by the driver

until it is successfully delivered to the recipient.

10. Project Objectives

This project aims to achieve a set of key objectives that contribute to the development of
delivery services and enhance their efficiency and flexibility. The main objectives of this project

include:

10
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Facilitating the process of sending parcels between individuals through an easy-to-use

digital platform;

Utilizing geolocation technologies to accurately determine the locations of both users

and drivers;

Reducing the time required for delivery operations by assigning requests to the nearest

available driver;

Providing a real-time tracking system that enables users to monitor the status of their

orders step by step;

Creating flexible job opportunities for individuals who own means of transportation and

wish to provide delivery services;

Improving the efficiency of delivery operations management through the use of modern

digital technologies;

The project aims to provide a flexible and adaptive pricing mechanism that considers
multiple factors such as distance, demand, and traffic conditions, ensuring a fair balance

between service cost and quality.

11
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11. Conclusion

This chapter demonstrates that delivery systems constitute a fundamental component of the
contemporary logistics system, particularly with the expansion of e-commerce and increasing
demand for fast transportation services. Despite their economic importance, they face numerous

challenges from multiple perspectives.

The chapter also shows that geolocation, as a technology based on satellite navigation systems
and real-time geographic data processing, represents a strategic tool capable of reshaping
modern delivery systems by improving operational efficiency, reducing costs, and enhancing

service transparency

Therefore, transitioning from traditional delivery models to intelligent systems based on
geolocation is not merely a technological option but an organizational and economic necessity
dictated by modern market demands. This theoretical framework forms the foundation upon
which the practical component of the project will be developed in subsequent chapters, aiming
to present an innovative and scalable solution that improves delivery services and enhances

their effectiveness and sustainability.

12
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Chapter 2: System Analysis and Design

1. Introduction

After presenting the theoretical framework in the first chapter, which addressed the concepts
of delivery services, logistics, and geolocation technologies, this chapter represents the practical
extension of this work by focusing on the systematic analysis and design of the proposed
system. It aims to provide a clear understanding of how the application operates by identifying
its requirements and establishing a well-defined vision of its components and operational

mechanisms.

This chapter also focuses on identifying the different actors involved in the system, namely the
user, the driver, and the receiver, while analyzing the interactions between them in a way that
reflects the real workflow of the application. This analysis contributes to clarifying the system’s

logic and the flow of its processes in a coherent and organized manner.

In this context, UML diagrams are adopted as a fundamental tool for system modeling, through
the development of use case diagrams, sequence diagrams, and class diagrams. These diagrams
help provide a comprehensive view that facilitates the development process and reduces the

likelihood of errors during implementation.

Therefore, this chapter constitutes a key step toward the actual implementation phase by
establishing a solid design foundation that ensures the development of an efficient, well-

structured, and scalable system.
2. Proposed System Description

The proposed system consists of a smart application designed to facilitate delivery operations
between individuals. It aims to connect customers who wish to send parcels or goods with
independent drivers willing to provide delivery services in exchange for a negotiable fee, within

an interactive digital environment based on geolocation technologies.

The system operates on the principle of intelligent matching between customers and drivers,
allowing the customer to enter order details, including the pickup location and delivery
destination, after which the system analyzes this data and assigns the request to the nearest
available driver based on real-time location, previous ratings, and vehicle type. Once the driver

accepts the request, it must also be confirmed by the customer before the delivery process

13
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begins, after which real-time tracking is provided, enabling both the customer and the receiver

to monitor the parcel’s route until it is successfully delivered.

In addition, the system offers a flexible payment mechanism and allows users to rate drivers
after completing the delivery, which contributes to improving service quality and enhancing
trust among users. Overall, the system is characterized by its ability to reduce delivery time,

optimize resource utilization, and provide a smooth and efficient user experience.
3. Requirements Analysis

Requirements analysis aims to identify the various functions that the system must provide, in
addition to the non-functional characteristics that ensure its performance quality and stability.
This analysis represents a fundamental step to ensure that the system aligns with user needs and

achieves the project objectives.

3.1 Functional Requirements

Functional requirements represent the set of operations and services that the system must

provide to its users, and can be summarized as follows:
e Allow users to create a new account within the system;
o Enable users to log in using their personal credentials;

o Allow users to submit a delivery request including parcel details, pickup location, and

delivery destination;

e Assign the request to the nearest available driver based on geolocation and previous

rating and the type of vehicle;
« Enable the driver to accept or reject delivery requests;
o Allow the client to accept or reject the assigned driver;
e Execute the delivery process from the pickup location to the delivery destination;
o Provide real-time tracking of the delivery request;
o Enable the recipient to confirm the receipt of the parcel;
e Provide a flexible payment system based on negotiation;

e Allow both the client and the recipient to rate the driver after the delivery is completed.

14
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3.2 No-Functional Requirements
No-functional requirements define the quality attributes and performance of the system,

including:
1. Performance:

The system must respond quickly to user requests, especially for tracking and request

assignment operations.
2. Security:
Ensure the protection of user data through authentication mechanisms.
3. Usability:

Provide a simple and user-friendly interface that allows easy interaction without complexity.
4. Availability:

Ensure continuous system operation without interruption.

