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Abstract

ZoomCarz is a comprehensive vehicle rental and purchasing platform designed to simplify and modernize
the process of managing, renting, buying, and delivering vehicles through a unified digital system. The
project was developed to address the limitations of traditional vehicle rental and sales services by providing
an integrated solution for customers, dealers, delivery staff, and system administrators.

The system was implemented using Flutter for cross-platform web and mobile development, Node.js and
Express.js for backend services, PostgreSQL as the database management system, and Socket.l1O for real-
time communication. The platform includes vehicle rental and purchasing modules, dealer management,
delivery tracking with Google Maps integration, secure authentication and authorization, online payment
integration through Stripe and PayPal, real-time notifications, live chat functionality, Al-powered services
through the OpenAl API, and a Super Admin dashboard for centralized platform management. API testing,
validation, and documentation were performed using Apidog to ensure reliability and maintainability.

The developed platform successfully provides a responsive and user-friendly environment that supports
multiple user roles and enables real-time synchronization of data across the system. The implementation
improves operational efficiency, enhances user experience, and provides a scalable architecture capable of
supporting future expansions and advanced intelligent services. Testing results demonstrated the successful
operation of the major system functionalities, including vehicle management, payment processing,
communication services, location tracking, Al-assisted features, and administrative control, indicating that
the proposed solution effectively satisfies the intended project objectives.




Chapter 1: Introduction

1.1 General Background

The rapid advancement of information technology and digital transformation has significantly influenced
various industries, including the automotive sector. In recent years, the increasing reliance on online
services has changed the way customers search for, rent, and purchase vehicles. Traditional vehicle rental
and purchasing processes often involve manual procedures, fragmented services, and limited
communication channels, resulting in inefficiencies and a less convenient user experience.

With the growing demand for digital solutions, businesses are increasingly adopting smart platforms that
provide users with easy access to services through web and mobile applications. Such platforms enable
customers to browse available vehicles, compare options, complete transactions electronically, and
communicate directly with service providers. At the same time, dealers and business owners benefit from
improved inventory management, customer interaction, and operational efficiency.

The integration of modern technologies such as cloud-based systems, online payment gateways, real-time
communication tools, and artificial intelligence has further enhanced the capabilities of automotive service
platforms. These technologies allow businesses to offer personalized recommendations, automate
processes, improve customer satisfaction, and support data-driven decision-making.

To address the limitations of traditional automotive service systems, the ZoomCarz platform was
developed as a comprehensive solution that combines vehicle rental, vehicle purchasing, dealer
management, delivery services, electronic payments, real-time communication, and artificial intelligence
features within a single integrated platform. The system is designed to provide a seamless, secure, and user-
friendly experience for different types of users while supporting future scalability and technological
advancements.

1.2 Objectives of the Work

The main objective of the ZoomCarz project is to develop a comprehensive and intelligent platform that
simplifies vehicle rental and purchasing processes through a unified web and mobile application. The
system aims to provide users with a convenient, secure, and efficient environment where they can access
various automotive services from a single platform without the need to use multiple applications or
systems.

Another important objective of the project is to improve the overall user experience by providing advanced
search and filtering capabilities, detailed vehicle information, simplified reservation and purchasing
procedures, and easy access to personalized services. The platform is designed to reduce the time and effort
required for users to find suitable vehicles and complete their transactions efficiently.
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The project also aims to support dealers by providing effective management tools that enable them to add,
update, and manage vehicle inventories, monitor reservations and purchase requests, and communicate
directly with customers. These capabilities help improve operational efficiency and facilitate the
management of automotive services.

Furthermore, ZoomCarz seeks to enhance communication and service delivery through the integration of
real-time messaging, notification systems, and delivery management functionalities. These features allow
users and service providers to stay informed about reservations, orders, and system updates in a timely
manner.

In addition, the project aims to utilize modern artificial intelligence technologies to provide intelligent
assistance, vehicle recommendations, and advanced vehicle customization features through the Al
Assistant and Al Car Editor. These technologies contribute to creating a smarter and more interactive user
experience.

Finally, the project aims to develop a scalable and maintainable software solution that supports future
enhancements, accommodates increasing numbers of users, and can be expanded to meet evolving business
and technological requirements.

1.3 Significance of the Work

The importance of the ZoomCarz project stems from the increasing demand for digital automotive services
and the growing need for integrated solutions that combine multiple services within a single platform.
Many existing systems focus on either vehicle rental or vehicle sales separately, requiring users to switch
between different applications and services to fulfill their needs.

ZoomCarz addresses this challenge by providing a centralized platform that combines vehicle rental,
vehicle purchasing, dealer management, delivery services, online payments, real-time communication, and
artificial intelligence features. This integration contributes to improving user experience, increasing
operational efficiency, and reducing administrative complexity for both customers and service providers.

Furthermore, the project leverages modern technologies such as artificial intelligence, real-time
communication, and electronic payment systems, which are increasingly becoming essential components of
modern digital platforms. These technologies enhance service quality, improve accessibility, and support
smarter decision-making processes.
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1.4 Organization of the Report

This report is organized into six chapters. Chapter 1 introduces the project, including the
background,objectives, significance, and overall structure of the report. Chapter 2 presents the theoretical
background and reviews related concepts and existing automotive service platforms. Chapter 3 describes
the methodology followed during the development process, including system design, implementation
technologies, standards, and project constraints.

