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ABSTRACT

The rapid increase in urban population and vehicle usage has intensified the problem of finding suitable parking
spaces, especially during peak hours. Traditional parking systems are inefficient, time-consuming, and
contribute to traffic congestion and environmental pollution. To address these challenges, this project proposes
an "Online Vehicle Parking Reservation System" that allows users to view, book, and manage parking spaces
in real time through a web or mobile interface. This system enables vehicle owners to check space availability,
make advance bookings, and pay online, thereby saving time and avoiding the stress of finding parking spots
manually. For parking administrators, the system provides efficient space allocation, real-time monitoring, and
utilization analysis, ensuring maximum occupancy and streamlined operations. Integrated with location-based
services and automated notifications, this intelligent parking management solution enhances user convenience,
reduces waiting times, and contributes to smarter urban mobility. The system is designed to be scalable and can
be integrated with [oT sensors and QR-based check-ins for enhanced automation and accuracy.

Keywords: Smart Parking System, Vehicle Parking Reservation, Internet of Things (IoT), Mobile Application, Web-
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Congestion Reduction, Intelligent Transportation Systems (ITS).

I. INTRODUCTION

In recent years, the exponential growth of vehicles in
urban areas has led to severe parking issues,
including traffic congestion, fuel wastage, and
increased air pollution. Finding an available parking
spot during peak hours has become a major challenge
for drivers, leading to frustration and delays.
Traditional parking methods, which rely on manual
checking and availability, are no longer efficient in
densely populated cities. This has created a strong
demand for intelligent, automated systems that can
simplify and optimize the process of parking
management.

The Online Vehicle Parking Reservation System is
designed to address these urban challenges by
offering a platform that enables users to locate,
reserve, and pay for parking spaces online before
reaching their destination. By integrating digital
maps, availability tracking, real-time booking, and
secure payment gateways, the system ensures a
seamless experience for drivers. Users can access the
platform via a mobile app or web portal, select the
desired parking lot, view space availability, reserve a
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slot, and get directions to the parking area — all from
the convenience of their devices.

From the perspective of parking lot operators, the
system enhances operational efficiency by
automating slot allocation, managing user data, and
generating reports on occupancy and revenue. It also
reduces manual intervention and minimizes errors.
Furthermore, the system can be integrated with loT
devices such as sensors and cameras to enable live
monitoring and automatic slot updates, creating a
smart, scalable solution suitable for smart cities. This
project not only improves convenience for end users
but also contributes to sustainable urban development
by reducing unnecessary vehicle movements and
emissions.

II. LITERATURE SURVEY

Title: Smart Parking System Using loT

Authors: Amol Deshmukh, Shubham Devare,
Suyash Aher, Prof. R. M. Jalnekar

Description:

This paper introduces an IoT-based smart parking
system that uses sensors to detect vehicle presence
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and updates real-time parking availability. It also
proposes a mobile application for users to book
parking slots. The system enhances convenience and
aims to reduce traffic caused by searching for
parking.

Title: Automatic Smart Parking System Using
Internet of Things (1oT)

Authors: Md. Ikramul H. Chowdhury, Md. Nafiul
Islam

Description:

The authors present a low-cost and scalable smart
parking solution that utilizes Raspberry Pi and IR
sensors for space detection. The system is integrated
with cloud services to track available spots and notify
users via a web interface. It emphasizes automation
and real-time updates.

Title: A Survey on Smart Parking System

Authors: T. S. Praveenkumar, A. Arunkumar
Description:

This survey summarizes various smart parking
techniques and highlights the effectiveness of online
booking systems combined with sensor technology.
It evaluates multiple approaches, such as QR-based
entry, RFID tags, and mobile integration, offering
insights into current and future trends.

Title: Intelligent Car Parking System Using Wireless
Sensor Networks

Authors: Jin Wang, Wei Liu

Description:

This research focuses on using wireless sensor
(WSNs) for detection and
communication. The proposed model helps drivers

networks vehicle
find available parking quickly and transmits the
information to a central server, reducing search time
and managing spaces efficiently.

Title: Design and Implementation of Smart Parking
System Using Android App

Authors: Kanchan Mahajan, Prof. J. S. Chitode
Description:

This study implements an Android-based interface
for users to interact with a smart parking backend

www.ijesat.com

system. It supports viewing parking space
availability, reserving slots, and making payments.
The authors emphasize user-friendliness and backend

accuracy in data management.