5. Scalabitity:

The system should be capable of handling a large number of users and requests efficiently.

6. Pricing Flexibility:

The driver relies on a flexible pricing mechanism that considers multiple factors such as

distance and traffic conditions, ensuring a fair balance between service cost and quality.

4. Unified Modeling Language (UML)

set of integrated diagrams and graphical notations. It was developed to help software engineers
and system developers analyze, design, visualize, and document information systems. UML
allows the representation of system components, relationships, and behaviors in an organized
visual manner that facilitates understanding the system structure before the implementation

phase.

UML represents a set of engineering best practices that have proven effective in modeling large
and complex systems. It is widely used in object-oriented software development and plays an
important role in the software development process. UML diagrams help development teams

communicate more effectively, analyze system requirements, explore different design

solutions, and validate the system architecture before the implementation stage[7].
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4.1 Use Case Diagram

A Use Case is formally defined as a structured and systematic description of system behavior
from the user's perspective. It represents an organized interaction between an external actor and
the system in order to achieve a specific goal that delivers functional value to the user. A use
case describes a logical sequence of events that illustrates how the system responds to various
inputs, including both normal and exceptional scenarios, making it a fundamental tool for

functional requirements analysis and for precisely defining system boundaries and

functionalities[ 7].

The system consists of three main actors: Client, Driver, and Receiver, where each actor has

a set of use cases that reflect their roles and functions within the system.
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Use Case Diagram
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Contacting the driver

Contacting the client
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q hand the package to the driver

@ «include»

Logout

Fig. 2. 1: Use Case Diagram

Account Management

These functionalities represent the common operations shared by all actors in the system and

include:
e Create Account: This use case allows all actors to create a new account in the system;

It has a mandatory relationship with Personal Information, meaning that entering

personal data is an essential step that cannot be omitted during the registration process.
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Update Information: It has an «extend» relationship with Personal Information, which
means it is an optional function that allows users to modify their data after creating the

account;
Login: Allows users to access the system using their personal credentials;

Logout.

Actor: Client

The client is the main actor in the system, as they initiate the delivery process and follow all its

Use Cases:

Enable Location: Necessary to accurately determine the client’s location, allowing the

system to properly direct the request;

Send Delivery Request: Represents the core functionality and has a mandatory
relationship with Order Information, where the user must provide package details and

both pickup and delivery locations;

Driver Accepted / Rejected: After the system suggests a driver, the client can accept

or reject the proposed driver;

Tracking: Enables the client to monitor the delivery process in real time;
Contacting the Driver: Allows communication during the delivery process;
Payment: Uses the Cash method, meaning cash payment is part of the process;

Driver Rating: Enables the client to evaluate the driver after the delivery is completed,

in order to improve service quality.

Actor: Driver

The driver represents the executing party of the delivery process, interacting with requests and

carrying them out.

Use Cases:

Enable Location: Allows the system to determine the driver’s location and assign

nearby requests;
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e Client Request Accepted / Rejected: The driver can accept or reject delivery requests;
e Delivery Implementation: Represents the main operation performed by the driver;

o Hand the Package to the Driver: Represents the stage where the driver receives the

package from the client, marking the actual start of the delivery process;

o Contacting the Client: Allows communication with the client to coordinate pickup or

delivery;
o Emergency: Handles exceptional situations during delivery.
Actor: Receiver
The receiver represents the final actor in the delivery process, where the operation ends.
Use Cases:
e Enable Location: Used to determine the receiver’s location when using the application;

e Tracking: Allows the receiver to follow the delivery status before receiving the

package;
o Contacting the Driver: Enables communication with the driver to coordinate delivery;
o Receive the Package: Represents the final step of the delivery process;
o Payment: Based on cash payment if agreed upon;
o Confirmation of Receipt: Used to confirm the successful completion of the process;
o Driver Rating: Contributes to improving service quality.

This diagram highlights a logical and integrated flow of the delivery process, starting from the
client, passing through the driver, and ending with the receiver. It also provides supporting
functionalities such as tracking, communication, and payment. This analysis helps in providing

a clear understanding of the system’s behavior.
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Use Case Diagram
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Fig. 2. 2: Special Use Case Diagram

Special Case : Client as Receiver

This scenario represents a special case in the system, where the user assumes both the sender
and receiver roles at the same time, which simplifies the process flow without affecting the

system structure or its core functionalities.

The process begins with creating a delivery request after enabling location services and entering
delivery details. The system then suggests a driver, who can be accepted or rejected by the
client. Once an agreement is reached, the delivery process is carried out with real-time tracking
and direct communication. Since the client is also the receiver, they receive the package,

confirm the operation, complete the payment, and rate the driver.
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The importance of this scenario lies in highlighting the system’s flexibility and its ability to
merge roles, as it maintains the same workflow logic while reducing complexity, thereby

enhancing user experience and supporting simpler and more realistic usage scenarios.