Chapter 4 presents the implementation results and discusses the major modules and functionalities of the
ZoomCarz platform, including vehicle rental, vehicle purchasing, dealer management, delivery services,
artificial intelligence features, and system administration. Chapter 5 presents the system architecture,
database design, and technical implementation details. Finally, Chapter 6 summarizes the project
conclusions, recommendations, future enhancements, and potential directions for further development.

12




Chapter 2: Theoretical Background and Previous Work

The automotive industry has experienced significant digital transformation in recent years, leading to the
development of online platforms that simplify vehicle rental and purchasing processes. Traditional methods
often require customers to visit multiple locations, complete manual procedures, and spend considerable
time searching for suitable vehicles. As a result, modern vehicle rental and purchasing systems have
emerged to provide users with convenient access to automotive services through web and mobile
applications.

Vehicle rental systems allow users to search for available vehicles, apply filters, view vehicle details, and
complete reservations online. Similarly, vehicle purchasing platforms enable customers to browse available
cars, compare specifications, and complete purchasing procedures electronically. These systems improve
accessibility, reduce processing time, and enhance customer satisfaction.

The growth of e-commerce technologies has also contributed to the adoption of secure online payment
methods, allowing users to complete transactions quickly and safely. In addition, real-time communication
technologies, such as instant messaging and notification systems, have become essential components of
modern platforms, enabling efficient communication between customers and service providers.

Artificial intelligence has recently become an important technology in the automotive sector. Al-powered
systems can provide intelligent recommendations, automate customer support, analyze user preferences,
and generate enhanced digital content. These capabilities contribute to improving user experience and
increasing the efficiency of service delivery.

Several existing platforms provide vehicle rental or vehicle purchasing services, including well-known
systems that focus on specific aspects of the automotive market. However, many of these platforms offer
limited functionality by concentrating on either vehicle rental or vehicle sales separately. In contrast,
ZoomCarz combines vehicle rental, vehicle purchasing, dealer management, delivery services, online
payments, real-time communication, and artificial intelligence features within a single integrated platform.
This integration provides users with a comprehensive and convenient solution while improving operational
efficiency for service providers.

Therefore, the theoretical concepts and previous systems reviewed in this chapter provide the foundation
for understanding the design and development of the ZoomCarz platform and highlight the need for a
unified, intelligent, and scalable automotive service system.

13




Chapter 3: Methodology

3.1 Methodology

The development of ZoomCarz followed a systematic software engineering methodology to ensure that the
final product meets user requirements, maintains high quality standards, and provides a scalable and secure
solution. The project was developed through several stages, including requirements gathering, system
analysis, system design, implementation, testing, and deployment preparation.

During the requirements gathering phase, the needs of the different user groups, including renters, buyers,
dealers, and delivery staff, were identified and analyzed. Functional and non-functional requirements were
then defined to ensure that the platform would satisfy user expectations and business objectives.

In the design phase, the system architecture, database structure, user interfaces, and communication
mechanisms were designed. The system was implemented using Flutter and Dart for the frontend, while
Node.js and Express.js were used to develop the backend services. PostgreSQL was selected as the
database management system due to its reliability and performance.

Several modules were developed, including vehicle rental management, vehicle purchasing management,
dealer management, delivery management, payment processing, notifications, real-time chat, and artificial
intelligence services. After implementation, extensive testing was performed to verify system functionality,
usability, performance, and security.

3.2 Standards and Specifications (Codes)

The design and implementation of ZoomCarz were guided by several software engineering standards and
industry best practices to ensure system quality, security, and maintainability.

The platform follows RESTful API design principles for communication between the frontend and backend
systems. JSON was adopted as the standard data exchange format due to its simplicity and compatibility
with modern web technologies.

For authentication and authorization, the project utilizes JWT (JSON Web Token), which provides a secure
and widely accepted mechanism for user authentication and access control.

Real-time communication features were implemented using Socket.lO standards to support instant
messaging and live updates between users and dealers. Secure payment processing was integrated through
PayPal APIs according to the payment provider’s specifications and security requirements.

The system also follows responsive design principles to ensure compatibility across different devices and
screen sizes. Furthermore, software development practices such as modular architecture, version control
using Git, and secure coding standards were adopted throughout the development process.
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3.3 Constraints

3.3.1 Economic Constraints
The project was developed within the limitations of a graduation project budget. Therefore, open-source

technologies such as Flutter, Node.js, Express.js, PostgreSQL, and GitHub were utilized to minimize
development costs while maintaining high quality and performance.

3.3.2 Environmental Constraints
As a software-based solution, the project has minimal environmental impact. However, efficient

programming practices were considered to reduce unnecessary resource consumption and optimize system
performance.

3.3.3 Social Constraints
Since the platform handles personal information and user communications, privacy and information

security were considered essential design requirements. The system was designed to provide secure user
authentication and protect sensitive data.

3.3.4 Political Constraints
The project was designed to be accessible and usable by different groups of users regardless of gender, age,

or background. The platform promotes equal access to transportation-related services and digital
technologies.

