www.ijcrt.org © 2025 IJCRT | Volume 13, Issue 2 February 2025 | ISSN: 2320-2882

IJCRT.ORG ISSN : 2320-2882

éb INTERNATIONAL JOURNAL OF CREATIVE

RESEARCH THOUGHTS (1JCRT)
R

An International Open Access, Peer-reviewed, Refereed Journal

An Integrated Mobile Framework For Vehicle
Maintenance, Marketplace, And Fuelstation
Navigation

! Prof. Renuka Vaidya, 2 Rushikesh Ghegade, ° Shriram Khade, 4 Abhay Gaikwad, 5 Sharyu Kalbhor.
1 professor, 2 Student, 2 Student, 4 Student, 5 Student.

Information Technology, Zeal college of Engineering and Research Pune, Savitribai Phule Pune University, India

Abstract: This research paper presents the development of a comprehensive mobile application designed to
simplify and enhance vehicle ownership by integrating essential services into a single, user-friendly platform.
The app addresses the limitations of fragmented service solutions by offering a unified interface for locating
and booking mechanics, finding fuel and EV charging stations, and facilitating the buying and selling of
vehicles. Key features include advanced search and filtering options, secure communication channels, and
Al-powered chatbot assistance to guide users seamlessly through various processes. The document delves
into the system's architecture, core functionalities, and its potential to improve convenience, efficiency, and
transparency for vehicle owners.
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. INTRODUCTION
A. The Problem: Disconnected Vehicle Service Landscape

In the modern world, where personal vehicles play a critical role in daily life, managing various aspects of
vehicle ownership can be a challenging and time-consuming task [10]. Vehicle owners often face the difficulty
of dealing with fragmented services across multiple platforms, leading to inefficiencies, time loss, and a
subpar user experience [3].

« Difficulty Finding Trustworthy Mechanics:
Finding reliable and skilled mechanics can be difficult and uncertain. Traditional approaches, like
relying on recommendations or outdated directories, lack transparency regarding service quality and
pricing [1]. Although online platforms exist, they often fall short in providing comprehensive
information such as specialization, certification details, and customer feedback [3].

« Challenges in Finding Fuel and Charging Stations:
Locating nearby fuel stations is inconvenient, particularly in unfamiliar areas. For EV owners, the
availability of compatible charging stations and real-time data on their status is essential [16].
Existing map services typically offer limited details on station amenities, fuel pricing, or connector
types [12].

e Complications in the Used Vehicle Market:
Buying or selling a used vehicle is often tedious and stressful. Traditional methods, such as
classified ads and dealership visits, are time-consuming and lack transparency. Online platforms may
not provide secure communication channels, verified listings, or detailed vehicle history reports,
exposing users to fraud and misinformation [14].
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e Absence of an All-in-One Platform:
The central issue is the lack of a single platform that integrates these critical services. Vehicle
owners must switch between multiple apps, websites, and phone calls to meet their needs, resulting
in frustration and inefficiency [11].

B. The Solution: Comprehensive Vehicle Services App

To overcome these challenges, we propose the development of an all-in-one Comprehensive Vehicle Services
mobile application. This platform will revolutionize vehicle management by unifying essential services into
a user-friendly interface, enabling users to seamlessly locate and book mechanics, find fuel and charging
stations, and participate in the used vehicle market.

C. Key Features and Benefits
The Comprehensive Vehicle Services app will provide the following features:

e Mechanic Finder and Booking: A detailed directory with mechanic profiles, customer reviews,
secure booking, and in-app messaging.

e Fuel and EV Charging Station Locator: A map-based tool displaying real-time station data,
fuel/connector filters, detailed amenities, and navigation features.

e Vehicle Marketplace: A secure environment for buying and selling vehicles, offering advanced
search options, comprehensive listings, and secure communication.

e Al-Powered Chatbot Support: An intelligent chatbot for instant assistance, FAQs, and user
guidance.

e Cross-Platform Compatibility: Development for Android and iOS to ensure broad user access.

D. Project Goals and Objectives
The project's primary goals include:

e User-Friendly Interface: Design an intuitive mobile app for simplified vehicle management.

e Service Integration: Merge key vehicle services into one cohesive platform.

« Efficiency Improvement: Optimize processes for locating mechanics, finding fuel stations, and
buying/selling vehicles.

