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1 Abstract:

This project aims to develop an application for managing car repair workshops, focusing on improving
workflow efficiency and offering a smart, seamless user experience through a flexible and user-friendly
interface. The application also integrates artificial intelligence (Al) to assist in diagnostics and enhance
the overall functionality.

The application targets four main user groups. The first is the App Owner, who has full
administrative control over the system. They can approve or reject garage registration requests,
provide technical support when needed, and monitor all registered garages. A dedicated
dashboard is available for tracking system-wide statistics and performance indicators.

The Garage Owner submits a registration request for their garage to the App Owner. Once
approved, they gain extensive privileges, including managing workshop staff, monitoring the
company’s budget, searching for car records using license plate numbers, and receiving repair
reports from technicians. They can also broadcast general news or announcements to their
employees.

Technicians play a crucial role within the system. They can submit repair reports and
continuously document the condition of vehicles, contributing to organized and traceable
operations. Additionally, technicians can use the Al-powered diagnostic tool embedded in the
application to analyze car issues based on the symptoms provided, helping them reach accurate
and fast diagnoses.

Customers benefit from the application in various ways. They can view their vehicle's repair
history, submit help requests in case of breakdowns, and get a list of nearby garages ranked from
nearest to farthest. They can also directly chat with the garage that accepts their request.
Moreover, customers can use the built-in Al tool to analyze problems by entering visible
symptoms or dashboard indicators such as the "Check Engine" warning, empowering them with
useful insights before reaching out for service.

One of the core features of the application is the integration of artificial intelligence for fault
analysis. By considering the vehicle’s make, model, and provided symptoms, the system can
offer accurate, fast preliminary diagnoses. This significantly reduces repair time, improves
efficiency, and enhances the overall service experience.

To enhance real-time communication and interaction among users, the system integrates
Firebase Realtime Database along with Firebase Cloud Messaging (FCM) to send instant
push notifications to both web and mobile platforms. These notifications are triggered when:

A new repair report is added by a technician,



A customer submits a help request,
A garage owner sends or updates a general announcement,
A garage registration request is submitted to the App Owner.

Such notifications ensure that all users remain informed, improve response time, and support
seamless collaboration within the platform.

The application is developed using Flutter to ensure a responsive and smooth user interface
across all devices. On the backend, it is built with Node.js and Express.js, utilizing MongoDB
for data storage. The entire system is hosted on Render, ensuring secure, reliable, and fast access
to services.

2 Introduction

In today's digital era, automotive repair workshops face growing demands for efficiency,
transparency, and enhanced customer service. Traditional workshop management methods often
struggle to meet these expectations, leading to disorganized operations and communication gaps.
This project aims to develop a smart, Al-powered application for managing car repair workshops,
offering a seamless user experience through an intuitive interface and intelligent features.

The application serves four primary user groups: the App Owner, Garage Owner, Technician, and
Customer. Each user role is provided with tailored functionalities that match their specific
responsibilities. By integrating artificial intelligence, the system empowers both technicians and
customers to diagnose vehicle issues using visible symptoms or dashboard indicators, such as
warning lights—enabling quicker, more accurate preliminary assessments.

To ensure instant communication and responsiveness, the system integrates Firebase Realtime
Database and Firebase Cloud Messaging (FCM) to deliver real-time notifications across both
web and mobile platforms. These notifications are triggered when key events occur—such as the
submission of a new repair report, a help request, general announcements, or a garage registration
request submitted to the App Owner. This mechanism ensures that all relevant parties are kept
informed in real time, thereby improving coordination and service efficiency.

The solution is built using Flutter for the front-end, ensuring responsiveness across various
devices, and Node.js with Express.js on the back-end for robust and scalable server-side
operations. MongoDB is used for efficient data management, and the entire system is deployed on
Render for secure and reliable service delivery.

This platform marks a significant step toward digital transformation in the automotive repair sector
by automating workflows, improving communication, and enhancing the overall service
experience through smart diagnostic tools and user-centered design.



3 Theoretical Background and Previous Work

This chapter presents the theoretical background related to the project, as well as a review of
previous work that has been conducted in the same or related fields. It aims to provide the
reader with a clear understanding of the core technologies used in the project and the context
of existing solutions.