3.3.5 Ethical Constraints
The development process respected software engineering ethics, including honesty, transparency, data

privacy, intellectual property rights, and responsible use of artificial intelligence technologies. User
information is protected and handled according to accepted ethical practices.

3.3.6 Health and Safety Constraints
The system was designed to provide secure online transactions and reliable communication channels to

minimize risks associated with digital services. Authentication mechanisms and secure payment processing
contribute to protecting users from unauthorized access and fraudulent activities.

3.3.7 Manufacturability Constraints
As a software application, the project was designed using widely available technologies and development

tools, ensuring that it can be implemented, maintained, and deployed using existing computing
infrastructure without requiring specialized hardware.
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3.3.8 Sustainability Constraints

The platform was developed using a modular and scalable architecture that supports future upgrades and
feature expansion. The selected technologies are widely adopted and continuously maintained, ensuring
long-term reliability, maintainability, and sustainability of the system.

Chapter 4: Results and Discussion

This chapter presents the results obtained from the implementation and testing of the ZoomCarz platform.
The developed system was evaluated to ensure that all functional and non-functional requirements were
successfully achieved. The results demonstrate the effectiveness of the platform in providing vehicle rental
and purchasing services through an integrated and user-friendly environment. In addition, the chapter
discusses the performance of the implemented features, including user authentication, vehicle management,
booking and purchasing processes, payment integration, real-time notifications, live chat functionality, and
delivery tracking. The obtained results are analyzed and compared with the project objectives to assess the
overall success of the system and identify areas for future enhancement.
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4.1 Web and Mobile Features

ZoomCarz is a modern cross-platform application designed to work seamlessly on both web
and mobile devices. The platform provides users with an intuitive and responsive interface
that enables easy access to vehicle rental and purchasing services. Through its user-friendly
design, secure authentication, and smooth navigation experience, users can efficiently
browse vehicles, manage reservations and purchases, communicate with dealers, and access
platform services anytime and anywhere.
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Figure 4.1 ZoomCarz Service Selection Interface
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4.1.1 Common Features Among Users :

4.1.2 The user registration screen of ZoomCarz

It allows new users to create an account by providing their personal information and login credentials. The
interface was designed to be user-friendly, secure, and responsive across different devices.

Jeaall Ol

sl o Hlaizwdl ) dsyliol) whlus ¢l

D3> Olws b

ol Guai (e eyl ol Hladiwdl T elibly Jsol

raghad_odeh
raghadnayef9@gmail.com
0593858911

raghad@23

Figure 4.2 User Registration Screen
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4.1.3 Login Screen

Login screen of the ZoomCarz platform. It allows users to securely access the system using their
credentials and provides options for password recovery, guest access, and account creation. The interface
was designed to be simple, responsive, and user-friendly across different devices.

Auas Josall &

Figure 4.3 ZoomCarz Login Interface
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4.1.4 User Authentication and Account Recovery

They demonstrate different scenarios, including login validation, password recovery requests,
email verification using a security code, password reset procedures, and successful account access
restoration. These features were implemented to enhance system security, protect user accounts,
and provide a smooth and reliable authentication experience for platform users.
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Figure 4.4 Login Validation and Email Verification Process
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Figure 4.5 Password Recovery, Password Reset, and Confirmation Screens
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4.2 VVehicle Rental Module

4.2.1: Service Selection Screen

The service selection screen of the ZoomCarz platform. It allows users to choose between vehicle rental
and vehicle purchasing services. The interface provides a simple and clear navigation experience, enabling

users to quickly access the desired service.
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Figure 4.6 illustrates the service selection interface, where users can choose between vehicle rental and vehicle
purchasing services within the ZoomCarz platform.
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4.2.2 Vehicle Rental Home Screen

The main rental interface of the ZoomCarz platform. The screen allows users to select pickup and return
dates, search for available vehicles, and apply filters to find suitable rental options. The interface was

designed to provide a simple and efficient booking experience while improving accessibility and ease of
use.
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Figure 4.7 Vehicle Rental Home Screen
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4.2.3 Featured Vehicles and Offers Section

The Featured Vehicles and Offers section provides users with a comprehensive browsing experience by
presenting recommended vehicles, brand-based filtering options, and promotional offers within a unified
interface. Users can explore popular rental vehicles, compare prices and specifications, and quickly access
available booking options. The section also highlights seasonal discounts and special promotions, enabling
users to identify cost-effective rental opportunities. By combining vehicle recommendations, search
convenience, and promotional content, this module enhances user engagement, supports informed decision-
making, and improves the overall efficiency of the rental process within the ZoomCarz platform.
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Figure 4.8 Featured Vehicles and Promotional Offers Section
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4.2.4 The main rental dashboard of the ZoomCarz platform

The interface provides users with access to promotional offers, the Al Car Editor, and advanced
search and filtering options. These features help users quickly find suitable vehicles, explore
available offers, and access intelligent services through a single integrated interface.
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Figure 4.9 Rental Dashboard with Offers and Al Car Editor
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4.2.5 Promotional Offers Section

The interface displays special rental offers for different occasions, such as weddings and travel
trips, allowing users to benefit from discounts and exclusive rental packages. This feature helps
attract customers and enhances the overall user experience by providing cost-saving opportunities.
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Figure 4.10 Promotional Offers Section
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4.2.6 The catalog section of the ZoomCarz rental module

