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Abstract- The objective of this project is to enables
customers/drivers to reserve a parking space. It is a
system that assists individuals, businesses and
organisations in managing their parking spaces. it
allows the customers/drivers to view the parking
status. This python project on Vehicle Parking
Management System is mostly concerned with
dealing with client parking details such as number
and slot. The system also allows vehicle owners to
enter information such as their contact information,
vehicle number and vehicle category. However,
after entering vehicle information, the system
creates a reserve slot that lasts until the vehicle
leaves. Therefore, the project aimed at solving such
problems by designing a web-based system that will
enable the customers/drivers to make a reservation.

I INTRODUCTION

In the rapidly evolving landscape of urbanization and
increased vehicular traffic, the demand for efficient
parking management systems has become more
critical than ever. The conventional methods of
parking management, characterized by physical
signage and manual attendance, are proving to be
insufficient and outdated in the face of burgeoning
challenges. The Vehicle Parking Management
System (VPMS) emerges as a sophisticated solution
designed to revolutionize parking space utilization,
enhance traffic flow, and elevate the overall parking
experience for drivers.

Moreover, security concerns loom large over
conventional parking systems, with inadequate
measures making these facilities susceptible to
unauthorized access and various security threats.
Recognizing these challenges, there is a pressing
need for a robust and user-friendly Vehicle Parking
Management System that can not only address these
issues but also pave the way for a more streamlined
and technologically advanced approach to parking
management. The VPMS aims to optimize space
utilization, eliminate manual inefficiencies, provide
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real-time insights, and enhance security measures,
ultimately transforming the parking landscape into a
more seamless and user-centric experience.

In the urbanized and vehicle-dense landscapes of
today, the inadequacies of traditional parking
management methods have given rise to a pressing
need for innovative solutions. Vehicle Parking
Management Systems (VPMS) stand at the forefront
of addressing the multifaceted challenges associated
with parking in modern urban environments. The
exponential growth in the number of vehicles
juxtaposed against limited parking infrastructure has
resulted in congestion, frustration for drivers, and a
loss of valuable time. The demand for an intelligent,
automated, and scalable parking management system
has never been more pronounced.

The problems inherent in existing parking systems
are multifaceted. Inefficient space utilization remains
a persistent challenge, leading to congested parking
lots and frustrated users. Manual entry and exit
processes contribute to delays and long queues,
hindering the overall efficiency of parking facilities.
The lack of real-time data on parking space
occupancy further exacerbates the situation,
impeding the ability of administrators to make
informed decisions to optimize the utilization of
available parking resources.

Security is another critical aspect where traditional
parking systems fall short. Inadequate security
measures make parking facilities vulnerable to
unauthorized access, theft, and various security
threats. Recognizing these challenges, the call for a
comprehensive and user-friendly Vehicle Parking
Management System becomes imperative.

The VPMS not only seeks to mitigate the
inefficiencies of existing systems but also aims to
redefine the parking experience. Through advanced
technologies such as data analytics, sensor
integration, and automation, VPMS optimizes space
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utilization, minimizes the time spent searching for
parking, and facilitates dynamic pricing for efficient
revenue generation. It provides a seamless and
personalized experience for drivers, offering real-
time information on available parking spaces and
enabling hassle-free entry and exit processes.

In summary, the WVehicle Parking Management
System represents a paradigm shift in addressing the
challenges of urban parking. By leveraging cutting-
edge technologies, VPMS is poised to transform
traditional parking management into a dynamic,
efficient, and secure ecosystem that aligns with the
demands of contemporary urban living.

Il. LITERATURE REVIEW
I acknowledge that the following text requires
clarification, error correction, and punctuation

improvement:

In today's world, Augmented Reality (AR) has
become a popular technology in the e-commerce and

automotive industries. AR's potential to revolutionize
user experiences has been recognized, especially as
more people are exploring products on digital
platforms. The limitations of traditional e-catalogs
have become evident, necessitating innovative
solutions. This literature review aims to provide
insights into the existing body of knowledge on
vehicle parking management system with i.e., 10T,
RFID, and Camera.