4.2 Sequence Diagram

A Sequence Diagram is one of the fundamental interaction diagrams in the Unified Modeling
Language (UML). It is used to model the dynamic behavior of a system by representing the
time-ordered interactions between objects or system components. This diagram presents objects
as vertically arranged lifelines, while the communications between them are depicted as

exchanged messages ordered chronologically from top to bottom, reflecting the logical

sequence of operations [7].

This sequence diagram represents the complete chronological flow of the delivery process
within the system, illustrating the interactions between the different actors: the Client, the

System, the Driver, and the Receiver.
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1. Login and System Initialization Phase

The process begins when both the client and the driver open the application and verify that
they already have accounts in the system. Authentication is then performed by checking the

email address and password.
Once the login process is successful:

e The client interface dedicated to sending delivery requests is displayed, with location
services enabled so the system can determine the client’s position and suggest the

appropriate driver;
e The driver interface dedicated to receiving delivery requests is also displayed.

The driver then activates geolocation (Enable Location) so that the system can identify the

current position and use it during the request assignment process.
2. Delivery Request Creation Phase
The client accesses the request interface and enters the delivery information, including:
e Pickup location ;
e Delivery location ;
o Package details.
After that, the delivery request is sent to the system (Send Request Delivery).
3. Suitable Driver Selection Phase
The system relies on several criteria to select the most suitable driver, mainly:
o The distance between the driver and the pickup location;
e Vehicle type ;
e Driver rating.

This is represented in the diagram using alternative conditions (alt), where the driver is

proposed if:
e The distance is less than or equal to 3 km;

e The driver has a good rating.
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The system then forwards the request to the selected driver.
4. Request Acceptance or Rejection Phase

When the driver receives the request:
e The driver can view the client’s information;
e Then decide whether to accept or reject the request;
In case of rejection:
e The request is canceled or reassigned to another driver;
In case of acceptance:
o The system sends a confirmation notification to the client;
e The actual delivery execution phase begins.
5. Tracking and Delivery Execution Phase
After the request is accepted:
e The system calculates the shortest route for the driver;
e Real-time tracking is activated.

The client can monitor the driver’s movement directly through the application, while

notifications are sent when:
o The driver arrives at the pickup location;
e The package is received ;
o The driver starts heading toward the delivery location.
6. Receiver Interaction Phase
The system sends a notification to the receiver informing them about the delivery process.
After opening the application:
e The receiver can view the driver’s information,;

o Track the delivery status in real time.
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When the driver arrives at the delivery location:
o The package is delivered to the receiver;

e The receiver confirms the receipt of the package (Confirmation of Package Receipt).
7. Rating and Payment Phase

After the delivery process is completed:

e The client or the receiver can rate the driver (Driver Rating), which contributes to

improving service quality.

The diagram also shows an alternative payment scenario (alt), where payment can be made

either by:
e The client ;
e Or the receiver.
Finally :
e The payment process is confirmed;

o The system sends a final notification indicating the successful completion of the entire

operation.
Special Sequence Diagram

This diagram represents the sequence of interactions exchanged between the client, the
system, and the driver during the execution of the delivery process in the special case where the

client is also the receiver.
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The process begins with logging in and enabling geolocation services, after which the client
creates a delivery request and sends the package information, pickup location, and delivery
location to the system. The system then analyzes the request and selects the most suitable driver
based on distance, vehicle type, and driver rating before sending the request for acceptance or
rejection. In the case of acceptance, the delivery process starts with the activation of real-time
tracking and instant notifications to monitor the different stages of the operation. Upon the
driver’s arrival, the client — acting also as the receiver — confirms the receipt of the package,
after which the payment process and driver rating are completed. This diagram highlights the
integration between the different system components and reflects the application’s reliance on
geolocation tracking and smart notifications to ensure an efficient and seamless delivery

process.

4.3 Class Diagram
A Class Diagram is one of the fundamental structural diagrams in the Unified Modeling
Language (UML). It is used to represent the static structure of a system by defining its classes,

their attributes, and methods, as well as the relationships that connect them.

The class diagram aims to provide a comprehensive view of the organization of system
components from an object-oriented perspective, highlighting how software entities are
structured and interact within a coherent logical framework. It is also considered a key tool in
the design phase, as it serves as a foundation for transforming the conceptual model into an

implementable model, thereby improving design quality and ensuring system clarity,

maintainability, and scalability [7].
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Main Entities of the System
1. Client

Represents the user who creates delivery requests within the system. This class contains
personal information such as the first name, last name, email address, phone number, and
password, role. It also includes several operations that allow the client to interact with the

system, including:
o CreateRequest(): used to create a new delivery request;

o RateDriver(): allows the client to evaluate the driver after completing the delivery

process;
e Viewnotification(): enables the client to view received notifications.

The Client class is associated with the Request class through a create relationship, where one
client can create multiple delivery requests, and the delivery to relationship applies in the case

of delivery to the receiver.
2. Driver

Represents the driver responsible for carrying out the delivery operation. This class contains
detailed information such as the geographical location (latitude, longitude), rating score (star),

and the number of accepted or rejected requests.
Its main operations include:
e AcceptRequest() / RejectRequest(): used to manage delivery requests;
o UpdateLocation(): updates the driver’s location in real time;
o UpdateAverage(): calculates and updates the average rating;
o EmergencyRequest(): handles emergency situations during delivery.