3.1 Theoretical Background

In recent years, artificial intelligence (Al) has been increasingly integrated into various industries,
including automotive maintenance. One of the most promising applications of Al in this field is
fault diagnosis. Traditionally, vehicle diagnostics relied heavily on manual inspection or specialized
tools such as On-Board Diagnostics (OBD) systems. However, Al techniques now enable more
advanced and accessible methods for detecting faults based on symptoms and contextual data.

Symptom-based diagnosis involves analyzing the signs or behaviors exhibited by the vehicle, such
as unusual noises, dashboard warning lights, or changes in performance. By correlating these
symptoms with common faults across different vehicle types and models, Al systems can
accurately predict potential issues. This reduces the time and effort required for manual
inspection and enhances the overall quality of service.

Another important concept is the vehicle dashboard, which displays a wide range of indicators
such as engine temperature, oil pressure, battery charge level, and check engine warnings.
Understanding these indicators accurately is crucial for quick and efficient fault diagnosis. Our
system aims to improve this process by mapping visible indicators to possible underlying issues
using a knowledge base and Al algorithms.

From a systems perspective, modern garage management requires more than just technical
diagnostics. It involves managing employees, organizing workflows, monitoring performance, and
interacting with customers. Smart systems integrate both technical and administrative aspects of
garage operations to create a comprehensive experience for garage owners, technicians, and
customers.

Our system relies on a set of modern technologies to achieve these goals, including:

e  Flutter: A cross-platform framework for developing interactive and responsive user interfaces across
multiple devices.

e Node.js: A backend framework used for building APIs and handling business logic.

e MongoDB: A NoSQL database used for storing user data, vehicle records, symptoms, and diagnostic
results.

e Cloudinary: A specialized service for efficient image storage and management.

o Firebase: Used for real-time messaging and authentication.



By combining these tools, the system provides a complete solution that supports intelligent
fault diagnosis and effective garage management.

3.2 Previous Work

Many systems and applications have attempted to address the challenges of vehicle diagnostics
and garage management. A common approach is the use of On-Board Diagnostics (OBD-II)
devices, which connect to the vehicle’s electronic system and provide real-time data about
engine performance and error codes. Applications such as "Car Scanner" and "OBD Auto
Doctor" use these devices to detect faults and display related dashboard indicators. Although
these tools are effective at reading standardized error codes, they often require external
hardware and are limited in their ability to interpret symptoms described by users or behaviors
specific to certain vehicle models.

Regarding garage management, some platforms focus on appointment scheduling, billing, and
service tracking. Examples of such systems include Shop Boss, Auto Fluent, and Garage Plug,
which offer web-based solutions to manage customer records, invoices, and service history.
However, most of these platforms lack intelligent diagnostic support and do not integrate
vehicle behavior analysis or dashboard indicator interpretation.

Compared to these solutions, our system introduces a more intelligent and integrated approach
by combining:

e Al-powered fault diagnosis based on symptoms and vehicle type, without the need for OBD devices.
e A smart interface tailored for technicians, garage owners, and customers.

o Acloud-based infrastructure that supports data storage, real-time interaction, and performance
monitoring.

This makes the system more accessible, especially in regions where professional diagnostic tools
may not be available, and significantly enhances the user experience by unifying technical
diagnostics with administrative workflow management.



4 Literature review

In the development of intelligent car repair workshop systems, several modern technologies are
employed to enhance usability, automation, and scalability. This literature review presents the major
technologies used in this project and references related work or documentation, following the IEEE
citation style.

A.

Flutter for Cross-Platform Development:

Flutter is a Ul toolkit by Google used for building cross-platform applications with native
performance. It supports reactive design patterns, custom widgets, and powerful rendering
capabilities, allowing developers to create consistent Uls across web and mobile platforms [1]. In
the context of workshop management, Flutter enables efficient handling of user interfaces for
technicians, customers, and administrators.

MongoDB for Flexible NoSQL Storage MongoDB is a NoSQL document-based database designed
for handling dynamic, schema-less data [2]. In a car workshop management system, where data
structures for vehicles, reports, and user interactions can vary, MongoDB provides a flexible
backend solution. Its scalability and high performance make it suitable for both real-time and
historical data queries.