Users can browse available vehicles, view their specifications, and make reservations directly from
the interface. The screen also provides advanced filtering options based on brand, model, year, fuel
type, and price, helping users quickly find vehicles that match their preferences.
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Figure 4.11 Vehicle Catalog and Advanced Filtering
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4.2.7 Vehicle Accessories Catalog, Purchasing, and Advanced Filtering

Users can browse, search, and purchase a variety of vehicle accessories and enhancements
through a dedicated accessories marketplace integrated into the ZoomCarz platform. The
interface allows users to explore products across multiple categories, view product details,
compare prices, and add items to their shopping cart. Advanced filtering options help users
quickly locate suitable products based on category, price, and product type, providing a
convenient and personalized shopping experience.
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Figure 4.12 Vehicle Catalog, Accessories, and Advanced Filtering Interface
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Bl Slaio (@)

gl v ohlbpl selayl

v bl il OldgySIP &S ole L] s)wl Ql.?.m élﬁ

SligaSIl a8 Gaus 3l jal> piio 8

=
il
v u/

sleas)| dadil Liso oSksd Bylaas oL

bladl Ol (@

Juead | lel Sl Sl Lyl

v ohidl il Ylaxtl @9 o w8 | 5)L_u.lJJ| Ow e“l’b

dplanl] &5 s G3l jal> s B

EEEDRE

.\ )

7

Glo¥l CBlo> dylos JolS &yluuw sllat

Aot

Figure 4.14 Electronics and Vehicle Protection Accessories




Figure 4.15 Vehicle Products Dashboard
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Figure 4.16 Vehicle Tire Details Screen
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Figure 4.17 Vehicle Styling Accessories and Product Details
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The accessories order completion screen, where users can provide delivery details, choose a payment
method, review the order summary, and confirm their purchase through a secure checkout process.
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Figure 4.18 Accessories Purchase Checkout Process
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The order confirmation screen displayed after completing an accessories purchase. The system confirms
the successful submission of the order and provides key transaction details, including the order number,
total amount, and payment method.
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Figure 4.19 Accessories Shopping Cart Interface
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4.2.8 Available Rental Vehicles Screen

The available rental vehicles screen in the ZoomCarz platform. The interface displays a collection of
available vehicles along with their prices, specifications, ratings, and availability status. Users can apply
various filters such as brand, model, year, price range, and vehicle condition to quickly find suitable rental
options. This functionality improves the search process and helps users make informed rental decisions
efficiently.
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Figure 4.20 shows the available rental vehicles and search filters.
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Figure 4.21 shows the rental vehicles catalog, allowing users to explore available vehicles and filter search results
according to their preferences and rental requirements.
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Figure 4.22 Available Toyota Vehicles for Rental
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4.2.9 Renter Profile and Account Management Module

The renter profile module in the ZoomCarz platform. This module allows renters to
manage their personal information, view their booking history, and monitor account
activity. Users can update profile details, configure application settings, manage notification
preferences, and select their preferred payment method. Additionally, the module supports
GPS location-sharing preferences during active rentals, enabling location tracking only with
the renter’s consent. The profile page also provides access to favorite vehicles and booking
records, allowing users to efficiently manage their rental activities through a centralized and
user-friendly interface.
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Figure 4.23 Renter Profile and Account Management Screen
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Figure 4.24 shows the renter settings, booking history, and preferences screens, allowing users to
manage notifications, GPS tracking, favorite vehicles, and account settings
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4.2.10 Vehicle Availability Validation During Rental Requests

The vehicle rental request process in the ZoomCarz platform. When a renter selects a
vehicle and submits a rental request, the system automatically checks the vehicle's
availability for the selected rental period. If the vehicle is already reserved by another
customer, the system displays an appropriate notification informing the user that the vehicle
Is currently unavailable and cannot be rented at that time. This validation mechanism
prevents duplicate reservations, improves booking accuracy, and ensures reliable
management of vehicle availability within the platform.
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Figure 4.25 illustrates the vehicle availability verification process before confirming a rental request.
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4.2.11 Date and Time Selection for Vehicle Rental

Illustrates the date and time selection feature within the vehicle rental process. This
interface allows users to specify the pickup and return dates and times before viewing
available vehicles and completing the reservation. The feature helps ensure accurate
booking management, prevents scheduling conflicts, and enables the system to calculate
rental durations and costs more efficiently.
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Figure 4.26 Date and Time Selection for Vehicle Rental
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4.2.12 Complete Vehicle Rental Journey from Reservation to Confirmation
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Figure 4.27 shows the rental vehicle details page, where users can view vehicle information, rental
conditions, pricing, and availability before submitting a rental request.
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Figure 4.28 shows the vehicle specifications and rental request interface within the ZoomCarz platform
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Figure 4.29 Vehicle Selection and Rental Schedule
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Figures 4.30 illustrate the first stages of the booking process, where users select a vehicle and specify
pickup and return information to calculate the rental duration and cost
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Figure 4.31 illustrates the rental accessories selection process and booking information review before
completing the vehicle rental request
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Figure 4.32 illustrates the renter information entry process and document verification procedure
required before submitting a vehicle rental request
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Figure 4.33 illustrates the payment process within the rental module, including payment method
selection and secure online payment information entry before confirming the rental request.
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Figure 4.34 shows the payment and reservation confirmation screens used to complete the vehicle rental request
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Figure 4.35 illustrates the successful submission of a rental request and the temporary reservation of the
selected vehicle
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4.3 Delivery Staff Module

