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mechanic alerts and delivering accurate price pre-
dictions. The proposed system offers a promising
solution for managing vehicle services, with future
improvements focusing on optimizing predictive
models and expanding service coverage.

Keywords - Integrated Web Application, Vehicle Services,
Real-time Mechanic Alerts, On-Demand Car Wash Car,
Rental System, Spare Parts E-Commerce, Used Car Price
Prediction, XGBoost

2. Introduction

The increasing digitization of services has transformed var-
ious industries, and the automotive sector is no excep-
tion. The advent of web-based platforms has enabled ve-
hicle owners to access services such as real-time mechanic
alerts, car rentals, on-demand car washes, spare parts pur-
chases, and used car price predictions with enhanced ease
and efficiency. These platforms not only improve cus-
tomer experience but also streamline operations for ser-
vice providers, allowing for better coordination and re-
source management. This paper introduces an integrated
web application that consolidates these services into a sin-
gle user-friendly platform, providing vehicle owners with

1. Abstract

This literature review presents an integrated web 
application concept designed to streamline vehicle-
related services, including real-time mechanic 
alerts, on-demand car washes, car rentals, spare 
parts sales, and used car price predictions. The 
platform leverages geolocation data and machine 
learning algorithms to facilitate seamless service 
delivery and accurate price estimates. By consol-
idating these services into a single interface, the 
web application aims to enhance the convenience 
and reliability of vehicle ownership. Key features 
such as real-time mechanic alerts provide users 
with timely assistance, while the car rental system 
and spare parts marketplace are envisioned to of-
fer a user-friendly e-commerce experience. The 
used car price prediction module, already utilizing 
the XGBoost machine learning model, provides 
reliable estimates of vehicle resale value. This 
model was selected for its robustness and efficiency 
in handling structured data, producing accurate 
predictions based on various vehicle attributes. 
Testing results demonstrate the platform’s poten-
tial effectiveness in improving response times for
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a seamless way to access critical services from a single in-
terface. The application leverages geolocation services to
notify nearby mechanics in case of breakdowns and inte-
grates advanced data management techniques to provide
users with real-time service availability and pricing. By
centralizing diverse services such as mechanic alerts, car
rentals, car washes, and spare parts sales, the platform sig-
nificantly enhances the convenience and reliability of ve-
hicle ownership. Additionally, the machine learning-based
used car price prediction feature allows customers to make
data-driven decisions when buying or selling used vehicles.

3. Literature Survey

Several research efforts have investigated how digital plat-
forms are transforming vehicle service industries by inte-
grating rental systems, on-demand services, and predictive
maintenance. A key trend in the field is the deployment
of geolocation-based services to enhance customer interac-
tion by providing real-time information on the availability
of nearby service providers.

3.1 Car Rental Systems

Studies like those of Osterwalder et al. have demonstrated
how the digitization of rental systems improves customer
satisfaction by offering seamless online booking, real-time
vehicle availability updates, and dynamic pricing. For in-
stance, the Car Rental System streamlines vehicle reserva-
tions across different locations by integrating geolocation
data with backend inventory management. This ensures
that customers are provided with up-to-date availability
and flexible rental options, improving their overall experi-
ence.

3.2 On-Demand Car Wash Services

The integration of GPS-based car wash services in mo-
bile applications has been shown to be highly effective in
improving customer convenience. Applications like We-
Cleanse allow customers to schedule car wash services at
their preferred time and location, with providers notified
in real-time. Research has shown that customers appreci-
ate the ability to monitor the service provider’s location
and get estimated times of service completion.

3.3 E-commerce for Spare Parts and Pre-
dictive Pricing

chine learning models improves pricing accuracy, thereby
increasing market efficiency.

4. Methodology

This web application integrates five key services: real-
time mechanic alerts, car wash booking, car rental system,
spare parts marketplace, and used car price prediction.
The architecture is modular, with each service function-
ing independently while interacting through a unified user
interface.

4.1 Mechanic Alert System

The Mechanic Alert System is designed to use geoloca-
tion data to connect users with nearby mechanics dur-
ing breakdowns or emergencies. When a user presses the
SOS button in the application, the system detects their
location by obtaining latitude and longitude coordinates
through React’s geolocation API. These coordinates are
then processed using the OpenCage API to fetch detailed
location information, such as the address or nearby land-
marks. This enhanced geolocation method, which includes
GPS, Wi-Fi-based positioning, and cellular networks, en-
ables precise location identification. Once the system has
determined the user’s location, it displays a list of available
mechanics within a defined radius. The user has the option
to expand this radius to view additional mechanics in the
vicinity. This flexibility allows users to choose the most
suitable mechanic based on proximity or availability. Af-
ter selecting a mechanic, the user can track the mechanic’s
real-time location on a map and receive updates about
their estimated arrival time. With an accuracy range of
3-6 meters, this geolocation system is well-suited for real-
time service dispatch. It is particularly beneficial in sce-
narios where vehicles break down in unfamiliar locations
or during off-hours, when traditional services may not be
readily available.

4.2 On-Demand Car Wash Service

The Car Wash Booking System allows users to schedule
car wash services based on their location and preferred
time. The service includes a variety of packages, such
as exterior-only washes, full-service washes, and waxing.
Once the user selects a service, nearby car wash providers
are alerted in real-time. Users can monitor the car wash
provider’s location and receive estimated arrival and com-
pletion times through geolocation tracking. The system
architecture integrates with car wash service providers’
backend systems, allowing them to update service avail-
ability dynamically. The web interface provides real-time
notifications to users, reducing the need for manual coor-
dination.