Backend Development with Node.js and Express.js Node.js provides an event-driven, non-
blocking I/0 model, making it efficient for real-time applications. Express.js, built on top of
Node.js, is a lightweight framework for building RESTful APIs [3]. These technologies together
form a robust backend layer for managing authentication, database operations, and
communication with Al services.

Render Platform for Hosting and Deployment Render is a cloud platform that automates the
deployment of full-stack applications with built-in support for CI/CD, SSL, databases, and static
hosting [4]. It simplifies deployment and ensures high availability for systems like vehicle
workshop management apps.

Artificial Intelligence with TensorFlow Tensor Flow is an open-source platform for developing
machine learning and deep learning models. It provides robust tools for training and deploying
models in production environments [5]. In this project, TensorFlow was used to build a fault
diagnosis model based on input symptoms and car details, aiming to reduce the time and error
margin in manual diagnoses.

Pre-trained Object Detection with Roboflow Roboflow provides datasets, annotation tools, and
pretrained models for computer vision tasks [6]. It was used to recognize dashboard symbols
(e.g., warning lights), enabling users to understand car issues without technical knowledge. This
enhances the application's accessibility and automation.

Al Applications in Automotive Diagnostics Al has been increasingly applied in automotive fault
detection, using sensor data, visual recognition, or symptom analysis. Research shows that Al
systems improve diagnostic accuracy and reduce repair time, particularly when combined with
domain knowledge and user inputs [7], [8].



Real-Time Notifications using Firebase Cloud Messaging (FCM) Firebase Cloud Messaging (FCM)
is a cross-platform messaging solution by Google that allows apps to send and receive push
notifications and messages reliably [9]. In the context of car repair workshop systems, FCM is
used to send real-time updates such as repair status, technician responses, or customer
requests. Its integration into the Flutter application ensures timely communication between
users and improves user engagement and satisfaction.

5 Methodology

5.1 Constraints and Earlier Work

5.1.1 Constraints and Limitations

Since the beginning of the project, we faced several realistic constraints and challenges that
affected the planning and implementation process. The most notable ones include:

Time Constraint: One of the major challenges was the limited timeframe, especially
since programming languages like Dart and the Flutter framework were new to us.
Developing a fully functional mobile application required acquiring new skills within a
short period.

Technical Constraints (Manufacturability and Sustainability): We used multiple
technologies such as Firebase (for real-time chat), MongoDB as the main database, and
Node.js for backend development. These tools were initially unfamiliar, which required
extra effort to learn and implement them properly.

Infrastructure Constraints (Environmental): The application requires a stable internet
connection to interact with the backend API. However, the free-tier hosting on Render
was relatively slow at times, which affected the system's performance during testing.

Image Handling Constraint (Sustainability and Manufacturability): We encountered
difficulties in efficiently storing and retrieving images. This was resolved by integrating
Cloudinary, which improved the speed and reliability of image management.

These constraints required us to quickly adapt, engage in self-learning, and make well-
considered decisions to ensure the success of the project within the given timeframe.

5.1.2 Standards

Our system architecture follows the Model-View-Controller (MVC) pattern to enhance code
organization and maintainability. The application is divided into three main components: Model:
Represents the MongoDB database that responds to requests and updates data accordingly. View:



The graphical user interface (GUI) through which users interact with the data. Controller: The
Node.js backend server that manages communication between the Model and View. For better
project structure, we organized the project files into folders for the UI, providers (state
management), and the server, which includes controllers and routers. This modular organization
facilitated flexible and scalable development (Figure 1IMVC).

» IR build
» I firebase
> R ios

etup.dart
dart
e_fcmn_setup.dart
web fom_setup.dart
> W@ limx
> B mMacos

> B node_modules

> g routes

Figure IMVC

5.1.3 Earlier Coursework

Our previous academic courses significantly contributed to the success of this project. Courses
such as: Web Programming, Object-Oriented Programming, Databases, Software Engineering,
provided the theoretical background and practical skills in software development and database
management. Moreover, we completed several online courses covering Flutter, Dart, Firebase, and
Node.js, which helped us sharpen our skills and accelerate the development process while
improving code quality.