4.3.1 Delivery Staff Authentication and Dashboard

The delivery staff module, including the login interface and dashboard. Delivery accounts are created and
managed by the system administrator, who provides authorized staff with secure login credentials. After
authentication, delivery personnel can access their dashboard to view active orders, completed deliveries,
assigned tasks, and delivery statistics, enabling efficient task management and workflow monitoring.
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Figure 4.36 Delivery Staff Authentication and Dashboard Interface
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4.3.2 Delivery Task Management and Customer Information

The delivery task management interface. The screen provides detailed information about assigned orders,
including customer details, payment information, order items, and delivery status. It also allows delivery
staff to update task progress, contact customers directly, and track delivery operations from assignment
until completion.
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Figure 4.37 Delivery Task Management and Customer Information
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4.3.3 Navigation and Delivery Verification Features

This section illustrates the complete delivery order tracking process implemented in the ZoomCarz
platform. Once an order is assigned to a delivery staff member, the system provides real-time status
updates throughout all delivery stages, including order preparation, transportation, and final delivery
confirmation. The platform integrates GPS-based navigation services, allowing delivery personnel to locate
and navigate to the customer’s destination accurately through an interactive map interface. In addition, the
system provides delivery verification features, including customer information, order details, payment
information, and proof of delivery documentation. These functionalities improve delivery accuracy,
enhance operational efficiency, and ensure reliable tracking and verification of completed delivery
requests.
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Figure 4.38 Navigation and Delivery Verification Features
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Figure 4.38 "*On the Way"', enabling delivery staff to monitor active deliveries and track order progress in real time
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Figure 4.40 shows the delivery dashboard after the order has been successfully delivered. The system updates the
delivery status, removes the completed task from active deliveries, and refreshes the dashboard statistics
accordingly.
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Figure 4.41 Delivery Receipt and Order Verification
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This section presents the delivery staff profile management module in the ZoomCarz platform. The module
provides delivery personnel with a centralized interface for managing personal and operational information
required for daily delivery activities. Through this interface, delivery staff can view and update personal
details, contact information, employment records, assigned vehicle information, delivery regions, work
schedules, and availability status. The module also enables secure data management by allowing staff
members to save and update their information while ensuring that all modifications are accurately stored
within the system. These features support efficient workforce management, improve operational
coordination, and enhance the overall reliability of delivery services.

Juogill DgaioLile > Juogill gaiovile >

1007

2020-09-07T721:00:00.000Z

Ameer Esam ‘9‘

e -\
delivery@zoomcarzoo.com

6 Jetubdl ©bly

Kia Pegas 2024

bl Ul 41-582-19

Ol Jibiug Juaio
Sdob - Gz = pulil
ool 820

(AM - 04:00 PM 08:00) >Luo

bl LI
L oy ||

Ameer Esam

0597096848

nablus

407477918

lgkall casla

0595105250

834
Sldbll §)lalg wlh3ygdl pdiwly eebini 9 85> lliny Lyino Juogi Ligiio
sdasll 20 sull Joloil juaizg suclgall pjilo (dogall

2020-09-07T21:00:00.000Z

bl 8316 9 gaiall by Jaio @3

Figure 4.44 shows the delivery staff profile interface, enabling personnel to manage personal, operational, and
vehicle-related information and save updates within the system.
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The delivery activity history module within the ZoomCarz platform. This module enables delivery staff to
monitor and review previously completed delivery operations through a centralized history interface. The
system records essential delivery information, including customer details, delivery locations, order values,
completion status, and transaction dates. In addition, summary statistics displayed on the dashboard
provide an overview of active deliveries, completed orders, and deliveries currently in progress.
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Figure 4.45 Delivery History Records and Delivery Staff Performance Monitoring
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4.4 Dealer Management Module

4.4.1 Dealer Login and Dashboard Interface

presents the dealer login and dashboard interface in the ZoomCarz platform. The module allows dealership owners
to securely access the system using authorized credentials and manage dealership activities through a centralized
dashboard. The dashboard provides an overview of vehicle inventory, rental and purchase requests, notifications, and
key operational statistics. This interface serves as the main control center for dealers, enabling efficient monitoring

and management of daily business operations.
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Figure 4.46 Dealer Login and Dashboard
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4.4.2 Rental Request Notifications and Dealer Approval or Rejection Process

4.4.2.1 Rental Request Notification and Dealer Decision Workflow

The rental request notification and dealer approval or rejection process within the ZoomCarz platform.
When a customer submits a vehicle rental request, the system automatically generates a notification that is
delivered to the corresponding dealer through the notification center. The dealer can review the request
details, including customer information, vehicle data, rental period, and reservation cost. Based on the
provided information, the dealer can either approve or reject the request. This process ensures efficient
reservation management, supports timely decision-making, and provides a structured workflow for
handling rental requests within the platform.
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Figure 4.47 rental Request Notification and Dealer Approval or Rejection Process

