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Abstract— The demand for convenient and
efficient vehicle maintenance solutions has
surged in urban environments, where busy
lifestyles limit the time available for
traditional services. This research paper
presents a comprehensive mobile application
designed to facilitate real-time steam car
washing and On-Board Diagnostics (OBD)
analysis booking. Developed using Flutter,
Dart, and Firebase, the application enables
users to conveniently schedule and manage
services at their doorstep. This study explores
the application’s architectural framework,
user experience, environmental impact, and
potential implications for the vehicle
maintenance market.

Index Terms—About four key words or
phrases in alphabetical order, separated by
commas.

I.INTRODUCTION

A. Background

The rapid pace of modern urban life necessitates
the availability of services that offer efficiency
and convenience. Traditional car washing and
maintenance practices often demand significant
time investments, which can deter vehicle
owners from maintaining their vehicles properly.
This paper focuses on a dual-service mobile
application that integrates steam car washing and
OBD diagnostics to meet these emerging needs.
B. Problem Statement

Many vehicle owners struggle to find time for
regular maintenance and cleaning due to their
busy schedules. Traditional car washes can be
time-consuming, often requiring travel to
physical locations. Furthermore, conventional

cleaning methods raise environmental concerns
regarding water usage and chemical waste. The
application developed in this study seeks to
address these issues by providing an on-demand
service that is both convenient and eco-friendly.

C. Objectives

The primary objectives of this research are:
1.To design and develop a user-friendly mobile
application that facilitates real-time booking of
steam car washing and OBD diagnostics.

2.To analyze the environmental benefits of
steam cleaning compared to traditional car
washing methods.

3.To evaluate user engagement and satisfaction
with the application, highlighting its impact on
vehicle maintenance practices.

Il. LITERATURE REVIEW

A. Mobile Applications in Service Delivery
Mobile  applications  have  significantly
transformed service delivery across various
industries, providing immediate access to
services that enhance user convenience. Smith
(2020) notes that integrated applications
improve customer satisfaction by consolidating
multiple services, thereby facilitating a seamless
user experience.

B. Eco-Friendly Cleaning Methods

Steam cleaning has emerged as a sustainable
alternative to traditional car washing techniques.
Research conducted by Lee et al. (2019)
highlights that steam cleaning utilizes
significantly less water—up to 90% less than
conventional methods—and eliminates the need
for harmful chemicals, positioning it as a
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preferred option for environmentally conscious
consumers.

C. Importance of OBD Analysis

The On-Board Diagnostics (OBD) system is
integral to modern vehicle maintenance,
providing real-time data regarding vehicle
performance, emissions, and overall health.
Chen and Zhao (2020) emphasize that
leveraging OBD diagnostics can lead to timely
interventions, preventing severe mechanical
issues and ensuring driver safety. The
integration of OBD analysis into a mobile
platform offers a unique opportunity to empower
users with valuable insights about their vehicles.

I11. METHODOLOGY

A. Application Architecture

The application is structured utilizing a
client-server  architecture, which ensures
efficient communication between the user
interface and the backend services:

* Frontend Development: The frontend is
built using Flutter, a versatile framework that
allows for the creation of natively compiled
applications for mobile, web, and desktop from a
single codebase. This choice ensures a consistent
and responsive user experience across various
devices.

» Backend Development: Firebase serves as
the backend solution, providing real-time
database capabilities, user authentication, and
cloud storage. Its scalability allows for seamless
handling of increasing user demands and data
loads.

Frontend
‘\ Client Browser | [_Admin Dashboard |

—

(oot}

Fig'.Ol System Architecture

B. Key Features
The application incorporates several critical
features designed to enhance user experience
and engagement:

» User Authentication: Firebase Authentication
is employed to facilitate secure user registration
and login, ensuring the protection of personal
information and transaction data.

 Service Booking: Users can easily schedule
steam car washes and OBD diagnostics through
a visually intuitive calendar interface, enabling
real- time bookings based on the availability of
service providers.

* Payment Integration: The application
integrates with the Stripe API to facilitate secure
and convenient payment processing, allowing
users to complete transactions seamlessly.