5.2 Tools, Programming Languages, and Technologies

We carefully selected the tools and technologies to ensure the development of a fully integrated
and high-performance application that provides an excellent user experience. After thorough



analysis and comparison between available options, we arrived at a set of tools that enabled us to
build both the frontend and backend of the application flexibly and efficiently.

5.3 Client Side

5.3.1 Design

The user interface was designed to be simple and well-organized, making it easy to navigate and
ensuring a comfortable user experience. The layout was carefully customized to align with the
concept of the project and meet the needs of the target users. Visually pleasing colors were selected,
with a focus on text readability and smooth interaction with various elements.

5.3.2 Framework

We used Google’s open-source framework Flutter, which enables the development of Android, i0S, Web,
and Desktop applications from a single codebase. Flutter offers several major advantages: fast development
with Hot Reload, high performance, beautiful Ul design using reusable widgets, cost and time efficiency,
excellent developer support, and an active community. It is also ideal for rapid (MVP).

To host our backend server built with Node.js, we used the Render platform, which allowed us to deploy
our API services reliably and connect them seamlessly with the mobile application.

5.4 Programming Language

We used the Dart programming language, developed by Google specifically for web and mobile
app development. Dart is a modern, easy-to-learn language that supports multiple platforms and
has a syntax similar to Java, Swift, and Kotlin. Since we were already familiar with Java, this made
it easier and faster for us to adapt to Dart and start developing efficiently.

5.5 Push Notifications

We relied on Firebase Cloud Messaging (FCM) to send real-time and effective push notifications
to users on both the web and mobile versions of the application. FCM allowed us to deliver timely
alerts and updates inside the app, enhancing user interaction and engagement.

5.6 Server-Side Framework

We used Node.js, an open-source, JavaScript-based runtime environment, to build the backend of
the application. Node.js runs on the V8 JavaScript engine and is asynchronous and event-driven,
making it ideal for real-time applications. Key benefits of Node.js include: Simplicity and
productivity. High speed in executing operations. Multi-platform support. Easy maintenance and
updates. We also used the Express.js framework with Node.js. Express is a lightweight and fast
web server framework that helps manage routing and build dynamic web applications using HTML
templates. It also supports asynchronous request handling, offering great flexibility in building
robust APIs.

e Key benefits of Node.js include:
o Simplicity and productivity.



o High speed in executing operations.
o Multi-platform support.
o Easy maintenance and updates.

We also used the Express.js framework with Node.js. Express is a lightweight and fast web server
framework that helps manage routing and build dynamic web applications using HTML templates.
It also supports asynchronous request handling, offering great flexibility in building robust APIs.

5.7 IDEs and Development Tools

5.7.1 IDE

We used Microsoft Visual Studio Code (VS Code), a lightweight and flexible code editor that
supports multiple programming languages. VS Code integrates well with version control systems
like Git, supports a wide range of extensions, and provides a modern development environment
suitable for building contemporary applications.

5.7.2 Version Control

Since we worked collaboratively as a team, we used GitHub for version control and project
coordination. We created a single repository that included both the frontend and backend, which
helped us manage the project centrally and made synchronization between team members easier.

5.7.3 API Testing

We relied on Postman to test all API endpoints before integrating them with the frontend.
Postman allows for executing various request types such as GET, POST, PUT, and DELETE. It
provides a flexible environment for accurately and efficiently testing RESTful APIs.

5.8 Database Structure

We used MongoDB Atlas as our cloud-based database management system, integrated directly
into our project using the Mongoose library in Node.js. We chose MongoDB for its NoSQL
structure and JSON-like data format, which simplifies handling complex and flexible data.

» Key advantages of MongoDB Atlas include:
I.  Secure and reliable cloud data storage.
II.  Fast and efficient data access.
III.  Excellent integration with Node.js and Express.

To ensure smooth collaboration, we shared the database among team members, allowing each of
us to modify, manage, and add new records easily without conflicts. Permissions and access control
were implemented to maintain security.
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5.9 Features of the Application

5.9.1 Implementation

Our application was developed in two versions: a mobile application and a web application. Each
version was designed to meet user needs in a way that aligns with the nature of the platform. In
this section, we will provide a detailed overview of the key features implemented in both versions,
explaining how each feature works and the role it plays in enhancing the overall user experience.