In summary, while existing literature provides a
strong foundation for understanding the benefits of
augmented reality in e-commerce and the automotive
industry, there is a noticeable gap in research on
vehicle parking management systems. This study
aims to contribute to this gap by exploring the
implementation and effectiveness of features in the
context of vehicle parking management systems,
shedding light on user engagement, visualization, and
the integration of multimedia elements for a
comprehensive customer experience.

SL.No. | Paper Title Method Advantages Limitations
1 Smart The method used | One of the advantages | The  method
Parking: in this literature | of this literature survey | used in this
Current survey was to | is That it provides a | literature
Trends and | conduct a | comprehensive survey was to
Future comprehensive overview of the current | conduct a
Challenges review of the | state of the art in smart | comprehensive
literature on the | parking. The survey | review of the
topic of smart | also identifies some of | literature on
parking. The | the key challenges and | the topic of
review included | opportunities associated | smart parking.
articles, books, | with smart parking. The review
and reports included
published in a articles, books,
variety of and reports
sources. published in a
variety of
sources.
2 A Review of | The method used | One of the advantages | One of the
Intelligent in this literature | of this literature survey | limitations of
Parking survey was to | is that it was able to | this literature
Systems search for | find a wide range of | survey is that
articles that | articles on the topic of | it only focused
discussed the | intelligent parking | on articles that
topic of | systems. This allowed | were
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range of
Bluetooth device

rack and
mechanism.

vehicle is
pinion

intelligent the author to provide a | published in
parking systems | comprehensive the ACM
in the ACM | overview of the topic. Digital Library
Digital Library database. This
database. The means that the
search terms survey  may
used were not have
"intelligent included  all
parking system", relevant
"Limitations", information on
and the topic of
"advantages".The intelligent
articles found parking

were then systems.
reviewed to find

the most relevant

information.

3 Parking A unique | Firstly, this system | The main
system based | identification captures the image of | Disadvantage
on image | number is | parking lots and then it | of this system
processing required and for | will give the | is when the

this number | information regarding | weather is bad
plates can be a | the availability of free | then its effect
useful parking space and the | on the clarity
identification by | picture will capture in | of the
identifying and | rounded image. By vehicles. The
capturing  with | The help of Camera, we | camera should
the help of | can saw the engaged | be placed at a
number  plates. | condition of car | goof position
This method can | parking. By using a | where it can
be useful to | single camera, we can | see all the car
manage the | detect many vehicles in | park and there
parking area and | the parking area And it | is no
same can be used | will use likesensor to | interference by
for payments. take photos of vehicles. | any object.
There is no
guidance is
provided in the
parking lot.

4 Automated This system | User can use the | The existing
parking requires a | mobile’s Bluetooth to | system cannot
system with | Bluetooth device. | register and identify the | adopt this. The
Bluetooth This device will | parking space. And the | mechanism
access find the vacant | mechanism which will | which is

slot in parking. | help to find out the | required to
And within the | location to transport the | design the

whole parking
lots
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cars, every car
must have an
RFID tag which
would be
embedded in it.

whatever the | When a new vehicle is | mechanically
information to be parked Bluetooth | is rack and
would collect it | chip will automatically | pinion.

will be transfer | detect the  unique

to the user. identification number.

5 Car park | This system uses | This system will be | No driver
management, | networked very effective in the | guidance
with wireless sensors | terms of simplicity and | system to
networked to monitor the | cost management for | guide towards
wireless cars in  the | the user over lot|the  parking
sensors and | parking area. For | management model. | lot.
active RFID | the unique | Gate management

identification of | services: As an

example, a gate can be
opened  automatically
using an RFID reader
and the vehicles tag at
the gate.

I1l.  RESEARCH GAPS OF EXISTING
METHODS

In the context of a project like the Vehicle Parking
Management System (VPMS), Research Gaps refers
to the area or aspects within the existing systems
related to parking management where the current
understanding, solutions or technologies are
incomplete, insufficient or outdated. These gaps
represent opportunity for further research and
exploration because existing literature or systems
have not adequately addressed or provided
satisfactory answers to specific questions or issues.
Identifying research gaps is crucial for guiding the
direction of the project and focusing on areas where
new knowledge, innovations or improvements are
needed.