The Driver class is linked to the Request class through a delivery relationship, since one driver

can handle multiple requests.
3. Request
This is the core class of the system, representing the delivery request itself. It contains detailed

information such as:
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o Pickup and delivery locations ;
o Package description ;
e Request status (status) ;
o Payment and delivery confirmation states .
It also provides several operations, including:
e ConfirmPick(): confirms package pickup.
e ConfirmDelivery() : confirms successful delivery.

This class is associated with both Client and Driver, making it the central link between the

different components of the system.
4. Notification

Represents the notification management system within the application. It contains information

such as:
o Message content ;
e Read status .

The Notification class is connected to both Client, Receiver and Driver through send/receive

relationships, where each user can send or receive multiple notifications.
5. IgnoreRequest

Represents the cases in which a driver ignores a specific delivery request, and this contributes

to tracking driver behavior.
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5. Conclusion

In this chapter, the transition was made from the theoretical aspects discussed in the first
chapter to the practical aspects related to the design of the proposed system. The focus was
placed on modeling the system using UML diagrams, which provided a clear and structured
representation of its different aspects. The Use Case Diagram made it possible to identify the
main interactions between actors and the system, while the Sequence Diagram highlighted the
dynamic flow of message exchanges over time between its components. In addition, the Class

Diagram provided a precise representation of the system’s structural organization.

These models collectively contributed to building a comprehensive and coherent view of the
system architecture, facilitating its understanding and analysis prior to the implementation
phase. Therefore, this chapter constitutes an essential design foundation that paves the way for

the development stage and the practical realization of the system.
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Chapter 3: Development and Implementation

1. Introduction

After completing the system analysis and design phase in the second chapter, this chapter
presents the practical aspect of the project by moving to the actual implementation phase of the
proposed application. This chapter represents an essential step in transforming the theoretical
models and designs into a real and usable system based on modern technologies that ensure the

efficiency and stability of the application.

This chapter aims to present the different tools and technologies adopted during the
development process, while explaining the development environment, programming languages,
and software applications used in building the application. It also includes a presentation of the
main implemented interfaces for the different users of the system, along with an explanation of
how they work and how users interact with them. In addition, it highlights some core
functionalities such as sending delivery requests, driver tracking, notifications, and delivery

management.
2. Used Technologies

This section presents the various software tools and technologies used in the development of

the proposed application.

2.1 Development Environment

The application was developed using a set of modern software tools and technologies in order
to ensure the development of an efficient, stable, and scalable system. The development
environment included both hardware and software aspects, where a computer with suitable
specifications was used for developing and running the application, in addition to several

software technologies that contributed to implementing the different system functionalities.

2.1.1 Hardware Environment

The application was developed using a computer with the following specifications:
e Processor: Intel Core 15 / 8th Gen;
e RAM:16GB;

e Operating System: Windows 11 Professional ;
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Storage: SSD 256 GB .

2.1.2 Software Environment

On the software side, several modern tools and technologies were used to develop the

application and implement its different functionalities, including:

Visual Studio Code (VS Code): Used as the development environment for writing and

organizing the source code.

GitHub: Used for project management, version control, and sharing project files.
React Native: Used for developing the mobile application and building user interfaces.
Expo Go: Used for testing and running the application during the development phase.
Node.js: Used for developing the back-end part of the application.

PostgreSQL: Used as the database management system for storing system information.
OpenStreetMap: Used for displaying maps and geolocation services.

OpenRouteService: Used for route calculation and determining the shortest delivery

path based on the type of vehicle used by the driver.

2.2 Development Stack

2.2.1 Front-end Technologies

React Native: An open-source framework developed by Meta, used for building cross-
platform mobile applications using JavaScript while providing performance close to

native applications [8].

OpenStreetMap: An open-source mapping project used to create and display
geographic maps while providing accurate spatial data that can be used in tracking and

navigation applications [9].

OpenRouteService: A routing service based on OpenStreetMap data used to calculate

routes, distances, and the shortest paths between different geographic locations [10].

HTML: A markup language used to structure and organize the content of web pages

and application interfaces, such as texts, buttons, images, and forms.

CSS: A styling language used to define the visual appearance of application interfaces,

including colors, fonts, spacing, and layout organization.
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JavaScript (JS): A programming language used to add interactivity and dynamic
behavior to the application, such as event handling, data validation, and communication

with the server[11].

TSX (TypeScript XML): A syntax extension used with TypeScript and React that
allows combining programming code with interface components to build organized and

interactive user interfaces efficiently[12].

i18next: An internationalization framework used to support multilingualism within the

application by dynamically translating user interfaces and managing content in multiple

languages[13].

2.2.2 Back-end Technologies

Node.js: A JavaScript runtime environment used for developing the back-end part of
applications. It enables efficient request processing, server-side operations, and supports

asynchronous execution for high performance[14].