5.9.2 Mobile Application

5.9.2.1 Welcome Screens

The Welcome Page is where visitors first enter the application, offering a straightforward and user-
friendly design. Its two obvious options, *Log In* and *Register now®*, provide a smooth
experience for both new and returning users. While the Register now button enables new users to
register and build their profiles, the Sign In button guides current users to log in and access their
account. With a focus on simplicity of use and rapid access to the app’s functionality, this page is
intended to be both aesthetically pleasing and intuitive ( Figure 3 welcome Page).
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5.9.2.2 Register Screen

If a user does not have an account, they can create a new one by providing the necessary
information. The user is required to enter a valid email address, as the application sends a
verification Button to confirm their identity. After successful verification (see Figure 6complete
verify).

The sign-up process differs depending on whether the user is registering as a garage owner or as
a regular user, as each role requires different types of information.

» The sign-up screen includes five text fields:
1. Full name.
2. Email address.
3. Phone number.
4. Password.

When the user presses the sign-up button, the application validates the input data. The account is
only created if the following conditions are met:

All fields are filled out correctly (Figure 4invalid input).

The email is not already registered, and is valid as verified by the email verification code sent to
the user.

The phone number is valid and unique (if applicable in system logic).



» The password meets all of the following security requirements:
1. Minimum of 8 characters

2. At least one uppercase letter

3. At least one lowercase letter

4. At least one numeric digit

5. At least one special character (e.g., |@#\$&*~ ..-)

These validations ensure strong user authentication and enhance the security and integrity of the
application. ( Figure 5 valid input Error! Reference source not found.)
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5.9.2.3 Email Verification Screen

After clicking the sign-up button, a verification email is sent to the entered email address. The user must
confirm the email to complete the registration process. Once verified successfully, the user is
automatically redirected to their designated screen based on their account type (see Figure 9screen
verification).

Hello yazan edali

Thank you for registering! Click the button below to verify your email:

Figure 9screen verification



5.9.2.4 Forgot Password Screen:

This screen allows users to reset their password if they forget it. A verification email is sent to the
registered email address, containing a link or code to create a new password. The screen includes fields
to enter and confirm the new password, with validation to ensure both match and meet security

requirements.
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5.9.2.5 Login Screen

A user needs to have an account in order to log in. If not, they can make one by going to the
registration page. The user might try to log in by entering their email address and password. The
application will display a warning message if any required fields are left unfilled or if the
information is inaccurate. Two text fields one for the user’s email address and another for their
password are present on the login screen. There’s also a sign in button that takes you to the home
screen, but it only works when certain prerequisites are satisfied.
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@ Login failed

Figure 14 login Figure 15 failed login Figure 16 Login

5.9.2.6 Admin Home Page

» The admin home page consists of:
1. App Bar: Contains a drawer menu, profile picture, the app name, and a notification icon.

2. Drawer: Contains links to various admin pages.
3. Bottom Button Bar: Contains the main pages the admin needs.

This design facilitates quick and organized navigation for the admin to perform different
tasks efficiently.



5.9.2.6.1 Dashboard Page

Contains a table listing all added garages with the owners' names and the status of each garage (active or
inactive), which the admin can change. When clicking on any row in the table, garage details are
displayed, including: garage name, owner’s name, owner’s email, garage location, phone number,
subscription start date, and end date. If the location is clicked, the garage location is shown on the map.
Additionally, there is a search bar that allows searching for any garage.
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Figure 17 View All Garages Figure 18 Garage Details Figure 19 Location Garage



5.9.2.6.2 Support Page

The support page contains a table displaying messages sent from the "Contact Us" page by users. The
table includes columns for the issue, sender, and status. Users can sort and filter the messages. Clicking
any row opens a popup showing the message details, with an option to delete the message.
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5.9.2.6.3 Request Page

The Request page contains a table listing garages that have been submitted. The admin can approve or
reject each garage. Each garage shows its current status: Accepted, Rejected, or Pending. There is a
search bar to search by garage name or owner’s name. Filtering by status is also available.
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== Garage Registration Request Accepted

I =) - 5204 deyaanocor9@gmail.com

Dear yvazan edall,

Your garage registration request {garageb ) has been accepted.
You can now log in and manage your garage as an owner.