Here are some examples of research gaps in context

of a Vehicle Parking Management Systems:

1. Technology Integration:

e Research Gaps: Many existing parking
management systems may not fully leverage
modern technologies such as Internet of Things
(10T), Artificial Intelligence (Al), or mobile
applications for efficient space utilization,
automated processes and enhanced user
experiences.
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Research Opportunity: Investigate and
implements the integration of cutting-edge
technologies to optimize parking space allocation,
automate entry and exit processes and provide
users with advanced features for convenience.

. User-Centric Design:

Research Gaps: Some parking systems may lack a
user-friendly interface and may not adequately
address the user needs and preferences, leading to
a less-than-optimal user experience.

Research Opportunity: Can conduct user studies
to understand the specific requirements and
preferences of users, and design the parking
system with a focus on providing a seamless and
intuitive for both administrations and users.

. Security Measures:

Research Gaps: Existing parking systems might
have security wvulnerabilities or lack robust
security measures, potentially exposing the
system to unauthorized access, fraud or other
security threats.

Research Opportunity: Explore and implement
advanced security measures such as secure access
controls, surveillance systems and encrypted
communication to ensure the integrity and
security of the parking management system.
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4. Data Analytics and Reporting:

o Research Gaps: Some parking systems may lack
comprehensive data analytics capabilities, making
it difficult for administrators to derive meaningful
insights and optimize resource allocation.

e Research Opportunity: Develop and implement
robust data analytics features to provide real-time
monitoring, historical trend analysis and decision
support tools for administrators to enhance overall
system efficiency.

5. Integration with Emerging Trends:

e Research Gaps: Existing systems may not be
adapted to incorporate emerging trends in smart
cities,  sustainability —or electric  vehicle
infrastructure.

e Research Opportunity: Investigate how the
parking management system can integrate with
broader urban planning initiatives, support
sustainability goals and accommodate the
increasing trend of electric vehicles.

6. Adaptability and Scalability:

e Research Gaps: Some parking systems may lack
the adaptability to different parking facility sizes
and scalability to handle future expansion.

e Research Opportunity: Design the system
architecture to be flexible and scalable, allowing
it to adapt to various parking facility sizes and
accommodation future growth in the number of
users and vehicles.

Identifying research gaps is essential for researchers,
policymakers, and practitioners because it helps
guide the direction of future research efforts. It
allows for the formulation of research questions that
contribute  new knowledge, innovations and
improvements to existing systems, ultimately
advancing the field and addressing real-world
challenges. Researchers typically conduct literature
reviews and assess the current state of the field to
pinpoint these gaps before embarking on new
research endeavors. Also, this identification and
addressing of Research gaps can contribute to
advancing the field, providing innovative solutions,
and creating a more effective and user-friendly
parking management system.
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IV.  PROPOSED METHODOLOGY

The methodology section of a project outlines the
systematic approach and processes used to design,
develop and implement the proposed solution. In the
context of Vehicle Parking Management System, a
comprehensive methodology is essential for ensuring
for the successful creation of a robust and effective
system. Here is an overview of the methodology,
with a focus on the system architecture aspect.

SYSTEM ARCHITECTURE: The methodology or
the System Architecture proposed in Vehicle Parking
Management System will mainly consists of three
main modules:

1. Parking Spaces Module: is responsible for
managing and tracking the status of parking
spaces with facility.

e Space Allocation Algorithm:  Utilizes an
algorithm to dynamically allocate parking spaces
based on real-time occupancy data, aiming to
minimize congestion and optimize space
utilization.

e Status Tracking: Monitors and updates the status
of each parking space (occupied or available) in
real-time to provide accurate information to users
and administrators.

2. Vehicle Modules: Stores and manages
information related to vehicles, including license
plates and vehicle plates.

e Vehicle Information Storage: Stores details about
vehicles, including license plates and vehicle
types, facilitating efficient identification and
management.

e User Authentication: Implements a secure user
authentication system to ensure that only
authorized users can access and modify vehicle
information.

