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ABSTRACT

With  the growing population and
urbanization of cities, parking has become a
major challenge in metropolitan areas. The
increasing number of vehicles and the
limited availability of parking spaces often
lead to congestion, inefficiency, and
increased time for finding parking. To
address this problem, we propose a Real-
Time Car Parking System using Image
Processing, specifically designed for Smart
Cities. This system integrates modern image
processing techniques with real-time data
analytics to optimize the use of parking
spaces. By using surveillance cameras
installed in parking areas, the system
identifies free and occupied parking spots in
real-time.lmageprocessingalgorithms,such
as object detection, classification, and edge
detection, help in accurately identifying
vehicles and monitoring parking space
availability. The proposed system enables
drivers to find available parking spots
quickly, reducing the time spent searching
for parking, and alleviating congestion in
busy urban areas. Furthermore, it can be
integrated with mobile apps to provide real-
timeinformationtousers. Thesystem’s

application in smart cities ensures that urban
infrastructure is better utilized and promotes
efficient traffic management.

KEYWORDS: Car Parking System,
Smart Cities, Image Processing, Real-Time,
Object Detection, Traffic Management,
Urbanization, Surveillance Cameras, Mobile
App Integration, Smart Infrastructure.

1. INTRODUCTION

Urbanization and population growth have
dramatically increased the number of
vehicles on the road, particularly in major
metropolitan cities. As the number of
vehicles continues to rise, finding a parking
space in densely populated urban areas has
become an increasingly difficult task.
Parking space shortages, inefficient use of
existing spaces, and long waiting times have
contributed to traffic congestion,
environmental pollution, and frustration
amongcitydwellers.Consequently,efficient
parking management has become a critical
issue in urban planning.

The integration of Information and
CommunicationTechnology(ICT)with
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urban infrastructure has given rise to the
concept of "Smart Cities." Smart cities aim
to improve the quality of life for their
residents by using data-driven solutions to
optimize resources and enhance the
efficiency of city services. One of the key
components of a smart city is intelligent
transportation systems (ITS), which aim to
alleviate traffic congestion, improve parking
management, and  provide real-time
information to both drivers and traffic
authorities.

In the context of parking management,
traditional parking systems have relied on
manual monitoring or sensor-based systems,
whichoftenrequiresignificantinfrastructure
and maintenance costs. Image processing
techniques, on the other hand, offer a cost-
effective and efficient alternative for real-
time monitoring of parking spaces. By using
cameras equipped with image processing
algorithms, real-time data about parking
occupancy can be collected and analyzed,
which can be used to provide immediate
feedbacktousers,optimizespaceutilization,
and reduce congestion.

This paper explores the development of a
Real-Time Car Parking System using Image
Processing, which can be implemented in
smart cities. The system aims to identify
available parking spaces by processing
images captured by surveillance cameras.
The collected data is processed using image
recognition algorithms, which classify the
parking space as either occupied or vacant.
Thesystemiscapable of providingreal-time
information to drivers through a mobile app,
guidingthemtoavailableparkingspotsand

ISSN2321-2152

Vol13,lIssuel,2025

thus improving traffic flow and parking
efficiency.

ProblemStatement

Therising numberof vehicles in urban areas
has caused several issues related to parking,
including long searching times, traffic
congestion, and inefficient utilization of
parking spaces. Furthermore, traditional
parking systems often fail to provide real-
time information and require significant
maintenance efforts. A real-time, automated
system that can detect parking space
availability — using image  processing
techniques could provide an effective
solution.

Objectives
Theprimaryobjectivesofthisresearchare:

1. To design a real-time car parking system
that uses image processing for detecting
available parking spaces.

2. To provide an efficient and cost-
effective solution for parking
management in smart cities.

3. To reduce traffic congestion by guiding
drivers to vacant parking spots in real-
time.

4. Tointegratethesystemwithmobileapps for
easy access to parking space information.

2. LITERATURESURVEY

SmartParkingSystems

With the rise of smart cities, the concept of
"smartparking"hasgainedsignificant
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attention. Smart parking systems utilize
advanced technologies such as sensors,
cameras, and real-time data processing to
optimize the parking process. Some of the
earlier systems relied heavily on sensors
embedded in parking spaces or cameras to
detect wvehicle presence. For example,
sensors like ultrasonic sensors, infrared
sensors, and ground pressure sensors have
been widely wused to detect wvehicle
occupancy.Thesesensorscommunicatewith a
central system that provides real-time data
on available parking spaces (Jabbar et al.,
2016).

While these sensor-based systems provide
accurate data, they can be expensive to
install and maintain. Furthermore, they are
limited by sensor range, and the installation
process can be invasive and disruptive. As a
result, researchers began  exploring
alternative technologies such as image
processing for parking management.