59




The communication and payment confirmation features within the dealer management module. After a rental request
is approved, the system automatically creates a dedicated chat channel between the dealer and the customer, enabling
direct communication regarding vehicle pickup, delivery arrangements, and reservation details. The module also
supports payment verification, allowing dealers to confirm cash payments and update the rental status accordingly.
These features enhance coordination between both parties, improve communication efficiency, and ensure a smooth

rental process.
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4.4.2.2 Location Sharing and Live Vehicle Tracking

the location sharing and live tracking functionality within the ZoomCarz dealer management module. After
a rental request is approved, the dealer can enable location sharing with the renter's consent. The system
requests GPS permissions from the user and generates a notification confirming that location sharing has
been activated. Once enabled, the dealer can monitor the rented vehicle through a real-time tracking
interface that displays the vehicle's current location on an interactive map, along with tracking information
such as coordinates, update time, connection status, and location accuracy. These features enhance vehicle
security, improve monitoring capabilities, and provide greater transparency throughout the rental period.

http://localhost:65111 wants to X

il 8525 el adgall )Lta Jenss 2053 Jo

@ Know your location
Allow while visiting the site
Allow this time

Never allow

Figure 4.50 Location Sharing Activation and GPS Permission Request

Figure 4.51 Successful Activation of Location Sharing for Vehicle Tracking
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The following figures illustrate the live vehicle tracking functionality after location sharing has been
activated by the renter. Once GPS access is granted, the system sends a confirmation notification and
begins transmitting real-time location data to the dealer. The tracking interface displays the rented vehicle
on an interactive map and provides detailed tracking information, including customer name, geographic
coordinates, connection status, speed, location accuracy, and the latest update time. This functionality
enhances transparency, improves vehicle monitoring capabilities, and enables dealers to track rented
vehicles securely throughout the rental period.
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Figure 4.52 Live Vehicle Tracking Module

63




4.4.2.3 Vehicle Registration and Update Process

The following figures illustrate the Dealer VVehicle Management module within the ZoomCarz platform.
This module enables dealers to manage their vehicle inventory through a centralized interface, allowing
them to add new vehicles, update existing vehicle information, modify pricing and availability status,
upload vehicle images, and maintain detailed specifications such as model, year, fuel type, transmission,
and seating capacity. The system provides an efficient way to keep vehicle records up to date, ensuring
accurate information is displayed to customers and supporting effective inventory management across the

platform.
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The following figures demonstrate how dealers can update vehicle availability within the ZoomCarz
platform. After modifying the vehicle status and saving the changes, the updated availability is
immediately reflected across the dealer dashboard and vehicle listings. This ensures that customers always
view accurate and up-to-date information regarding vehicle availability, helping to prevent purchase
requests.
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Figure 4.57 Newly Added Vehicle in Dealer Inventory
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The following figures demonstrate how dealers can update vehicle availability within the ZoomCarz
platform. After modifying the vehicle status and saving the changes, the updated availability is
immediately reflected across the dealer dashboard and vehicle listings. This ensures that customers always
view accurate and up-to-date information regarding vehicle availability, helping to prevent purchase
requests.
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Figure 4.58 Updated Vehicle Availability Status
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Figure 4.59 Unavailable Vehicle Displayed to Customers
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4.4.2.4 Dealer Revenue Monitoring and Agency Profile Management

The following figures illustrate additional management functionalities available to dealership owners
within the ZoomCarz platform. Dealers can monitor rental and purchase revenues through a dedicated
dashboard that provides financial summaries and performance statistics. In addition, the platform includes
an agency profile management interface that allows dealers to update dealership information, contact
details, and business descriptions. These features support operational oversight, improve business
management, and ensure that dealership information remains accurate and up to date.
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Figure 4.60 Dealer Revenue Dashboard and Agency Profile Management Interface
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4.4.2.5 Dealer—Super Admin Communication Module

The ZoomCarz platform provides an integrated communication channel between dealership owners and the
Super Admin, enabling direct and real-time interaction. Through this module, dealers can send inquiries,
request technical support, report operational issues, and receive administrative guidance when needed. This
functionality improves coordination between platform administrators and dealers, ensuring efficient
communication and faster resolution of business and system-related matters.
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Figure 4.61 Dealer and Super Admin Real-Time Communication Interface.
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Figure 4.62 shows the dealer revenue dashboard, which displays financial statistics, income summaries,
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the platform




4.5.1 Super Admin Dashboard and System Monitoring

presents the Super Admin dashboard, which provides a centralized control panel for
managing the entire ZoomCarz platform. The dashboard displays key statistics related to
dealers, vehicles, users, rental requests, purchase requests, revenues, and system activities,
enabling efficient monitoring and decision-making.
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Figure 4.64 Super Admin Login Screen
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4.5.2 The dealer management and communication module