3. Parking Records Module: Records and stores data
regarding entry and exit of vehicles.

e Entry and Exit Logging: Records entry and exit
times of vehicles, linking them to specific parking
spaces for accurate tracking.
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V. OBJECTIVES

The objective of the Vehicle Parking Management

System (VPMS) are the specific goals and purposes

that the system aims to achieve. These objectives

guide the development and implementation process,
outlining the intended outcomes and benefits.

Following are the major objectives behind:

1. Optimize Space Utilization: The system aims to
efficiently distribute vehicles across the parking
facility, reducing the likelihood of overcrowded
areas and ensuring a balanced use of parking
spaces.

2. Automate Entry and Exit Processes: Automation
streamlines the user experience, making it quicker
and more convenient for vehicles to enter and exit
the parking facility, improving the overall flow of
traffic.

3. Real-time Monitoring and reporting: Real-time
monitoring enables administrations to promptly
respond to changes in parking space availability,
make informed decisions and optimize resource
allocation.

4. Enhance Security Measures: By enhancing
security measures, the system aims to prevent
unauthorized access, minimize the risk of theft
and create a secure environment for both vehicles
and users.

5. User-friendly Interface: A user-friendly interface
improves the overall user experience, reduces the
learning curve for users and administrators, and
increase overall satisfaction with the parking
management system.

6. Integration with Modern Technologies: This
ensures that the system remains current and
adaptable to emerging trends and being capable of
leveraging innovative solutions for improved
performance.

7. Scalability and Flexibility: Scalability ensures
that the system can handle growth in the number
of users, vehicles and parking spaces, while
Flexibility allows for adjustments based on
changing requirements.

By achieving these objectives, the Vehicle Parking
Management Systems (VPMS) aims to create a well-
organized, efficient and user-friendly parking
experience that benefits both administrators and the
users.
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VI. SYSTEM DESIGN & IMPLEMENTATION

Designing and implementing a Vehicle Parking
Management System involves creating detailed
system designs and then translating those designs into
actual code. Below is a general outline of the system
design and implementation process for the proposed
project.

This Python Project on Parking Management System
is mostly concerned with dealing with client parking
details such as number and slot. The system also
allows vehicle owners to enter information such as
their contact information, wvehicle number, and
vehicle category. However, after entering vehicle
information, the system creates a reserve slot that
lasts until the car leaves. When it comes to parking
spaces, the system uses Green and Red to signify
empty and occupied slots, accordingly. The system
displays all parked vehicles under the manage
vehicles area of the app, where the user can cancel
the parking after it is completed.

Furthermore, the system shows all previous parking
history for both two and four-wheelers. Moreover,
during the installation, the administrator must specify
the total number of parking spaces for both two and
four-wheelers. The system, on the other hand, records
the current time when a vehicle record for parking is
created, and then calculates the total time after the
parking records are deleted. The system stores all of
these time stamps in the history area, along with
information like the customer’s name, contact
information, car number, and parking dates.

A clean and basic GUI with simple color
combinations is presented. A Cross-platform GUI
toolkit Qt; PyQT is on board for its Ul elements.
Designing and implementing a Vehicle Parking
Management System involves creating detailed
system designs and then translating those designs into
actual code. Below is a general outline of the system
design and implementation process for the proposed
project.

SYSTEM DESIGN: is done and handled with the
help of table creation.
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IMPLEMENTATION:

e Project Type: Web Application

e Language: Python

e Python Version (Recommended): 2.x or 3.x

e Platform: Visual Studio Code (VS Code)

e Frontend: Cross-platform GUI (Graphical User
Interface) toolkit Qt; PyQT for responsive
framework.

o Database: MySQL for efficient data storage and
retrieval.

o Database Details:

e Database Name: vpms_py
e  Server version: MySQL 5.6.21
e PHP Version: 5.6.3

e Table Details:
e Admin Table
e Slots Table
e Vehicles Table

The Source code is a Python Script that uses the
PyQt5 library to create a graphical user Interface
(GUI) application. It consists of several classes and
functions that define the behaviour of the application.

1. Importing Modules:

The script starts by importing necessary modules:
Sys, 0s, InstallWindow, LoginWindow,
QApplication, QSplashScreen, QLabel, QPixmap,
and QTimer.