« Transparency Enhancement: Provide clear, trustworthy information about services and vehicles.

o Seamless User Experience: Ensure a well-integrated and consistent user experience across all app
features.

E. Target Audience
The Comprehensive Vehicle Services app will cater to:
e Car Owners: Individuals who own and use personal vehicles.
o EV Drivers: Electric vehicle owners seeking charging solutions.
e Mechanics: Service professionals seeking customer connections.
o Used Vehicle Buyers and Sellers: People looking to buy or sell secondhand vehicles.
F. Scope and Limitations
The initial project will focus on developing core functionalities, including:
e Mechanic Finder and Booking
e Fuel and EV Charging Station Locator

e Vehicle Marketplace
e Chatbot Support
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Future enhancements may include:

« Integration with additional vehicle services such as insurance and roadside assistance
o Geographic expansion
o Advanced features like vehicle diagnostics and maintenance tracking

Il. Literature Review :
A. Existing Solution:

Existing digital solutions for vehicle services are often fragmented, requiring users to rely on multiple
applications for different needs [1]. Platforms like YourMechanic and AutoGuru facilitate mechanic bookings
but lack comprehensive service integration [1], [2]. Fuel and EV charging locators such as Google Maps and
PlugShare provide location details but often fail to offer real-time updates on fuel prices and station
availability [16]. Similarly, online vehicle marketplaces like CarGurus and Autotrader allow users to buy and
sell cars but suffer from security concerns, fraudulent listings, and a lack of verified seller information [14].

B. Gaps:

The key gap in these existing solutions is the absence of an all-in-one platform that seamlessly integrates
vehicle maintenance, fuel/charging station navigation, and secure vehicle trading [11]. Users experience
inefficiencies due to limited transparency, lack of real-time updates, security concerns, and poor user
experience in individual platforms. The Comprehensive Vehicle Services App aims to address these
challenges by providing a unified, real-time, and secure solution, enhancing convenience and trust for vehicle
owners [10].

Related Work :

Paper Name Author(s) Yea | Methodology Objective Limitations
r
Vehicle Sharra Mae B. | 202 | Software Manage  vehicle | No specific
Management Fernandez 1 Development bookings, fleet, | limitations
System Using (RFID Integration) | user management, | mentioned.
RFID [1] and tracking using
RFID.  Evaluated
usability and
performance.
THE VEHICLE | Dr. C.K. | 202 | Research & Data | Evaluate daily | No specific
SERVICE Gomathy, K. |2 Collection (Manual | activities in auto | limitations
MANAGEMENT | Mallikarjun, Transaction repair facilities and | mentioned.
SYSTEM [2] Dr. V. Geetha Analysis) identify
automation needs.
Vehicle Service | Swarali 202 | Web  Application | Provide a platform | Lacks user and
Automation [3] DegaonkKar, 3 Development for local service | service center
Manasi (Firebase, React) centers for online | verification; no
Khillare, Gauri recommendations | SMS or email
Markandey, and booking. reminders for
Ketki Kerkar, services.
Dr. Aarti
Agarkar
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and tracking.

Vehicle Services | Jonas Kuschel | 200 | Ethnographic Understand  the | No specific
[4] 2 Studies, development and | limitations
Prototyping, Case | diffusion of | mentioned.
Studies vehicle  services
and the role of IT.
Online  Vehicle | Prof. J. C.|202 | Web Application | Automate the | No specific
Services [5] Bambal, Sakshi | 4 Development vehicle service | limitations
A Khetan, process, mentioned.
Shruti S. addressing manual
Mehare, transaction
Renushri V. limitations.
Belsare, Pallavi
R. Khodake
Vehicle Service | Mr. Chetan | 201 | Research & | Revolutionize the | No specific
Management for | Brijlal 9 Analysis  (Manual | vehicle servicing | limitations
Modern-day Dehliwale Transaction industry with an | mentioned.
Garage [6] Analysis) online  platform
connecting
customers, service
centers, and
mechanics.
Improvement of | Falah Y.H. | 201 | Software Develop a | No specific
Vehicle Ahmed, Shah |6 Development computerized limitations
Management Alam, (Visual Studio, | vehicle mentioned.
System (IVMS) | Muthukumaran Crystal Reports, | management
[7] al MySQL, Agile | system for
Thiruchelvam, Unified Process) Unihomes,
Sim Liew Fong addressing manual
process
limitations.
Intelligent Jayesh 201 | System Develop a vehicle | No specific
Vehicle Suryawanshi, 7 Design/Developme | system to improve | limitations
Management: Nitish Giri, nt (Conceptual) driving experience | mentioned.
Harnessing Vedant and address issues
Emerging Gulhane, like transparency
Technologies for | Manthan in used  vehicle
Efficiency  and | Tayade, sales, parking, and
Sustainability [8] | Rushikesh breakdowns.
Vehicle Detection | Raad Ahmed | 202 | Literature Review | Provide a concise | Focuses only on
and Tracking | Hadi, Ghazali | 0 overview of image | detection/trackin
Techniques: A | Sulong, Loay processing g, not full vehicle
Concise Review | Edwar George methods for | management.
[9] vehicle detection

