P International Journal of Advance and Applied Research
’ Peer Reviewed | International Open Access Journal
A ISSN: 2347-7075 | Impact Factor - 8.26 | Website: https://ijaar.co.in/

Volume-14, Issue-1 | September - October 2026

Original Article

A Smart Cloud-Based Vehicle Service Booking and Management System Using

Data Analytics

Param Patil

M.Sc. Information Technology (Part 1), Sonopant Dandekar Shikshan Mandali, Palghar,

Manuscript ID:
IJAAR-140141

ISSN: 2347-7075
Impact Factor — 8.26

Volume — 14

Issue —1

September- October 2026
Pp. 333 - 338

Submitted: 12 Oct 2026
Revised: 21 Oct 2026
Accepted: 25 Oct 2026
Published: 31 Oct 2026
Corresponding Author:
Param Patil
Quick Resp-(_)'_nse Code:

Ok

‘Website: https://ijaar.co.in/
d

DOI:
10.5281/zenodo.23972714

DOI Link:
https://doi.org/10.5281/zenod
0.23972714

@ISO

Creative Commons

Mumbai University

Abstract:

Car servicing takes place indifferent to repairs on cars; although
many service centers also utilize manual booking and record keeping.
Customers sit there waiting until they get time in line and do not get to know
what slots are offered before he or she comes to work or face difficulties
filling with call after service has finished. You may be full of more customers
and too many spots and might even get a bit lost if you do not track your
service records. In this study, we present an intelligent cloud-based service
booking and management system for the vehicle that will provide an
intelligent improvement to the vehicle’s maintenance process and information
by using technological and data management. This system can be based on
customer registration, availability of service slots, notifications and
management of previous service records. It suggests other service centers in
cases where the center chosen is unavailable. Contrarily, the software will be
written in the MERN stack, with React. js, Node. js, Express. js and
MongoDB. Moreover, data, through bookings and service records, can also
be utilized for analysis of service demand and operation habits. By improving
our service-center management through this system, we are able to minimize
manual work, better manage service-centers and have a more easy way for
people to use their cars more efficiently.

Keywords: Vehicle Service management, Cloud Computing system, Data
Analytics, Online Booking system, Used MongoDB Database, MERN Stack
Technology.
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Introduction: mandatory to maintain vehicle efficiency, safety
The wvehicles used for personal and and durability. And in fact, regular servicing is
commercial transport are gaining ever greater paramount to maintain an efficient, safe and

numbers.  Actually,

routine  servicing is durable vehicle. By contrast, for customers and
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service-center employees, the conventional
process remains more complicated. They may
look to the services center and when they go in
at the time they want to attend, rather than wait
for anyone with the service that they expect, in
some conventional manner and without
knowing that they would need to go in queues
for something. Digital technology can fix all
these problems. Along with existing services
management tool that has enabled customers to
discover precisely what kind of service they
want while utilizing service center, and this
system can incorporate customer information
that they are able to book and record at service
center itself. A Data Analytics, Smart Cloud
Based Systems for Vehicle Services Booking
and Management System The proposed system
is a system that provides a digital channel that
connects customers, service centers employees
and administrators. You provide booking
through  online services, vehicle data
management, service history, notifications, and
availability at service centers. MERN
technology stack has been used in the project.
React. js, Node. js and Express. js, Backend
services, MongoDB. JWT could add
authentication and role-based access. The
development is provided by the cloud, which
makes it possible to access or to access the
services for a bigger market. By the service data
generated by the system, we could see how
reservation patterns, service demand and center

usage are set.

Literature Review:

1. Vehicle Service Management Systems:
When vehicle service management

systems are built, details of the customer,

vehicle information, vehicle requests, and

service history are searched. Vehicle-service

applications now make booking of services,
service track, remind and record service history
management.

2. Online service slot booking systems:

One can have the online portals to
register service slots to help clients scheduling a
service before going to a service center. Online
appointment systems help to lessen manually
booked appointments and help keep customer
knowledge on availability.