Welcome to our platforml

Figure 26 Garage Registration Acceptance Email



5.9.2.6.4 Drawer
The drawer contains a header with the profile picture and email, along with links to other pages.
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5.9.2.6.5 Statistics Page
This page displays key statistics such as:
Number of garages, Subscription requests, Contact messages and Trial garages.
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5.9.2.6.6 Plans Page

This page displays the available subscription plans and the price of each plan. The admin can edit any
plan, and after a successful update, a snack bar appears to confirm the change.
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5.9.2.6.7 Settings Page
This page contains the following options: Account Theme Mode: Switch between Dark and Light Mode
Change Language

=89 D B il oi

€  Settings

e Account
= Edit account jnfo

Change Language

Current Language- English

Figure 32 Settings



5.9.2.6.8 Account Page

This page displays the user's profile picture with the option to choose or capture a new one. It also
includes personal information fields: Full Name Email Address Phone Number Password Each field is
editable. For the password, the user can add a new password with a confirmation field.
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5.9.2.6.9 Change Language
Page On this page, the user can change the application’s language by choosing between Arabic and
English.
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5.9.2.6.10 Notifications Page

This page shows real-time notifications sent to the admin whenever a garage request is made. Swipe to
delete: Swiping a notification removes it, after a confirmation message appears. Tap to view: Tapping a
notification navigates to the Request page and clears the blue “unread” indicator.
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5.9.2.7 Apply Request Page
This page allows any garage owner to apply for an account in the application. The process is as
follows:

1. The user first registers through the "Register Now" page and verifies their email.
2. After successful verification, they are redirected to the Apply Request page.

On this page, they:

e Enter the garage name.
e Select the location on a map (automatically detected and can be adjusted manually).
e Choose a subscription type:

a. Trial
b. 6 Months
c. Yearly

e The selected subscription’s price is displayed.
e The user proceeds to the payment section.
¢ Upon confirmation, the user is redirected to a secure Stripe payment page.
e After a successful payment:
o A Snack bar confirms the request was submitted.
o A real-time notification is sent to the admin.
e The request status is marked as Pending until reviewed.
e Once the request is either Accepted or Rejected, the user receives an email notification.

If the user tries to re-access the Apply Request page while their request is still in pending
status (not yet accepted or rejected), a dedicated page is displayed with the message:

e Your request is being processed
e Your request is under review by the administration.
e Please wait. If accepted or rejected, you will receive an email.
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5.9.2.8 Owner Pages

5.9.2.8.1 Home Page
The home page for the owner includes:

e App Bar: Contains the profile picture, notification icon, and a drawer menu.
e Bottom Navigation Bar: Includes the main pages relevant to the owner.
e Drawer: Contains links to the additional/side pages.
e Dashboard Page The dashboard provides key insights and analytics related to garage activity. It
includes:
o Monthly Statistics:
=  Number of car repairs.
=  Number of employees.
= Total salaries.
= Total cost.
o PieChart:
= Shows the distribution of the top 5 most repaired car models in the garage.
= Bar Chart: Displays the top 5 most active employees based on the number of
reports submitted.
=  Each bar represents an employee's name and the count of reports.



=  Recent Repairs Table: Shows a table of the latest 5 repairs done in the garage.
o Bar Chart:
Displays the top 5 most active employees based on the number of reports submitted.
Each bar represents an employee's name and the count of reports.
o Recent Repairs Table:
Shows a table of the latest 5 repairs done in the garage.
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Figure 59 Dashboard Screen Figure 60 cont. Dashboard Figure 61 Dashboard Repairs Table

5.9.2.8.2 Reports Page

e Displays a table of all repair reports.
e Includes sorting by car plate number, car owner's name, or repair date.
e Allows searching by car owner's name or plate number.
e C(Clicking on a report opens its detailed view, with options to:
o Edit or delete the report (only if the user is the owner).
o Download or print the report as a PDF using the icon in the App Bar.
o Afloating action button at the bottom of the dashboard allows the user to add a new
report.