I11. System Architecture :

A. Architecture:

The application adopts a three-tier architecture, which consists of the Presentation Tier (Frontend),
Application Tier (Backend), and Data Tier. This structured approach ensures modularity, scalability, and

maintainability.
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e Presentation Tier (Frontend):
This layer manages the user interface and user interactions. The app is developed using Flutter, a
cross-platform framework that supports both Android and iOS from a single codebase. The widget-
based architecture of Flutter enables the development of responsive and visually appealing
interfaces.

o Application Tier (Backend):
The backend layer handles core business logic, data processing, and interactions with the Data Tier.
Firebase, a Backend-as-a-Service (BaaS) solution, is employed to simplify backend development.
Firebase offers essential services such as user authentication, database storage, cloud functions, and
hosting, enabling the development team to focus on feature implementation.

o Data Tier:
This layer stores and retrieves application data. Firebase database solutions, including Realtime
Database and Cloud Firestore, are utilized to store various types of information such as user data,
mechanic profiles, vehicle listings, and fuel/charging station details. The choice between Realtime
Database and Cloud Firestore depends on the project's data complexity and scalability requirements.

B. Technology Stack :
The development of the application leverages the following technologies:

e Frontend:
o Flutter: Framework for cross-platform mobile development.
o Dart: Programming language used with Flutter.
o State Management: One of Provider, BLoC, or Riverpod is selected based on the project
requirements to efficiently manage app states.
o Ul Components: Material Design widgets and custom Ul elements for a cohesive and user-
friendly interface.
o Backend:
o Firebase: A cloud-based backend platform for scalable and real-time  application
functionalities.
Firebase Authentication: Manages user login and authorization.
Firebase Realtime Database/Cloud Firestore: Stores and retrieves app data.
Firebase Cloud Functions: Executes server-side operations and backend tasks.
Firebase Cloud Messaging (Optional): Provides support for push notifications.
o Additional Integrations:
o Google Maps SDK: For incorporating map-based services and geolocation functionality.
o Chatbot Platform (e.g., Dialogflow, Rasa): Enables chatbot integration to assist users and
handle FAQs.

o O O O
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o APl Communication: Utilizes HTTP requests for communication between the frontend and
backend.

ChatBot

Request

¢

Response

Cloud Storage

Store User info

Figure 1: Dataflow
IV. APP FUNCTIONALITY
A. Mechanic Finder & Booking

The Mechanic Finder & Booking feature allows users to search for, book, and communicate with
professional mechanics based on specific criteria. Users can filter mechanics by location, specialization,
service offerings, and availability, ensuring they find the right professional for their vehicle needs. Each
mechanic has a detailed profile displaying their name, experience, certifications, pricing, service area, and
customer reviews. This enhances transparency and helps users make informed decisions. Once a mechanic
is selected, users can schedule an appointment, provide service details, and get an estimated cost. A built-
in messaging system enables direct communication, allowing users to discuss service details before and
after booking.

To enhance user trust and maintain service quality, the app incorporates a review and rating system,
allowing customers to share feedback after the service is completed. The design prioritizes an intuitive
search interface, seamless booking process, and a secure communication system to ensure a smooth user
experience. By integrating these features, the app simplifies the process of finding and hiring skilled
mechanics while promoting service transparency and customer satisfaction.

B. Fuel/Charging Station Locator

The Fuel/Charging Station Locator feature provides real-time access to nearby fuel stations and EV
charging points, helping users find the most convenient options based on location, fuel type, and pricing.
The app integrates an interactive map displaying fuel stations with relevant details such as station name,
address, fuel prices, operating hours, and available amenities. EV users can also check real-time charger
availability and connector types, ensuring they can plan their refueling or charging stops efficiently.