3. Cloud-Based Data Management:

Cloud computing helps in storing data
with different cloud based systems and
supporting storage while the user can access and
use applications to process data. Cloud backup
is another tool to protect and safeguard the
records.

4. A Data Analysis of Vehicle Service
Management:

Vehicle service systems have some of
the important information available to you for
different customer-a and service systems. It
includes number of bookings, dates, types,
reservation slot, status of the service center,
vehicle information and usage of the service
center. Such information can also be analyzed
to know which customers use the service. As an
example, if there are many service centers
booked on the weekends, the manager can take
this into consideration when scheduling more
staff and slots.

5. Research Gap:

New digital vehicle service systems
suggest that there are a number of beneficial
features, though the concept remian to emerge
for a complete system with system to process
booking, service, cloud-based data storage and
analysis in one platform. Such integrated
functions are not enough, and this is the aim of
the study to have the solution coherent.
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Research Methodology:

This project aims at the design-science
research technique, based upon which one must
make reasonable assumptions as to whether the
main contribution of the paper would be a
novel, deliberately constructed artefact — in
this instance, software architecture — or a
purely theoretical model. The methodology
followed the following process: Problem
identification and motivation: We have received
feedback of past vehicle-service and roadside
assistance applications to inform in a series of
informal discussions, and will I discuss the
common customer problems (e.g. in between
nearby centers to make it clear they are not
covered on any initial fault basis. Requirement
collection:  functional vs  non-functional
requirements were collected on the writer’s past
Smart Service Center for Vehicle Project,
supplemented with a review of published
systems that are comparable. In Part IV, we
drafted a layered architecture using all these
layers, presenting the application, the data, the
cloud, the data-science, soft-computing and the
image-processing (what is presented in Section
4). We chosen the MERN stack for the core
application, because it has the same JavaScript
codebase and can be used for a RESTful, single-
page-application, whereas I considered Python
for the analytics and image-classification layers
because they have already a mature machine-
learning ecosystem. Iterative development:
modules were intended to be used for iterative

development.

Proposed System: Smart Service Center for
Vehicle (SSCV):
1. Overall Architecture:

The proposed system retains the three
conventional MERN layers - a React.js front

end for customers, service-center owners, and
administrators; an Express.js/Node.js
application layer exposing REST APIs; and a
MongoDB data layer — and adds four cross-
cutting layers described below and described in
the following sections.

2. Cloud Computing Layer:

The application is packaged using
Docker containers and deployed on a cloud
platform (for example, AWS, Microsoft Azure,
or a managed platform such as Render), with
MongoDB Atlas wused as a managed,
geographically replicated database. This allows
the number of applications to find automatically
with traffic, provides automated backups, and
removes the need for a small service center to
update its own servers. A content-delivery
network is used to serve the React front end and
uploaded images with low latency.

3. Data Science Layer:

In the data science layer, all the data is
stored in MongoDB database in the forms of
documents, and every record can be found
easily by using the simple queries. Simple time-
series and regression models (for example,
moving-average and gradient-boosted models
available in Scikit-learn) are used to forecast the
expected number of bookings per service type
over the coming week, and to flag centers
whose spare-parts stock is likely to run low.
Results are surfaced to service-center owners
and platform administrators through an
analytics dashboard in the React front end.

4. Soft Computing Layer: Fuzzy Nearest-
Centre Recommendation:

Instead of the selection of neighborly
centers, they are inferred as geographic
locations of their location; instead the
recommendation engine uses a Madman blurred

inference model that has four input linguistic
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variables-distance (near / moderate / far),
customer rating (low / average / high), current
workload (light / moderate / heavy), and
estimated cost (low / medium / high)-and one
output variable (suitability (poor / fair / good /
excellent). A representative rule is: ‘IF distance
is near AND rating is high AND workload is
light then suitability is excellent. Then centroid
denazification converts the composite blurred
output into a numerical suitability score, and
centers that are shown to the customer are
judged by the given score instead of the
distance alone. All this data is generated with
Aversive (Quartz formula to give this straight-
line distance between the client's location and
every candidate center).