Through this interface, the Super Admin can create dealer accounts, manage permissions, activate or
deactivate accounts, reset passwords, and communicate directly with dealers using the integrated real-time

chat system.
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Figure 4.65 Dealer Management and Communication Module
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The following figures illustrate the user management and audit monitoring functions available to the Super
Admin in the ZoomCarz platform. The Super Admin can manage user accounts, perform administrative
actions, and monitor system activities through the audit log. These features enhance system control,

transparency, and operational oversight.
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The following figures illustrate the vehicle management module available to the Super Admin within the
ZoomCarz platform. Through this interface, the administrator can browse and manage all vehicles
registered by dealerships, apply filtering options, and access detailed vehicle information. The module
provides a centralized inventory management system that enables efficient monitoring of vehicle records,
availability status, specifications, and pricing information, supporting effective platform administration and

vehicle oversight.
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This interface allows the Super Admin to update and manage vehicle information within the platform. The
administrator can modify vehicle details such as the vehicle name, model, year, price, category, fuel type,
and description, as well as update the vehicle’s availability status. This functionality ensures that vehicle
records remain accurate, up-to-date, and consistent across the system, providing users with reliable and
current information when browsing available vehicles.
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The Super Admin module provides centralized control over platform payments and system-wide
announcements. Through the payment management interface, the administrator can monitor all rental and
purchase transactions, review payment methods, track payment statuses, and verify completed or pending
payments across different dealers and customers. Additionally, the platform announcement feature enables
the Super Admin to create and distribute important notifications, promotions, and updates to all users.
These capabilities improve financial oversight, enhance communication efficiency, and ensure that users
remain informed about the latest platform services and offers.
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Figure 4.73 Super Admin platform-wide announcements and notification management interface.
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This feature demonstrates the platform-wide notification system managed by the Super Admin. After
creating and sending an announcement, the notification is automatically delivered to all users within the
ZoomCarz platform. Users receive the notification through the notification center alongside other system
alerts, booking updates, and messages. This functionality enables efficient communication, promotes
special offers, and ensures that important announcements reach all users in real time.
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This interface allows the Super Admin to manage registered dealers within the ZoomCarz platform. The
administrator can view dealer information, monitor dealership activity, enable or disable accounts, reset
passwords, edit dealer details, and communicate directly with dealership owners. This centralized

management process ensures effective control over dealership operations and maintains the reliability of

the platform.
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4.6.1 Al Car Editor Module

presents the Al Car Editor module integrated into the ZoomCarz platform. This feature allows users to
upload a vehicle image and describe the desired modifications using natural language. The artificial
intelligence model analyzes the request and generates an edited version of the vehicle image while
preserving the original vehicle structure. Users can customize elements such as wheel design, rim color,
body appearance, lighting effects, and visual styles, then save or download the generated results. This

functionality enhances user engagement by providing an interactive and personalized vehicle customization

experience powered by artificial intelligence.
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Figure 4.76 shows the Al Car Editor feature, allowing users to modify vehicle appearance using
artificial intelligence and text-based instructions
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This screen presents the Al modification history feature, where generated vehicle customization results are
stored after the editing process is completed. Users can review previously generated designs, save the
edited image, download it for future use, or remove it from the history. The feature provides a convenient
way to manage Al-generated vehicle customizations while preserving the results for later reference and
comparison.
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Figure 4.77 Al-generated vehicle customization result stored in the modification history
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4.6.2 Al Assistant Module

The Al Assistant integrated within the ZoomCarz platform. The assistant helps users interact with the
system through natural language conversations and provides intelligent recommendations based on
available vehicle data. It supports both rental and purchasing services by answering user inquiries,
suggesting suitable vehicles according to preferences and budget, and guiding users through different
platform functionalities. The integration of artificial intelligence enhances user experience, simplifies
decision-making, and provides instant access to relevant information without requiring manual navigation
through the system.
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4.7 Purchase Module

4.7.1 Vehicle Purchase Interface

The module allows users to browse vehicles available for sale through a dedicated interface designed to
simplify the purchasing process. Users can view featured vehicles, browse different brands, access detailed
vehicle information, and review prices and availability before making a purchase decision. The module
provides an organized and user-friendly environment that enhances the car-buying experience and enables
users to easily explore and select suitable vehicles according to their preferences and budget.
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Figure 4.79 Vehicle purchase interface
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The vehicle purchase module allows users to browse available vehicles through an organized and user-friendly
interface. Users can explore different brands, view vehicle specifications, compare prices, and access detailed
information before making a purchase decision. In addition, the system provides a vehicle inspection
booking feature, enabling customers to schedule an appointment to physically inspect the vehicle before
completing the purchase process. This functionality helps users make informed decisions and enhances
confidence in the buying experience.
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Figure 4.80 Nissan vehicles available for purchase and inspection booking
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Figure 4.81 Kia vehicles available for purchase and inspection booking
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4.7.2 Accessories and Additional Services Module

The interface allows users to browse and purchase additional vehicle accessories, such as wireless chargers
and interior LED lighting systems, through a simple shopping experience. Users can add products directly
to the cart while viewing prices and product descriptions. The module also promotes related services by
providing quick navigation between vehicle purchasing and rental sections, enhancing the overall user
experience and increasing service accessibility within the platform.
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Figure 4.82 Available vehicle accessories
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4.7.3 Buyer Profile and Notification Management