Users can filter stations based on fuel type (petrol, diesel, CNG), charging compatibility, and distance,
making the search more personalized. The app also integrates turn-by-turn navigation, guiding users to
their selected station with ease. The design prioritizes real-time data accuracy, a user-friendly map
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interface, and smooth filtering options, ensuring a hassle-free experience for drivers looking to refuel or
recharge their vehicles.

C. Vehicle Marketplace

The Vehicle Marketplace enables users to buy and sell used vehicles within a secure and transparent
platform. Sellers can create detailed listings by providing essential information, including the vehicle's
make, model, year, mileage, specifications, and images. Optional features such as a vehicle history report
can enhance buyer confidence. Buyers, in turn, can browse listings, apply filters based on price, mileage,
and other preferences, and save their favorite listings for comparison.

To facilitate transactions, the app includes a secure communication system where buyers and sellers can
directly interact to negotiate prices or schedule test drives. The user-friendly interface, secure listing
process, and detailed vehicle information enhance the platform's credibility and usability. By offering
a safe and structured marketplace, the app streamlines the process of buying and selling vehicles while
reducing the risks associated with online transactions.

D. Chatbot

The Al-powered chatbot provides instant assistance to users, enhancing customer support and
engagement. It can answer common questions related to mechanic services, fuel station locations, and
marketplace listings, guiding users through various app functionalities. The chatbot understands natural
language queries, allowing users to interact via text or voice.

For complex inquiries that require human intervention, the chatbot can escalate the conversation to a
live support agent, ensuring users receive accurate help when needed. The design focuses on seamless
integration with app features, intelligent responses, and smooth human handover, making customer
interactions more efficient and user-friendly

E. Admin Panel

The Admin Panel provides a centralized dashboard for administrators to manage user accounts,
mechanic profiles, services, and transactions within the app. Admins can-approve or reject mechanic
registrations, resolve disputes, manage service pricing, and update content such as FAQs and help
articles.

Additionally, the panel includes reporting and analytics features that track app usage, user engagement,
and service trends, helping administrators make data-driven decisions. The system ensures secure access
through user roles and permissions, allowing only authorized personnel to modify critical app data. The
focus on intuitive management, security, and detailed analytics makes the admin panel a powerful tool
for maintaining the app’s efficiency and reliability.
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5. Diagrams:

Figure 2: Flow chart
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Select Services Request

P <

Figure 3: Use Case Diagram

V1. CONCLUSION:

The Comprehensive Vehicle Services app addresses the fragmented and often time-consuming challenges
of managing vehicle-related needs by offering an all-in-one, user-centric mobile solution. By consolidating
essential features such as a mechanic booking system, fuel and EV charging station locator, and secure
vehicle marketplace, the app empowers users to efficiently handle vehicle maintenance, refueling, and
buying/selling tasks.

The app's primary functionalities are designed with user convenience, transparency, and streamlined
processes in mind. The mechanic finder simplifies the search for skilled professionals by providing detailed
profiles, user reviews, and secure communication channels. The fuel and EV charging station locator
delivers real-time station information, including availability and amenities, to ease refueling or recharging.
The vehicle marketplace offers a seamless and secure platform for buying and selling used vehicles,
reducing traditional complexities. Furthermore, the Al-powered chatbot enhances the user experience by
providing instant support and guidance.

This project leverages modern technologies to ensure robust, scalable, and responsive app functionality.
Flutter enables cross-platform development, ensuring consistent performance across Android and iOS
devices. Firebase serves as a comprehensive backend solution, while Al-driven chatbot technology
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enhances user interactions. The combination of these technologies ensures a highly responsive and feature-
rich platform.

By providing a unified solution that meets diverse vehicle-related needs, the app fills a significant gap in
the current market. It represents a pivotal step toward simplifying vehicle ownership and enhancing user
experiences. Future development plans may include expanding geographic coverage, adding new features,
and continuously enhancing functionalities based on user feedback.With its potential to improve the user
experience and transform interactions with vehicle-related services, the Comprehensive Vehicle Services
app is poised to become an essential tool for vehicle owners seeking convenience and efficiency in
managing their vehicles
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