5. Image Processing Layer: Preliminary
Fault Classification:

These images are resized and
normalized and are carried through a
convolutional neural network trained on a
labeled dataset that serves car-fault categories
— e.g. body dent, scratch, fluid leak, tire
damage, broken light. The prediction of a
category and confidence score is attached to the
service request to form a precursor indicator for
the service advisor; the module is being
designed explicitly as a triage aid, and will not
replace a qualified technician's diagnosis. On an
illustrative page, the next customer is fairly
distant from a number of different centers; the
closer one is a bit away, more overloaded,
lower-rated and high rating (if possible) to the
further one is a little farther; less foregrounded
and well rated, for less foregrounded, and high
ratings — the more close the center, the higher
the gradation on the customer. In another case,
the same customer a nearer is driven less far but
somewhat a little farther low rated high rating;
the slight farer than those next to it, good score.

The results can be repeated statistically after we
have real usage data in view of what we log
down waiting times and rating for the other
strategies and find the effect on the expected
result. When in the image-classification module,
such accuracy should be reported with a
confusion matrix and standard metrics
(precision, recall, Fl-score) once a labeled
evaluation dataset is collected, instead of an
assumption for what kind of datasets are already
collected for a unique entity on an individual

dataset.

Advantages of the Proposed System:

It becomes more convenient for
customers to reach a center on a broader scale,
rather than being isolated from one — the
chance is slim that they are sent to one too
heavily under-staffed or not well rated. Service
center owners understand potential demand
ahead and be able to better work for the team
and also spare parts accordingly. Deployment in
the cloud eliminates the infrastructure for small
and independent service centers and allows the
platform to move with adoption. New, pre-
failure-based classification can improve the
speed of submitting the requested items and
providing technicians with work. For a single
codebase, MERN still makes up the central
application and analytical and image
processing, requiring an array of different
functions.

Result and Discussion:

Informational Electronic Vehicle
Service Booking & Management System. We
also used an evaluative tool that will evaluate
different fields like customer registration, log
in, vehicle information management, service

slots and service center decisions on screen.
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What this exercise was aimed at was to assess
the feasibility of bringing in system capability
for traditional car services and customer
booking capability. A user who logs into your
accounts would receive legitimate data, and it
will come to the attention if users validate their
log-in. This was checked for whether a user
could use his existing credentials or used
incorrect credentials. It will show you the type
of vehicle, for example, model or registration
number, as if they were given incorrect
credentials. In the present environment, the
concept of E-Creation allows the support
service center staff to obtain electronic data at
the same time. Testing on the full slot gave to
the venues that never had any appointments. In
fact, it even mitigated the user input from
searches. It also offers staff appointments and
checking a booking status, updating service
records, and keeping up service histories on
electronic records. By looking at previous
maintenance history, it helps with e-massing the
retrieved data of this old maintenance.
Registrations and service records might also tell
what type of appointments the company
receives, whom users it is and what the time and
money needs spent at a service centre. These
occurrences could help managers to fine-tune
scheduling for staff and appointment
scheduling. A thorough and high-quality overall
development plan for the program will assist in
smooth scheduling of service provision,
recording operating efficiently. Yet those
measures are not easily available with
measurable, practical and real-world measures.
With accurate service center data you will have
to be more transparent and validated in your
determining how well it changes the time frame,
satisfaction and overall operational factors for

less times vs. time is better spent.

Conclusion:

This paper has developed a four-layer
extension—cloud computing, data science, soft
computing and image processing—to a
conventional MERN-stack vehicle service
management system, utilizing the author’s
previous Smart Service Center for Vehicle
project as the base application. The fuzzy multi-
criteria recommendation engine, which has been
proposed as well as the CNN-based preliminary
fault-classification module, is designed to meet
two main deficiencies for distance-only booking
systems. While a short introduction to the
evaluation of this work isn’t at the expense of
technical or clinical implementation, it is based
on the architecture and methodology outlined
that provide a common foundation in future use,
data collection and quantitative metric-
reduction (account) with the use of several
domains of computer science on a single

student-oriented application.
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