Title: Cloud-Based Smart Parking System for Indian
Cities

Authors: Snehal Bhosale, Vaibhav Kale
Description:

The paper discusses a cloud-enabled system aimed at
Indian urban infrastructure, combining mobile app
features with cloud data for real-time
synchronization. It focuses on issues specific to
Indian cities like unregulated parking and proposes
solutions tailored to such challenges.

I11. EXISTING SYSTEM

In many cities and towns, vehicle parking is still
managed using traditional methods. Drivers
manually search for vacant spots, and in many cases,
attendants manage the parking space allocation
physically. This approach is time-consuming and
inefficient, especially during peak traffic hours when
the demand for parking is at its highest. Drivers often
waste a considerable amount of time and fuel circling
around parking areas, contributing to traffic

congestion and increased air pollution.

Some urban areas have implemented basic electronic
parking systems using ticket dispensers and barrier
gates. These systems can register entry and exit times
and charge users accordingly. However, they do not
provide real-time availability status or booking
features. Moreover, these systems lack mobile
integration and cannot notify users about slot
occupancy before they arrive. As a result, users still
face uncertainty and inconvenience when attempting
to find a suitable parking spot.

Additionally, many current systems do not make use
of modern technologies such as GPS tracking, cloud
services, or [oT sensors. Without such integration,
administrators cannot monitor slot availability
remotely or analyze usage patterns for optimization.
There is also limited use of data analytics, which
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means most decisions related to parking management
are reactive rather than proactive.

Furthermore, existing parking systems rarely include
user-centered features such as advance booking,
digital payments, automated check-in/out, or
interactive maps. This lack of digital transformation
limits the scalability and efficiency of the system. It
also restricts accessibility for users with smart
devices who expect fast, reliable, and connected
solutions. The current parking infrastructure is
simply not equipped to handle the growing demand
and user expectations in modern urban environments.

IV. PROPOSED SYSTEM

The proposed Online Vehicle Parking Reservation
System introduces a modern, user-friendly, and
efficient approach to managing parking spaces
through a digital platform. This system allows users
to view the availability of parking spots in real time,
reserve a slot in advance, and make online payments,
all through a web or mobile application. It integrates
digital maps and GPS technology to guide users
directly to their booked spot, minimizing the time
spent searching for parking and reducing traffic
congestion.

On the backend, the system supports parking
administrators with advanced tools for managing slot
allocations, tracking space
reports.

occupancy, and
Through the
integration of IoT sensors or QR-based check-in
mechanisms, the system automatically updates the

generating performance

availability status of each slot, ensuring that the
information shown to users is accurate and up to date.
The cloud-based architecture ensures scalability and
real-time synchronization between the user interface
and the admin panel.

In addition to basic booking features, the system
includes user authentication, booking history,
payment gateways, and notification services. This
comprehensive functionality not only enhances the
user experience but also helps optimize space usage
and maximize revenue for parking lot operators. By

www.ijesat.com

reducing manual intervention and introducing
automation, the proposed system presents a robust,
scalable, and intelligent solution to modern urban

parking challenges.
V.SYSTEM ARCHITECTURE

The diagram illustrates the architecture of a Smart
Vehicle Parking Reservation System that integrates
multiple technologies to manage parking spaces
efficiently. At the center of the system is an
Integrated Data Platform, which acts as the main hub
connecting different components such as mobile
applications, web analytics tools, sensors, cameras,
and parking infrastructure. This platform collects and
processes data from various sources in real time and
distributes the information to wusers and
administrators through different interfaces.

The mobile applications allow drivers to easily
search for available parking spaces, reserve a slot,
and navigate to the selected parking location.
Through smartphones or tablets, users can view real-
time parking availability, make reservations in
advance, and manage payments digitally. This
improves user convenience and reduces the time
spent searching for parking, which in turn helps
reduce traffic congestion in busy urban areas.

The web applications and analytics systems are
mainly used by parking administrators and city
management authorities. These systems provide
dashboards that display parking occupancy rates,
traffic patterns, and parking demand statistics. By
analyzing this data, authorities can make informed
decisions about parking management, pricing
strategies, and infrastructure planning. Web-based
platforms also allow administrators to monitor
parking facilities and manage reservations more
efficiently.

The diagram also shows API-fed applications and
digital signboards connected to the central platform.
These components display real-time parking
availability to drivers before they enter a parking
signs  at
intersections indicate which parking levels or zones
have available spaces. APIs enable integration with

facility. Digital entrances or road

third-party services such as navigation systems,
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smart city platforms, or transportation apps, thereby
expanding the functionality of the system.