PostgreSQL: An open-source relational database management system used to securely
store and organize application data while providing stability, high performance, and

support for complex database operations[15].

Express.js: A lightweight and fast framework built on Node.js, used for developing
web applications and servers. It simplifies API creation, request and response

management, and route organization within the application[16].

2.2.3 Development Tools

VS Code: Visual Studio Code is a lightweight and free development environment
developed by Microsoft, used for writing and organizing source code. It provides

features such as auto-completion, error detection, and debugging tools[17].

GitHub: A cloud-based platform built on Git, used for managing software projects and
storing different versions of source code while facilitating collaboration between

developers[18].

Expo Go: A development tool and mobile application used to test and run React Native
applications directly on smartphones during the development phase, making it easier to

preview and test modifications in real time[19].
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3. Presentation of the System

3.1 App Logo

. lii' el
5 5':’/..4,!?1!//,”

DelivGo

Fig. 3. 1: App Logo
3.2 Login page
The login page represents the main interface for accessing the application, allowing users to
authenticate their accounts by entering their email address and password. The application also

supports multilingual functionality, enabling users to choose between Arabic, French, and

English languages in order to facilitate the use of the application for different users.
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m
Vous navez pas de compte ? S'inscrire I Jonas Sl elsd yud Don't have an account? Sign Up
= 0 d = 0 d = @] g

Fig. 3. 2: Login Page
3.3 Create Account page

The account creation interface represents the page dedicated to registering a new user in the
application, where the user is allowed to enter their email address in order to create a new
account. After that, the system sends a verification code to the user’s email address to verify its

validity before completing the registration process.
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<

Enter your email

example@gmail.com

Check your email

We sent you a temporary code to verify your email.
Please check your email and enter the code below .

Didn't receive the code?Resend

Enter the code

Fig. 3. 3: Verification page

After the email verification step, the account creation interface allows the user to enter their

personal information. The user is also required to choose their role within the application, either

as a client or a driver. Based on the selected role, the system displays the specific information

and functionalities corresponding to each user role within the same interface.

Client: He enters:

e First name;

e Last name;

e Phone number;
e Role: Client;

e Password and confirm it.
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& <
Create an account Create an account
Select Role:
First name @ Client
O Driver
Last name
Password D
Phone number
Confirm password NS
Select Role:
@ Client Make sure password contains
O Driver lowercase
One symbol (+-@!?#
g & “
Confirm password D

Fig. 3. 4: Create account page-Client-

Driver: He enters:

e First name;

e [ast name;

e Phone number;

e Role: Driver;

e Vehicle type selection ;
e The price (from-to) ;

e PDF ID Card insertion ;

e Password and confirm it.
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& <

Create an account Create an account

First name PDF ID Card Insertio

Download pdf

Last name
Password \\\
Phone number
Confirm password N
Select Role:
O Client
@® Driver

Price from 000,000 to 000,000

Fig. 3. 5: Create account page-Driver-

3.3.1 Profile of client and driver page

The profile interface for both the client and the driver represents a dedicated space for
managing account information and controlling some basic application settings. It allows the
user to edit personal information, change the password, view the application description, and

logout from the account.
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Mohamed Mohamed

bentalebkhadidja2@gmail com

Edit Data X
Edit Data X
First name.
First name
£ Edit Profile Mohamed
Mohamed
Change Password Last name Change Password A
Last name
Mohamed Current Password
€ App Description Mohamed o
Phone number Confirm Code X
[ LogOut Phone number
0563217856 New Password
0563217856 Enter the code sent to ayoupbentaleb@gmail.com ®
Emai Verfication Code
Email ayoupbentaleb@gmail.com Confirm New Password
bentalebkhadidja2@gmail.com * A erfication code wi ba ecuested when chenging the o

Back to Edit

- (kN D gran GO

Fig. 3. 6: Profile of client

Ayoup Ayoup \ l

apoupbertaleb@gmaicom Edit Data X EdiData X
Firstname
Ay
Ayow youp
Edit Profile Gt Phone number
0512357896
Change Password hyowp Change Password X
p Phane number Type of vehicle Current Password
= App Description
0512357896 o g Confirm Code X °
[ LogOut
Type of vehicle Delvery Price Enter the bk
Car v 00400 Verficaton Code @
emal Confirm New Password
Delivery Price
ayoupbentaleb@gmail.com
300001040.000 RRiEES ®

e - N - N - N -

Fig. 3. 7: Profile of Driver
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Email Change Verification
COde Boite de réception

PA

deli lg... 22:
elivgoalg... 22:00 @ “

amoi v

erification code is: 736178

Fig. 3. 8: Verification Code

App Description X

App Overview App Description X

is a direct logistics platform connecting you with

reliable drivers. We ensure a secure experience
through verified accounts and real-time tracking

Core Functions
Real-time live map tracking of your delivery.

» Verified Profiles: All users must verify their
email for account validity.

Direct Calling: Contact your driver instantly via
* phone.

Cash Payments: Simple cash-on-delivery
system

«. Driver Rating: Rate your driver to ensure high
service quality.

[ Note: Cash only & Direct calling available.