e Upon clicking "Add Report", a page opens with:
o A searchable list of previously repaired vehicles (auto-fills personal info if the car was

serviced before).
o An option to create a new report using the "Add Report" button.
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5.9.2.8.3 Add Report Page

e Includes the following fields for entering repair details:

Car owner's name
Car plate number
Cost

Car makes

Car model

Car year

Problem title

Car symptoms
Used parts Repair
Description

O O 0O OO0 O O O O O O

Option to add images




e AlIntegration This page is integrated with a custom-trained Al model (built using Python and
TensorFlow) to analyze and suggest repair solutions.
o Inputs to the model:
= Car makes
=  Car model
=  Caryear
=  Problem title
= Car symptoms
e By clicking "Al Analysis", the inputs are sent to the model, which analyzes them and suggests a
repair solution by filling in the repair description field automatically.
e Voice Input A voice recording feature is available in the repair description field to simplify long
explanations.
e Submission
o On clicking Send:
= The report is stored and added to the Reports Page.
= A popup confirms success or failure.

= A notification is sent to the owner, since both owners and employees can submit
reports.
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5.9.2.8.4 Instant News Page

e Displays all announcements and news published by the garage owner.
e These announcements are visible to employees as well.
e Each announcement includes:
o Date of publication
o Title Content
e The owner can edit any published announcement.
e Upon publishing or updating a news item, an instant notification is sent to all employees.
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5.9.2.8.5 Employees Page

Contains a table listing all employees associated with the garage.

e The owner can:
o Add new employees
o Edit existing employee data
o Delete employees
o Includes a search bar to find employees quickly.
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5.9.2.8.6 Clients Page
Displays a table of all clients linked to the garage.

e The owner can:
o Add new clients
o Edit client information
o Delete clients
o A search bar is available to filter or locate clients easily
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5.9.2.8.7 Requests Page
This page displays all assistance requests submitted by clients.

e When selecting a request:
o The conversation history appears.
o The garage location and the client's location are shown on the map.
o The owner has the ability to:
= Delete the request.
=  Update the request status as needed.
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5.9.2.8.8 Subscription Page
This page allows the garage owner to renew their subscription.

o |t displays:
o Subscription details
o Start and end dates
o  Current status (Active or Inactive) The owner can tap the "Renew Subscription" button
to view available plans and select one.
After choosing a plan, they are directed to the payment page to enter their details.
Stripe is used to verify and process the payment.
Upon successful payment, a snack bar confirmation appears and the subscription is
extended.
o Additional Features:
= 15 days before expiration, an email reminder is sent daily to the garage owner.
= |f the subscription expires:
e The owner is redirected to the Subscription page upon login.
e Employees see a popup message indicating the garage's subscription
has expired.
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5.9.2.8.9 Contact Us Page

Through this page, the garage owner can send messages to the administration in case of any issues or
suggestions related to the application.

The page also displays a history of previously sent messages for reference.
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5.9.2.8.10 Settings Page

This page includes the following options:

e Account: Manage personal account details.
e Theme Mode: Switch between Dark Mode and Light Mode.
e Change Language: Choose between Arabic and English.
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5.9.2.8.11 Notifications Page

e This page displays real-time notifications sent to the admin when:
o Areport is submitted.
o Aclient sends a help request.
e Features:
o Swipe to delete: Swiping a notification prompts a confirmation before deletion.
e Tap to view:
o Ifthe notification is related to a help request, tapping it navigates to the Requests Page
and removes the blue “unread” indicator.
o Ifthe notification is related to a report, tapping it navigates directly to the Report
Details Page of the selected report, and the unread indicator is removed.
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5.9.2.9 Employee Pages

5.9.2.9.1 Instant News Page
This page displays announcements and real-time news published by the garage owner.

e Each announcement includes:

o Publish date

o Title

o Content

o Instant notifications are sent to all employees when a new announcement is posted.
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5.9.2.9.2 Reports Page

Employees can:

e View all repair reports related to their garage.
e See full report details, including:

o Carowner’s name

o License plate number

o Problem title



o Symptoms
o Used parts Repair
o Description
o Employees cannot delete or edit reports.
e They can add a new report using the same process as the owner:
o Enter car and problem details.
e Use the Al model (built with Python and TensorFlow) to analyze the issue and generate a
solution based on:
o Car makes, model, year
Problem title
Car symptoms
Optionally use voice input to fill in the repair description for convenience.
Upon submission:
= The report is saved.
= Asuccess or failure popup is shown.
= The garage owner receives a notification.
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Report Details

2014 kia sportage

™ Attached Images

Figure 117 con. report details

5.9.2.9.3 Garage Page

e This page displays detailed information about the garage, including:
o Garage Name

Owner’s Name

Owner’s Email: Tapping it opens the Gmail app.