The interface allows users to manage their personal information, view favorite vehicles, track purchase
requests, access conversations with dealers, and monitor account activities through a centralized profile
page. In addition, the notification center keeps users informed about promotions, offers, and important
updates related to their purchasing activities, ensuring continuous engagement and an improved user

experience throughout the platform.
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Figure 4.83 Customer profile management and notification system
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4.7.4 Buyer Chat Screen

This screen represents the purchase chat section, where customers can communicate directly with vehicle
dealers regarding purchase inquiries and negotiations. When no active conversations are available, the
system displays a clear message indicating that there are currently no purchase-related chats. This interface
provides a dedicated communication channel that becomes active once a customer initiates contact with a
dealer.
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Figure 4.84 Purchase chat interface with no active conversations
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4.7.5 Vehicle Purchase Process

This screen displays the vehicle details page within the purchase module. Users can view multiple vehicle
images, review specifications, pricing, availability status, and detailed descriptions before making a
purchase decision. The interface also provides options to purchase the vehicle, add it to favorites, or
schedule an inspection appointment, creating a comprehensive and user-friendly car-buying experience.
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Figure 4.85 Vehicle details and purchase options interface
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This screen represents the purchase checkout process, where customers can review the selected vehicle
information before completing the transaction. The interface displays key details such as the vehicle model,
price, engine specifications, production year, availability status, and payment method. By organizing all
essential information in a single view, the system helps users verify their purchase details and proceed with
confidence.
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Figure 4.86 Vehicle purchase checkout interface
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4.7.6 Vehicle Purchase Request and Payment Process

This screen illustrates the purchase information and payment process within the vehicle purchase module.
Customers are required to enter their personal information, provide identification details, and select their
preferred purchasing method, such as direct purchase, financing, or installment payment. The system also
supports uploading identification documents and choosing a payment method, ensuring a secure and
organized purchasing workflow.

shaidl yluno sl yluro

pudaall Sy g9l Aoy duainiil dysgl

JolSll gl
sadeel_esam

Cislgll ) 0
0597991509
ololl axgll - g0

Ol of diysall

duasuill dggll 8)

chall dyb

) (o)

ALl b ilao jor>

4,8Lo| willasds

Figure 4.87 Customer information and payment method selection during the purchase process
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This screen presents the final purchase order summary before confirming the transaction. Customers can
review all purchase details, including the selected vehicle, price, purchase method, payment option, and
inspection status. After verifying the information, the customer confirms the order and proceeds with the
required payment and ownership transfer procedures.
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Figure 4.88 Purchase order summary and confirmation interface
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4.7.7 Purchase Request Management and Notifications

The purchase request management module for dealers. The system notifies dealers when a new purchase
request is submitted and allows them to review request details, communicate with buyers, and approve or
reject purchase requests. This functionality helps streamline the purchasing workflow and ensures efficient
interaction between buyers and dealers throughout the transaction process.
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Figure 4.89 Purchase request notifications and dealer review interface
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Chapter 5: Conclusions and Recommendations

5.1 Conclusions

This project presented ZoomCarz, an integrated smart platform designed to simplify and digitalize vehicle
rental and purchasing services through a unified web and mobile application. The developed system
successfully combined multiple functionalities, including vehicle rental, vehicle purchasing, dealer
management, delivery management, online payments, real-time communication, notifications, GPS
tracking, and artificial intelligence services within a single platform.

The implementation of the project demonstrated the effectiveness of modern software technologies in
creating a comprehensive automotive service solution. The platform provided different user roles,
including renters, buyers, dealers, delivery staff, and administrators, allowing each user category to
perform its tasks efficiently through dedicated interfaces and management tools.

The integration of real-time communication, intelligent assistance, location tracking, and secure
authentication mechanisms improved the overall user experience and enhanced operational efficiency.
Furthermore, the use of Flutter, Node.js, PostgreSQL, Socket.l10, JWT, PayPal, and OpenAl APIs enabled
the development of a scalable, secure, and maintainable system capable of supporting future growth and
additional services.

Overall, the project achieved its primary objectives by providing a centralized platform that simplifies
automotive-related services while improving communication, management, and accessibility for all users.

5.2 Recommendations

Several improvements can be implemented in future versions of the ZoomCarz platform to further enhance
its capabilities and user experience. Additional payment gateways may be integrated to provide users with
more flexible payment options. Advanced analytics and reporting tools can also be developed to assist
dealers in monitoring business performance and customer behavior.

Furthermore, integrating advanced Al recommendation algorithms could improve vehicle suggestions
based on user preferences and rental history. Mobile push notifications can be enhanced to provide more
personalized and real-time updates. Additional security mechanisms and verification procedures may also
be implemented to strengthen user protection and transaction reliability.
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5.3 Future Work

Future development of ZoomCarz may include expanding the Al Car Editor with more customization
options and enhanced image generation capabilities. The platform could also support additional services
such as vehicle maintenance scheduling, insurance management, and roadside assistance integration.

Another potential enhancement is the implementation of advanced GPS tracking and route optimization
features for delivery staff and rented vehicles. In addition, machine learning techniques can be utilized to
predict customer preferences and optimize vehicle recommendations.

The system can also be expanded to support multiple cities and regions, enabling wider commercial
deployment and increasing its scalability. These improvements would further strengthen the platform and
contribute to creating a more intelligent and comprehensive automotive ecosystem.
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