App Overview

A smart logistics platform connecting drivers with
available orders in their area, providing integrated
tools for managing trips and earings.

Core Driver Functions

@ Status Management (Online/Offline)

A Real-time Order Notifications

I} Integrated Navigation & GPS Tracking

£ pProfile Management & Vehicle Update

Supported Vehicles

« Car + Motorcycle *small truck - big truck «
bike

Fig. 3. 9: App Description
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3.4 Create a new request page

This interface represents the page dedicated to sending delivery requests within the
application, where it allows the user to enter various information related to the delivery process.
This includes specifying the pickup location and delivery location, selecting the appropriate
vehicle type for the delivery operation, and indicating whether the payment will be made on
behalf of the recipient. The user can also enter a description of the product or parcel and add

the recipient’s email address.

DELIVGO
€ Createanew request & Create anew request

PICKUP LOCATION TYPE OF VEHICLE
lect the pickup location from the
DELIVERY LOCATION PAYMENT ON BEHALF:
ress to select the delivery location from the o
TYPE OF VEHICLE PRODUCT DESCRIPTION
e.g., clothing parcel
PAYMENT ON BEHALF: RECIPIENT'S EMAIL

v example@gmail.com

Delivery request
PRODUCT DESCRIPTION
Fast + Secure + Reliable &5, clotilfg parcel Submit the request

RECIPIENT'S EMAIL

A & t &2 ® A @ T &2 ©® A

Roquests. Notifications Profile Requests. Notifications Profile

e - a @

Re Notifications. Profile

Fig. 3. 10: Create a new request

3.5 My Requests page

The My Requests interface represents the page dedicated to monitoring the different stages of
delivery requests within the application, where it allows the client to view the status of requests.
This interface displays request information after being accepted by the driver, including the
order number, request status, product information, the driver responsible for the delivery

process, and the payment amount. In return, the client can also confirm the start of the tripcancel

42



Chapter3: Development and Implementation

it.
My Requests My Requests
Order Number: 61 Order Number: 61
Product: Pitzza 30.000to 40.000 Dz Product: Pitzza
e 4 Driver: Ayoup Ayoup
'
The driver has agreed to your request. Do you
confirm the start of the trip?
@ - + a @D a - + a D
Home Requests Notifications Profile Home Requests Notifications Profile
Fig. 3. 11: My Request-Client-
3.6 Home and Map page

This interface represents the main page for managing and monitoring delivery requests, where
the driver can view available requests and accept or reject them. It also displays customer
information, product details, and pickup and delivery locations, with the possibility of
contacting the customer. In addition, the application provides another interface displaying a

map that shows the shortest route between the pickup and delivery locations.
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Available orders market

First name: Mohamed Mohamed [+
Phone number: 0563217856 2
First name: Mohamed Mohamed

L, call

Product:Pitzza

2
o
o

Pl i

) From: PGBR+R62, M'Sila
@ To: PGOV+GR6, M'Sila

w T a2 ® a w T a2 ® a n T a2 &

Map Notifications Profile Map Notifications Profile Home Notifications Profile

Fig. 3. 12: Home & Map -Driver-

In this interface, notifications related to previous operations are displayed within the application

as well as through email.

6 delivgoalg... 0o o)
delivgoalg... 00:14 amoi v

Your request has been accepted Client confirmed the request, you a moi v @ New delivery request!
the driver is waiting for your can go to pickup From PGBR+R62, M'Sila to PGIV+GR6, M'Sila
confirmation Distance: 0.24 km

delivgoalg.
a
O e

@ There are (1) available orders for your vehicle

¥ There are (1) available orders for

X Your order (Pitzza) has been your vehicle [car]
cancelled. You can create a new A
order anytime. 1. From PG8R#R62, MSila to MaSqUer les messages preCEdems

PGIV+GR6, M'Sila (0.25 km)

[car]

Your request has been accepted, the driver is
waiting for your confirmation.

The driver has arrived at the pickup

1. From PGBR+R62, M'Sila to PG9V+GR6, M'Sila
(0.24km)

location.
© New delivery request!

From PGBR+R62, MSila to
PGIV+GR6, M'Sila

Distance: 0.25 km
Your request has been accepted delivgoalg... 00:1¢
the driver is waiting for your © a
confirmation. amol v

# o t ®

Client confirmed the request, you can go to pickup

Fig. 3. 13: Notification Center
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3.7 Order Delivery Lifecycle
3.7.1 Pickup Stage

Driver:

When the driver arrives at the pickup location, they press the “Arrived at Pickup Location”
button, which sends a notification to the client informing them that the driver has arrived. After
receiving the parcel and the payment amount, the driver presses the “Pickup Confirmation” and
“Payment Confirmation” buttons. Then, the driver waits for the final confirmation from the

client in order to continue the rest of the delivery process.