» User Feedback System: A built-in feedback
mechanism encourages users to rate services and
provide comments, fostering continuous
improvement based on customer insights.

C. Development Tools

* Flutter: As the primary framework for
developing the user interface, Flutter offers a
rich set of customizable widgets, enabling
developers to create aesthetically pleasing and
functional designs.

» Dart: The programming language utilized
alongside Flutter, Dart allows for fast and
efficient coding, simplifying the development
process.

e Firebase: This comprehensive platform
provides a suite of tools, including real-time
databases, user authentication, and cloud
storage, ensuring a robust backend for the
application.

IV. IMPLEMENTATION FLOW

Here is a step-by-step explanation of how the
system works, from the user's interaction with
the mobile app to the completion of the service.
This flow will cover both technical and
functional aspects.

A. User Authentication and Profile Setup

* Objective: Secure access to the system and
collect user details.

* Process:
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The user downloads the mobile app and registers
using email, phone number, or social login
(Google/Facebook) through Firebase
Authentication.

Once registered, the user creates a profile by
adding personal details, vehicle information
(e.g., car model, license plate), and a preferred
payment method.

The system stores user data in a secure backend
(e.g., Firebase Firestore or an alternative cloud
database).

B. Real-Time Location and Service Discovery
* Objective: Enable the user to locate available
steam car wash providers in their vicinity and
request OBD diagnostics.

* Process:

The app uses the device’s GPS (via Geolocator
package) to capture the user’s current location in
real-time.

Google Maps API is integrated into the app,
displaying nearby steam-based car wash
providers on a map interface.

The user selects a provider based on location,
ratings, and availability.

The app fetches live availability data from the
backend (e.g., Firebase or a custom API) to
determine if the chosen provider can offer
immediate or scheduled service.

B Sl Ll D %
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Nearest Car Washers
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Fig.02 Real-Time Location and Service

Discovery

C. Service Booking and Scheduling
* Objective: Allow users to book the car wash
and OBD analysis at their convenience.
* Process:
The wuser selects a service package (e.g.,
steam-based wash, OBD diagnostics, or both),
followed by the preferred date and time slot.
The system checks the availability of the
selected provider and confirms the booking
through real-time updates from the backend.
Upon confirmation, the user receives a booking
reference number and an estimated arrival time
of the service provider. The data is stored in the
backend for future reference. \

251 28 © O 522 BTG

< Booking

Select Car Wash Service

() Basic Wash - 100rs
® Deluxe Wash - 200rs
@) Premium Wash - 300rs

Select Date

YYYY-MM-DD

Select Time Slot
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‘ 01:00 PM ‘ 03:00 PM l

Additional Services

Interior Cleaning - 250rs |
Tire Shine - 30rs O
Underbody Wash - 70rs O

Payment Method

(O] Credit Card

Fig.03 Service Booking and Scheduling

D. Notifications and Real-Time Updates

» Objective: Keep the user informed about their
booking status and service progress.

* Process:

The user receives push notifications about
booking confirmation, service provider dispatch,
and real-time status updates (e.g., “Technician
en route” or “Service started”).

These updates are triggered through Firebase
Cloud Messaging (FCM) or another notification
service.

E. Service Execution and OBD Analysis

* Objective: Perform the car wash and OBD
analysis at the user’s location.

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-11, ISSUE-10, 2024
3



INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (1JCESR)

* Process:

Once the technician arrives, they initiate the
steam car wash process and connect the OBD-II
adapter to the vehicle.

The OBD-II adapter sends diagnostic data (e.g.,
error codes, system health) to the technician’s
mobile device via Bluetooth, using an OBD-II
compatible app or service.

The diagnostic data is then transmitted to the
central backend, where the system processes and
stores it for generating reports.

F.OBD Report Generation and Analysis
 Objective: Provide the user with detailed OBD
analysis results.

* Process:

After the OBD data is captured, it is processed in
real-time to generate a comprehensive
diagnostic report (e.g., engine performance,
error codes, maintenance suggestions).

The report is sent to the user via the app, where
they can view it and opt for further maintenance
services if needed.

The report is stored in the user's history for
future reference.