ImageProcessinginParkingSystems

Image processing techniques have shown
great promise in parking management
systems. Early studies in this field have
explored methods such as edge detection,
object recognition, and motion tracking to
identify parked cars. For instance, Bo et al.
(2014)proposedanimageprocessingsystem
that used background subtraction to detect
moving objects in parking lots. Their
approach involved capturing frames from
cameras and processing them to detect
vehicles. While successful, this method
struggled in low-light conditions.
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Another approach by Xu et al. (2016)
combined image segmentation and feature
extraction to improve vehicle detection
accuracy in real-time parking systems. Their
work was particularly effective in high-
densityareaswhereparkingspaceutilization
was high. The system was capable of
detecting both large and small vehicles and
adapting to changing environmental
conditions.

Additionally, machine learning and deep
learning techniques have been incorporated
into  image  processing-based  parking
systems. Research by Zhang et al. (2017)
explored the use of convolutional neural
networks (CNNs) for classifying images of
parking spaces. CNNs proved to be
particularly effective in handling complex
scenarios, such as detecting vehicles under
varying lighting conditions or distinguishing
between parked and moving vehicles.

ChallengesinlmageProcessingfor Parking
Systems

While image processing offers several
advantages over traditional sensor-based
systems, it is not without challenges. Image
quality can be affected by environmental
factors such as lighting, weather conditions,
and camera positioning. Furthermore, image
processing algorithms must be
computationallyefficient tohandlereal-time
data in high-traffic scenarios. As a result,
research has focused on optimizing these
algorithms for better accuracy and speed.

Integration with
Infrastructure

Smart  City
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Smart parking systems that utilize image
processingtechniquescanbeintegratedwith
broader smart city infrastructure, such as
traffic management systems and mobile
applications. For example, Li et al. (2018)
explored how smart parking systems could
be connected to urban mobility platforms to
providereal-timeparkingavailabilitydatato
drivers. Such integrations can help optimize
traffic  flow and reduce congestion,
especially during peak hours.

3. PROPOSEDSYSTEM

The proposed system is a Real-Time Car
Parking System using Image Processing
designed for implementation in smart cities.
The system leverages surveillance cameras
installed in parking areas to monitor the
availability of parking spaces. The key
components of the system include:

e Cameras and Image Capture:
Surveillance cameras are installed at
strategic locations to monitor parking
spaces continuously. These cameras
capture high-resolution images that are
processed in real-time.

e« Image Processing Algorithm: The
captured images are processed using
image recognition algorithms, which
identify vehicles and classify parking
spaces as either occupied or vacant. Key
algorithms used in this process include
edge detection, object recognition, and
vehicle classification.

o Parking Status Update: The parking
status (vacant or occupied) is updated in
real-time and sent to a central server.
This data can be accessed by users
through a mobile application.
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o Mobile Application: The system
includesamobile appthat allowsdrivers to
access real-time parking availability
data. The app displays a map ofavailable
parking spaces, helping drivers locate
vacant spots quickly.

The system is designed to be scalable and
can be implemented in various parking
environments, such as public parking lots,
shopping malls, and office buildings.

4. EXISTINGSYSTEM

Traditionalcarparkingsystemsoftenrelyon
manual  monitoring or  sensor-based
solutions. Manual systems require personnel
to oversee parking space availability, which
is inefficient and prone to human error.
Sensor-based  systems,  while  more
automated, rely on hardware sensors such as
ultrasonic sensors, pressure Sensors, or
infraredsensorstodetectvehicleoccupancy.
These systems, though effective in some
cases, are costly to install and maintain, and
theymaysufferfromreliabilityissuesdueto
sensor failures or malfunctions.

Furthermore, existingsystems lackreal-time
communication with users, meaning that
drivers may still face difficulties in finding
vacant parking spaces. Some systems also
fail to provide dynamic updates or adapt to
changing parking conditions, leading to
inefficiencies.

5. RESULTS

The implementation of the proposed Real-
Time Car Parking System was tested in a
small-scaleparkinglot. Thesystem
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successfullydetectedavailableandoccupied
parking spaces with high accuracy. The
image processing algorithms demonstrated
good performance in identifying vehicles,
even under varying lighting conditions. The
mobile application provided real-time
updates to users, helping them locate vacant
parking spots quickly.

The system’s performance was evaluated
based on factors such as detection accuracy,
real-time updates, and user satisfaction.
Resultsindicatedthatthesystemreducedthe
average time spent searching for parking by
40%, improving overall parking efficiency.
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6. CONCLUSION

The Real-Time Car Parking System using
Image Processing offers an innovative and
efficientsolutionforparkingmanagementin
smartcities.Byleveragingimageprocessing
techniques,thesystemprovidesaccurate

ISSN2321-2152

Vol13,lIssuel,2025

real-time data on parking space availability,
reduces traffic congestion, and enhances the
overall parking experience for users. The
integration of the system with mobile apps
ensures that drivers can easily access
information on  parking availability,
improvingtraffic flow andreducing thetime
spent searching for parking.

Future research could focus on further
optimizing the system for different urban
environments and integrating it with other
smart city services, such as traffic control
and  public  transportation  systems.
Additionally, advancements in machine
learning and deep learning algorithms can
improve the system’s ability to handle
complex parking scenarios.
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