Owner’s Phone Number: Tapping it opens the phone dialer.

Total Number of Completed Repairs

Owner’s Total Salary

O O O O O

The page provides quick access to contact the garage owner and view basic operational stats related to
the garage.
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5.9.2.9.4 Settings Page
This page allows the user to manage their personal and app preferences:

e Personal Information: View and update personal details such as full name, email, and phone
number.
e Theme Mode: Toggle between Dark Mode and Light Mode.
e Change Language: Switch the application’s language between Arabic and English.
e Contact Info: Navigate to the page that shows garage contact details.
e Garage Name, Owner Name, Email, and Phone Number
e Interactive Elements:
o Tapping the phone number opens the phone dialer.
o Tapping the message icon opens WhatsApp or the SMS app.
o Tapping the email opens the default email application (e.g., Gmail).
o Tapping the location/map opens the garage’s location on Google Maps.
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5.9.2.10 Client Pages
5.9.2.10.1 Garage Page

e Displays all the garages the client is registered with.
e  When clicking on any garage, it navigates to a page with two tabs:
o Service History:
= Shows all repairs done by that garage.
= (Clicking on any repair shows the detailed report of that repair.
o Requests:
= Shows all the help requests the client has made.
=  Clicking on any request displays:
e The garage location
e The client’s current location
e The chat conversation between the client and the garage regarding the
request
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5.9.2.10.2 Icon 1Q Page
This page allows the user to upload or capture an image of the car dashboard symbols.

e The image is processed using a Roboflow model to detect and identify the symbols.
e Each detected symbol is displayed with its name.
e The user can click on any symbol to see more detailed information about it.
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5.9.2.10.3 Auto Check Page

e We trained an Al model using Python and TensorFlow on a dataset of 10,000 records.
e The model analyzes the following inputs:

o Car Make

o Car Model

o Problem Title

o  Symptoms

o Year
e Based on these inputs, the model provides a suggested solution to the car issue.
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5.9.2.10.4 Emergency Request Page

e Displays all garages on the map, both subscribed and non-subscribed, along with the user’s
current location.

e Shows a list of garage names and their distances from the user, sorted in ascending order by
distance.

e Garages with active subscriptions are marked with a green checkmark next to their name.

e The user can select any garage to send an emergency request by entering a message.

e When a garage is selected, its marker on the map changes to red to highlight the chosen garage.
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5.9.3 Contact Us Page

Through this page, the garage owner can send messages to the administration in case of any issues or
suggestions related to the application.

The page also displays a history of previously sent messages for reference.
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5.9.4 Settings Page
This page allows the user to manage their personal and app preferences:
e Personal Information: View and update personal details such as full name, email, and phone
number.

e Theme Mode: Toggle between Dark Mode and Light Mode.
e Change Language: Switch the application’s language between Arabic and English.
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5.9.5 Website Pages

5.9.5.1 Welcome Page
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5.9.5.5 Admin Pages
5.9.5.5.1 Dashboard Page
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6 Conclusion

In this project, we developed a smart system designed to improve the management and efficiency
of car repair workshops. The system aimed to streamline operations, enhance communication
between different users (administrators, technicians, and customers), and integrate smart features
that bring real value to the workshop experience.

Throughout the project, we successfully implemented the core functionalities, including user
management, service tracking, and real-time communication. Our solution was built using
modern technologies to ensure scalability, performance, and user-friendliness.

Despite facing challenges related to data integration and real-time system response, we were able
to overcome them with teamwork and continuous learning.

In conclusion, the project achieved its main goals and proved to be a valuable step toward
smarter workshop management. Future work could include the integration of machine learning
for predictive maintenance, improved reporting features, and a more advanced mobile experience
for users.
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