Customer Data Customer Dat
Customer Data oy ustomer Data

First name: Mohamed Mohamed First name: Mohamed Mohamed

First name: Mohamed Mohamed
Phone number: 0563217856 Phone number: 0563217856 Phone number: 0563217856
R, Call <, Call L, call
The current task: The current task: The current task:

Product:Pitzza

Product:Pitzza

R+R62, M'Sila

From: P

0: PGYV+GR6, M'Sila
Payment on behalf: Client Payment on behalf: Client
status: Confirmed status: Arrived at Pickup status: Arrived at Pickup

| have arrived at the pickup The package has been received
location

Waiting for the client's
confirmation...
6 | received the amount from (X The tooiel s b
e financial dues have been
The package has been received the client vesalved

& Emergency situation (final cancellat & Emergency situation (final cancellation)

a n T a2 @ ﬁlulj4é®ﬁ!‘!l4a

Notifications Profile Home Notifications Profile Notifications. Profile

Fig. 3. 14: Pickup Stage-Driver-
Client :

A dedicated interface with the status Arrived at Pickup is displayed to the client, containing a
button titled I handed the package to the driver, which the client presses after delivering the
package to the driver. Once the pickup process is successfully completed, a special window
appears allowing the client to evaluate their experience with the driver using a star rating

system.
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My Requests

Order Number: 61

30.000to 40.000 Dz Product: Pitzza

status|

How was your experience \.-.ri‘t@
Driver: Ayoup Ayoup the driver?

% Call Liwve tracking
I handed the package to the driver

Submit Evaluation

Fig. 3. 15:Pickup Stage-Client-
3.7.2 Delivery Stage

Driver :

When the driver arrives at the delivery location, they press the “Arrived at Delivery Location”
button, which sends a notification to the recipient informing them that the driver has arrived.
After handing over the package, the driver presses the “Delivery Confirmation” button, then

waits for the final confirmation of receipt from the recipient.
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Customer Data

First name: Mohamed Mohamed
Phone number: 0563217856

< call

The current task:

ProductPitzza

From: PGB8R+R62, M'Sils

To: PGOV+GR6, M

Payment on behalf: Client

status: Picked Up

I have arrived at the delivery site

Final delivery has been made

YdThe financial dues have been
received

' 1) (1]

Customer Data

First name: Mohamed Mohamed
Phone number: 0563217856

< call

The current task:

Product:Pitzza

From: PGBR+R6!

To: PGV +(

M'Sila

Payment on behalf Client

status: Arrived at Delivery

Waiting for recipient
confirmation...

[%d The financial dues have been
received

Notifications Profile

Fig. 3. 16:Delivery Stage-Driver-

Receiver :

The receiver is shown a dedicated interface with the status “Arrived at Delivery,” which
includes a button labeled “I received the package” for confirming the delivery by the driver.
The receiver presses this button after receiving the package. Once the receipt process is
successfully completed, a dedicated window appears allowing the receiver to rate their

experience with the driver using a star rating system.
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My Requests

Order Number: 61

30.000to 40.000 Dz Product: Pitzza

‘.‘»,':UQ

status
How was your experience
the driver?

Driver: Ayoup Ayoup

o & =
cquest= Notifications Profile

Fig. 3. 17:Delivery Stage-Receiver-

3.8 Tracking and Communication
These interfaces represent real-time driver tracking and communication with the driver.

° o ° °
+[ & ﬁ‘ N [+p @ 2
Y 4 0512 35 78 %6
@ E"& v’" k"{. “m,,,,, o
A Pickup Point w J Q ‘é
218 ‘3 o ,
\ i \ i
{ s ]
j /v’
VR WAV Y-

Fig. 3. 18: Tracking & call (Driver)
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delivgoalg... 00:49
“«
© e

@ Your package is on the way
Product: Pitzza
Sender: Mohamed Mohamed

delivgoalg... 00:45
‘ ’ a
amoi v @

Masquer les messages précédents

@ Paid by sender: Mohamed Mohamed
W Paid

Driver:Ayoup Ayoup

phone: 0512357896

Price: 30.000to 40.000

The driver has arrived at the pickup

The driver has arrived at the pickup location.

o delivgoalg...
g amoi v

delivgoalg... 00:5
amoi v

a e + ® The driver arrived at your location! Please receive “ e + )] Thank you for using our service
Vome e e the package e et e

W Your order has been delivered successfully!

Fig. 3. 19: Notification (pickup & delivery) Stages
3.9 Cancel Request

After the driver accepts the request, he waits for the client’s confirmation to start the process.
If no confirmation is received, the driver cancels the request. The application then sends
notifications to the driver that the request has been canceled, and informs the client that they

can create a new request at any time.

© Order #60 has been cancelled by .. X Your order (Pitzza) has been
the client. The request is no longer cancelled. You can create a new
Order Number: 60 available.

order anytime.

Product: Pitzza

Client confirmed the request, you

" can go to pickup
Driver: Ayoup Ayoup

greed to your request. Do you
'm the start of the trip?

@ There are (1) available orders for

your vehicle [car] :
Moo m
1. From PGOV+J7F, M'Sila to

PGIR+8J6, M'Sila (0.25 km)

@ New delivery request!
From PG9V+J7F, M'Sila to
PGIR+8J6, M'Sila
Distance: 0.25 kr

a4 & t 2 @ a n T 2 @

Home " Map

Notifications. Profile Home Profile

The driver has arrived at the pickup
location.