4.3 Car Rental System

The Car Rental System is designed to simplify the rental
process by offering a streamlined interface for customers

E-commerce systems for spare parts sales have been found 
to significantly enhance transparency and convenience for 
customers. By integrating inventory systems with web 
applications, customers can browse, compare, and pur-
chase parts with greater ease. Studies on predictive pricing 
models have demonstrated their accuracy in estimating 
used car prices, providing valuable data for both buyers 
and sellers. According to Dennis et al., the use of ma-
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prove user convenience, and streamline service provider ef-
ficiency. Although the modules are in various stages of de-
velopment, initial testing of completed components, such
as the used car price prediction feature and the location-
based mechanics alert system, offers promising results.

5.1 Mechanic Alert System Performance

The Mechanic Alert System includes precise geolocation
tracking, enabling accurate latitude and longitude iden-
tification using React’s geolocation API with additional
support from the OpenCage API. This feature allows the
application to pinpoint the user’s location effectively, facil-
itating the identification of nearby mechanics and enabling
swift alerts to available mechanics within the defined ra-
dius. This system forms a reliable foundation for rapid
response to user needs, ensuring mechanics are efficiently
directed to users in need of assistance.

5.2 Car Wash Service Feedback

The Car Wash Booking System remains in the design
phase. Future developments aim to incorporate real-
time provider tracking, enabling users to monitor service
progress and estimated completion times. Expected ben-
efits include increased user confidence and satisfaction by
providing a clear sense of service timelines and facilitating
efficient appointment management.

5.3 Rental Service Efficiency

The Car Rental System is planned to feature dynamic pric-
ing algorithms and instant booking confirmations. While
the functionality is not yet active, the prospective system
will enhance rental availability transparency and stream-
line payment processes. Projected impacts include opti-
mized fleet utilization and an increase in customer booking
frequency.

5.4 Spare Parts Marketplace Integration

Although the Spare Parts Marketplace is in the initial
stages of design, it is envisioned to provide a comprehen-
sive supplier network that offers real-time inventory up-
dates and transparent pricing. Planned features include a
recommendation engine that suggests parts based on user
interactions and preferences. The system aims to expedite
user searches and empower informed purchasing decisions.

5.5 Used Car Price Prediction

The Used Car Price Prediction model achieved an R-
squared (R²) value of 0.91 on the testing dataset, indi-
cating that 91% of the variability in used car prices is
explained by the model. This high R² value demonstrates
the model’s strong predictive power and its ability to ac-
curately estimate resale values based on the input features.

to browse and rent vehicles. Users can view available ve-
hicles based on type (SUV, sedan, truck, etc.), location, 
and pricing. The system is linked with the inventory man-
agement system of rental companies, ensuring real-time 
updates on vehicle availability. Customers can book vehi-
cles through the web interface, with payment handled via 
secure gateways. The rental service also features dynamic 
pricing that adjusts based on vehicle demand, rental du-
ration, and seasonality. This allows rental companies to 
optimize their pricing strategy while offering customers 
flexible options.

4.4 Spare Parts Marketplace

The Spare Parts Marketplace offers a  comprehensive cat-
alog of vehicle parts that users can browse and purchase. 
The marketplace provides customers with real-time infor-
mation on stock availability and pricing. Customers can 
filter spare parts based on their vehicle’s make and model, 
ensuring that they find c ompatible p roducts quickly and 
easily. To enhance the shopping experience, the market-
place includes a recommendation system that displays cat-
egories of spare parts based on the user’s browsing behav-
ior, specifically f ocusing o n t he t ime s pent v iewing each 
category. This feature helps personalize the experience by 
highlighting relevant spare parts, making it easier for users 
to find i tems they may n eed. The marketplace includes a 
rating system for suppliers, allowing customers to make 
informed decisions based on product reviews and ratings. 
This setup ensures a user-friendly, informed, and efficient 
purchasing process for vehicle owners seeking spare parts.

4.5 Used Car Price Prediction

The Used Car Price Prediction feature leverages machine 
learning algorithms to accurately estimate the resale value 
of vehicles based on a variety of critical factors. The sys-
tem employs an XGBoost model, trained on a compre-
hensive dataset containing columns such as name, year, 
selling price, km driven, fuel, seller type, transmission, 
owner, mileage, engine and seats. To standardize the data, 
the name column in the dataset has been split into sep-
arate columns for brand and model, and all categorical 
variables have been converted to numerical values to facil-
itate efficient model processing and improve prediction ac-
curacy. Users input key details about the vehicle, and the 
system generates an estimated resale price based on the 
trained XGBoost model. This model, known for its high 
predictive accuracy, is particularly well-suited for handling 
the dataset’s structure and complexity. The system is de-
signed to continuously adapt and improve as new data 
becomes available, ensuring that the predictions remain 
aligned with current market conditions.

5. Results and Discussions

The integrated web application encompasses several mod-
ules tailored to enhance vehicle service accessibility, im-
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Figure 1: Feature Extraction

Figure 1 highlights key attributes such as engine size,
mileage, and year as the most influential factors in de-
termining used car prices. This insight into feature sig-
nificance strengthens the interpretability of the model,
emphasizing the role of specific characteristics in resale
valuation.

tion for future development. The geolocation functional-
ity enables quick and accurate identification of user loca-
tions, improving emergency responsiveness, while the price
prediction model delivers reliable vehicle resale estimates
based on detailed data analysis. Future iterations will
build upon these functionalities, implementing a fully op-
erational mechanic alert system, an on-demand car wash
service, and a user-oriented spare parts marketplace fea-
turing personalized recommendations. This comprehen-
sive approach aims to improve the convenience, reliability,
and efficiency of vehicle management for users, highlight-
ing the platform’s potential to address diverse needs in
real-world applications. By continually expanding and re-
fining these services, the application positions itself as a
versatile solution for modern vehicle owners seeking re-
sponsive and user-friendly support for their vehicle-related
requirements.
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6. Conclusion
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