At the ground level, the system includes physical
parking infrastructure equipped with sensors,
cameras, and automated barriers. Sensors detect
whether a parking slot is occupied or free, while
cameras help monitor vehicle movement and
improve security. Entry barriers regulate vehicle
access to reserved spaces. All these devices
continuously send data to the integrated data
platform, ensuring accurate and up-to-date parking
information.

Overall, the smart parking system combines loT
devices, cloud-based data processing, mobile and
web applications, and real-time communication
technologies to provide an intelligent parking
management solution. This integrated approach
improves parking efficiency, reduces traffic

congestion, saves fuel and time for drivers, and dd New Parking Area Page
supports the development of smart city transportation ol
systems.
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Online Vehicle Parking Reservation System

Fig 5.1: System Architecture Of Proposed System Fig 6.3: User Home

VI. IMPLEMENTATION

Online Vehicle Parking Reservation System
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Fig 6.4: Booking Slot

Online Vehicle Parking Reservation System

Fig 6.6: View Booking History

VII. CONCLUSION

The development of the Online Vehicle Parking
Reservation System marks a significant advancement
in how urban parking challenges are addressed. By
leveraging modern technologies such as web and
mobile applications, loT sensors, and secure payment
gateways, the system offers a streamlined, efficient,
and user-friendly solution to the problems of
traditional parking management. Users benefit from
the convenience of real-time slot availability,
advance booking, and hassle-free payments, which
collectively reduce the time and frustration
associated with searching for parking spaces.

From an administrative perspective, the system
provides robust tools for monitoring parking lot
usage, managing bookings, and generating detailed
reports. This facilitates better resource utilization and
enhances revenue management. The automation
introduced by IoT integration ensures accurate, real-
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time updates on slot occupancy, minimizing human
errors and improving operational efficiency. The
cloud-based deployment further ensures that the
system can scale easily to accommodate more users
and parking locations without compromising
performance.

Overall, this project demonstrates how technology
can transform everyday urban problems into
manageable, intelligent systems that improve both
user satisfaction and operational effectiveness. The
Online Vehicle Parking Reservation System is poised
to reduce traffic congestion, lower emissions, and
optimize parking infrastructure usage. As cities grow
and the demand for parking rises, such digital
solutions will become indispensable in creating
smarter, more sustainable urban environments.

VIII. FUTURE SCOPE

The Online Vehicle Parking Reservation System,
while robust in its current form, offers several
avenues for further enhancement to meet evolving
user demands and technological advancements. One
promising area for future development is the
integration of advanced Artificial Intelligence (AI)
and Machine Learning (ML) techniques. These could
enable predictive analytics to forecast parking
demand based on historical usage patterns, special
events, weather conditions, and time of day. Such
predictions would allow parking operators to
optimize space allocation dynamically and provide
users with suggestions for the best times to park or
alternative nearby parking options when demand is
high.

Another potential enhancement involves expanding
the system’s IoT capabilities by incorporating more
sophisticated sensors and smart cameras with
computer vision. This would improve the accuracy
and reliability of real-time occupancy detection and
could extend to monitoring other parameters such as
vehicle size compatibility, security monitoring, and
even environmental factors like air quality within
parking facilities. Integration with smart city
infrastructure and vehicle-to-infrastructure (V2I)
communication systems could further streamline
traffic flow and parking management on a larger
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scale.

The system’s user interface can also be evolved to
include voice-activated commands and Al-powered
virtual assistants, making it more accessible,
especially for drivers who need hands-free operation
while  driving.  Additionally, incorporating
multimodal payment options, including digital
wallets, cryptocurrency, or integration with toll and
transit card systems, would enhance flexibility and
convenience for diverse user groups.

Moreover, the system could expand to support multi-
location and multi-operator scenarios, enabling users
to manage bookings across several parking facilities
within a city or region through a single unified
platform. This would require enhanced backend
architecture to handle complex scheduling, pricing
variations, and real-time synchronization across
multiple providers.

Lastly, future work may focus on strengthening
security and privacy measures, including advanced
encryption, biometric authentication, and compliance
with data protection regulations like GDPR. This will
ensure that as the system grows in scale and
complexity, it remains trustworthy and secure for all
users.