Your request has been accepted,
the driver is waiting for your

confirmation

o 0,86 HUasl 3 Bl il Jo3 @

A @ + ®

Home Requests Profile

Fig. 3. 20: Cancel request(Client)
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3.10 Emergency Situation
In case of an emergency during the delivery process, the driver can press the emergency button

to cancel the operation.

Notifications Center = Notifications Centeri=i

1. Emergency: Order cancelled 1. Shipment cancelled due to driver
number:63 emergency
Product: Pitzza number:63
Location: https://www.google.com Product: Pitzza
/maps?q=35.7190187,4.540957 Location: https:/www.google.com

/maps?q=35.7190187,4.540957

1. Critical emergency

situation

Your request has been accepted,
Do you want to cancel the order the driver is waiting for your The driver arrived at your location!
completely? p .

confirmation. Please receive the package.

CANCELLATION CONFIRMATION

CANCEL
X Your order (Pitzza) has been
cancelled. You can create a new & Your package is on the way
order anytime. Product: Pitzza

Sender: Mohamed Mohamed
& Paid by sender: Mohamed
Mohamed

Paid

Driver:Ayoup Ayoup

phone: 0512357896

Price: 30.000to0 #

A & + a2 @ A & t 2 @

Home Requests Notifications Profile Requests Notifications

Your request has been accepted,
the driver is waiting for your
confirmation.

Fig. 3. 21:Emergency Situation

4.Application source code

This function represents:
e Updating the driver’s status and retrieving the available requests assigned to him;

o Searching for and displaying the active request the driver is currently working on.
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const fetchActiveDemand = async ()
try
const storedUser = await AsyncStorage.getItem("user_data");
const user = JSON.parse(storedUser || "{}");
let { status } = await Location.requestForegroundPermissionsAsync();
let queryParams = “?driverId=${user.id}’;
if (status ‘granted') {
let loc = await Location.getLastKnownPositionAsync({});
if (loc)

queryParams += "&lat=${loc.coords.latitude}&lng=${loc.coords.longitude}";

const res = await fetch( ${API_URL}/available-demands${queryParams} );
const data = await res.json();
if (Array.isArray(data)) {

const myJob = data.find((d

Number(d.delivery_id) = mber(user.id) && !(ultraTrim(d.status) ‘completed' || ultraTrim(d.status) =

);

if (myJob) {
setActiveDemand(myJob);
setAvailableDemands([]);

}else {

Fig. 3. 22:Fetch request

anait TaskManager

catil
accuracy: Loc
Location. tineInterval
distanceInterv
showsBackgroundLocat
foregroundService;
notificationTitle
notificationBody:

notificationColor:

consol

Fig. 3. 23: Update location the driver (Tracking)
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onst pool = new Pool(H{

user: "postgres",

host: "localhost"”,

database: "dbase",
password:process.env.DATE_BASE,
port: 5432,

Fig. 3. 24:Database connection

nearbyVIPs.forEach(d =>
sendDualNotification
d-id;
d.email,
"delivery",
"new_demand",
d.payload

ew_demand",

d.payload

}
|

res.json({ success: true, demandId });

; . : £) nearbv\ st i F)y
(driver.average_delivery > 5) nearbyV ...driver, payload }); 80).json({ error: e

e nearbyNormals.push({ ...driver, payload

Fig. 3. 25: Create a request and search for a driver
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5. Conclusion

Through this chapter, the practical aspect of the project was presented by introducing the
various tools and technologies used in the development of the application, as well as presenting
the main implemented interfaces and core functionalities it provides, such as sending delivery
requests, geolocation tracking, notifications, and delivery management. The implementation
phase made it possible to transform the theoretical designs and models prepared in the previous
chapter into a real and usable application that achieves the main objectives of the project and

provides an effective and seamless user experience.
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General Conclusion

The delivery services sector has witnessed rapid development thanks to the significant
advancement in digital technologies and geolocation systems, which has led to the
emergence of smart solutions aimed at improving the speed and accuracy of services. In
this context, a smart delivery application based on real-time geolocation technologies was
designed and developed in order to improve and simplify delivery operations between users.
The proposed system aimed to provide an efficient solution that connects the client, driver,
and receiver through an interactive platform capable of ensuring fast delivery, accurate

tracking, and improved service quality.

This work started with a theoretical study covering delivery concepts and geolocation
tracking technologies, followed by the system analysis and design phase using UML
diagrams to clearly and systematically define the different functionalities and relationships
between the system components. After that, the practical aspect was implemented through
the development of a functional application using a set of modern technologies. The
application provides several important features, including real-time tracking, automatic
driver selection, shortest-path calculation, instant notifications, and flexible delivery
management, which contributed to improving user experience and enhancing service
efficiency. However, some limitations still remain, such as the need to strengthen security

aspects and integrate electronic payment methods.

As future work, artificial intelligence techniques can be integrated to improve driver
recommendation and route prediction, in addition to supporting online payment services
and extending the application features to include more advanced and efficient

functionalities.
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