TaE
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Fetch Data

Fig.04 OBD Report Generation and Analysis

G. Payment Processing

* Objective: Ensure seamless and secure
payment for services rendered.

* Process:

Once the service is completed, the user is
prompted to review and pay for the

service through an integrated payment gateway
(e.g., Razorpay or Stripe).

The user can pay via credit/debit card, UPI, or
digital wallets.

The payment gateway securely handles the
transaction, and the user receives an invoice via
email or within the app

H. Post-Service Feedback and Rating

* Objective: Collect user feedback to improve
service quality.

* Process:

After the service is completed, the user is
prompted to rate the service provider and give
feedback (e.qg., rating the steam car wash quality,
punctuality, etc.).

This feedback is stored in the database and used
for future service provider rankings or
performance analysis.

I. Data Storage and Analytics

* Objective: Store all transaction data for future
use and provide analytical insights.

* Process:

The system stores all user bookings, OBD
diagnostics, payment transactions, and feedback
in the cloud (Firebase Firestore or another cloud
database).

Analytical tools (e.g., Google Analytics,
Firebase Analytics) can be integrated to track
user behavior, service provider performance, and
app usage patterns.

These insights help improve the user experience
and optimize the backend system for better
performance.

J. Admin and Service Provider Panel

* Objective: Allow service providers and
administrators to manage bookings, availability,
and user requests.

* Process:

A separate web-based or mobile admin panel is
developed for service providers to manage their
schedule, update availability, and view
upcoming bookings.

Admins can use the panel to manage users,
handle disputes, and ensure service quality
control.

V. RESULT

A. User Engagement and Satisfaction

A pilot testing phase involving 150 participants
yielded a user engagement rate of 80%.
Participants  expressed  high  levels of
satisfaction,  particularly  regarding  the
application’s usability and the convenience of
accessing services from their locations. Surveys
revealed that users appreciated the intuitive

ISSN (PRINT): 2393-8374, (ONLINE): 2394-0697, VOLUME-11, ISSUE-10, 2024
4



INTERNATIONAL JOURNAL OF CURRENT ENGINEERING AND SCIENTIFIC RESEARCH (1JCESR)

design and ease of scheduling, with many noting
that the application saved them valuable time.

B. Environmental Impact

Data collected from users utilizing the steam
washing service indicated a substantial reduction
in water usage, averaging about 90% less
compared to traditional washing methods. This
aligns with global sustainability efforts and
positions the application as a responsible
alternative for vehicle maintenance.

C. Maintenance Awareness

Users who accessed the OBD analysis feature
reported increased awareness of their vehicle's
maintenance needs. Approximately 70%
indicated they would take proactive measures
based on the diagnostic results, demonstrating
the application’s effectiveness in promoting
preventive ~ maintenance  and  informed
decision-making.

V. DISCUSSION

The findings of this study illustrate the
successful integration of technology in
enhancing vehicle maintenance practices. By
providing a dual-service platform, the
application effectively meets the modern
consumer's demands for convenience and
sustainability. The real-time steam washing and
OBD diagnostics empower users to take control
of their vehicle care while contributing to
environmentally responsible practices. The
choice of Flutter, Dart, and Firebase ensures that
the application is robust, scalable, and adaptable
to evolving user needs and technological
advancements.

A. Limitations

While the application shows promise, several
limitations warrant consideration. The pilot
study’s sample size was relatively small, which
may limit the generalizability of the findings.
Additionally, variations in service availability
based on geographic locations may impact user
experience.

B. Future Work

Future research should focus on expanding the

application's  service offerings, such as
integrating additional vehicle maintenance
services or partnering with local service

providers to enhance service coverage.

Continuous user feedback should be collected to
refine  the application’s  features and
functionality.

VI. CONCLUSION

The development of a real-time steam car wash
and OBD analysis booking application
represents a significant advancement in mobile
vehicle maintenance services. This innovative
solution not only offers convenience and
sustainability but also empowers users to engage
actively in their vehicle care. By leveraging
modern technology, the application addresses
pressing consumer needs while promoting
responsible practices. As urban life continues to
evolve, such applications will play a pivotal role
in shaping the future of vehicle maintenance.
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