IX. REFERENCES

[17 A. Fahim, N. Hasan, and M. Chowdhury, “Smart
parking systems: Comprehensive review based on
technological perspective,” Heliyon, vol. 7, no. 9, 2021.
DOI: https://doi.org/10.1016/j.heliyon.2021.e07482

[2] L. F. Luque-Vega, P. A. Lopez-Nava, and C. Lopez-
Mangcilla, “IoT smart parking system based on the visual-
aided smart vehicle detection,” Sensors, vol. 20, no. 3,
2020.

DOI: https://doi.org/10.3390/s20030743

[3] G. Ali, H. Xu, and M. Hussain, “loT-based smart
parking system using deep long short-term memory
network,” Electronics, vol. 9, no. 10, 2020.

DOI: https://doi.org/10.3390/electronics9101696

[4] Y. Geng and C. G. Cassandras, “New smart parking
system based on optimal resource allocation and
reservations,” [EEE  Transactions on
Transportation Systems, vol. 14, no. 3, pp. 1129-1139,
2013.

Intelligent

www.ijesat.com

DOI: https://doi.org/10.1109/T1TS.2013.2252428

[5]A. O. Elfaki and M. A. Mohammed, “A smart real-time
parking control and monitoring system,” Sensors, vol. 23,
2023.

DOI: https://doi.org/10.3390/s23031474

[6] S. Rupani and V. Gupta, “A review of smart parking
using Internet of Things,” Procedia Computer Science,
vol. 165, pp. 738-745, 2019.

DOI: https://doi.org/10.1016/j.procs.2020.01.010

[7]1Y. Atif, J. Ding, and M. A. Jeusfeld, “Internet of Things
approach to cloud-based smart car parking,” Procedia
Computer Science, vol. 98, pp. 193-198, 2016.

DOI: https://doi.org/10.1016/j.procs.2016.09.031

[8] N. parking  systems:
Comprehensive  review based on technological
perspective,” IEEE CSI International Symposium on

Nooripour,  “Smart

Artificial Intelligence and Signal Processing, 2024.

DOI: https://doi.org/10.1109/A1ISP61396.2024.10475206
[9] S. Hanumanthakari and M. Kumar, “Intelligent and
real-time parking system using IoT,” E3S Web of
Conferences, vol. 391, 2024,

DOI: https://doi.org/10.1051/e3sconf/202439103003

[10] A. Ditta, M. Shah, and R. Khan, “Number plate
recognition smart parking management using image
processing,” Results in Engineering, vol. 23, 2025.

DOI: https://doi.org/10.1016/j.rineng.2024.101500

[11] A. Alamri, A. El Saddik, and A. Agarwal, “Smart
parking solutions: A survey of the state-of-the-art,” IEEE
Communications Surveys & Tutorials, 2017.

DOI: https://doi.org/10.1109/COMST.2017.2705379

[12] M. A. Ala’anzy, A. M. Qureshi, and S. Khan, “Real-
time smart parking system based on IoT and fog
computing,” Scientific Reports, vol. 15, 2025.

DOI: https://doi.org/10.1038/s41598-025-15507-6

[13] A. Al Mamun, A. Hasib, and R. Hossen, “IoT-enabled
smart car parking system through integrated sensors and
mobile applications,” arXiv preprint, 2024.

DOI: https://doi.org/10.48550/arXiv.2412.10774

[14] A. Elsonbaty and M. Shams, “The smart parking
management system,” arXiv preprint, 2020.

DOI: https://doi.org/10.48550/arXiv.2009.13443

[15] R. Choudhary, A. Sinha, and K. Jaiswal, “An IoT-
based smart parking system,” arXiv preprint, 2023.

DOI: https://doi.org/10.48550/arXiv.2311.12585

Vol 26 Issue 05, May 2026

Page 287 of 288


https://doi.org/10.1016/j.heliyon.2021.e07482
https://doi.org/10.3390/electronics9101696

International Journal of Engineering Science and Advanced Technology Vol 26 Issue 05, May 2026

ISSN No0:2250-3676 www.ijesat.com Page 288 of 288



	ABSTRACT
	I. INTRODUCTION
	II. LITERATURE SURVEY
	III. EXISTING SYSTEM
	IV. PROPOSED SYSTEM
	V. SYSTEM ARCHITECTURE
	VI. IMPLEMENTATION
	Fig 6.1: Admin Home
	VII. CONCLUSION
	VIII. FUTURE SCOPE
	IX. REFERENCES