2. showSetupWindow () Function:

The showSetupWindow () function is defined, which
is called when the setup window needs to be
displayed. It closes the splash screen and shows the
install window.

3. showLoginWindow () Function:

The showLoginWindow () function is defined, which
is called when the login window needs to be
displayed. It closes the splash screen and shows the
login screen.

An instance of the QApplication class is created with

sys. Argv. Then, instances of the MainScreen,
LoginScreen and InstallWindow classes are created.
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The script check is a file named “config. json” exists
in the current directory using os. Path.exists(). If the
file exists, it sets a timer to call the
showLoginWindow () function after 3000
milliseconds (s seconds). Otherwise, it sets a timer to
call the showSetupWindow () function after 3000
milliseconds.

Executing the Application:
The sys.exit (app.exec_()) statement is used to start
the event loop of the application and execute it.

VII.  USER EXPERIENCE AND ENGAGEMENT
IN VEHICLE PARKING MANAGEMENT
SYSTEM

1. User-Friendly Interface:

- The VPMS features a clean and basic graphical
user interface (GUI) with simple color
combinations, contributing to a user-friendly
experience.

- The Cross-platform GUI toolkit Qt; PyQT is
utilized, ensuring a responsive framework that
enhances user interaction.

2. Real-Time Parking Status Updates:
- Users can view real-time parking status, allowing
them to quickly identify available parking spaces.
- Visual indicators such as Green and Red signify
empty and occupied slots, providing a quick
overview for drivers.

3. Reservation Convenience:

- The system enables customers/drivers to easily
reserve a parking space through a web-based
interface, enhancing convenience.

- After entering vehicle information, a reserve slot is
created, ensuring a designated parking space until
the vehicle leaves.

4. Parking History Access:

- Users have access to their parking history,
providing insights into past parking transactions
for both two and four-wheelers.

- Details such as customer names, contact
information, car numbers, and parking dates are
stored for reference.
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5. Efficient Slot Cancellation:

- The system allows users to cancel parking
reservations after completion, contributing to a
flexible and user-centric experience.

This feature adds an extra layer of convenience
for users who may need to modify their parking
plans.

6. Interactive Vehicle Information Display:

As users approach their reserved parking space,
the system uses AR features to display relevant
information about their vehicle.

Details such as license plates and vehicle category
are visually presented, enhancing the overall
parking experience.

7. Personalized User Accounts:
User authentication ensures secure access to the
system, and personalized accounts enable a
customized experience for each user.

Users can enter and manage their contact
information, contributing to a sense of ownership
and control.

8. Dynamic Space Allocation Algorithm:

The VPMS utilizes a dynamic space allocation
algorithm to minimize congestion and optimize
space utilization.

This ensures that users experience efficient
parking processes with reduced wait times and
congestion.

9. Integration with Mobile Devices:

The system seamlessly integrates with mobile
devices, allowing users to register and identify
parking spaces using their mobile's Bluetooth
capabilities.

This mobile integration enhances accessibility and
ensures users can interact with the system on the

go.

10. AR-Based Feedback System:

- AR features can be implemented to gather real-
time feedback from wusers regarding the
cleanliness, safety, and overall satisfaction of the
parking facility.

- This interactive feedback system adds an
engaging element to the user experience and
provides  valuable insights for  system
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improvement. In summary, the VPMS focuses on
providing a seamless, user-centric experience by
incorporating features that enhance convenience,
accessibility, and engagement throughout the
entire parking process.

VIII. RESULTS AND DISCUSSION

The results and discussions of a Vehicle Parking
Management System (VPMS) implementation are
crucial for evaluating the system’s performance,
identifying areas of improvement and making
informed decisions for future enhancements.

POSSIBLE RESULTS:

1. Optimized Parking Space Utilization:

Result: Reduction in parking space congestion, more
efficient space allocation.

Discussion: Analyze how the system's space
allocation algorithm performed in optimizing parking
space utilization.  Discuss any  observed
improvements in space availability and reduced
congestion.

2. Automated Entry and Exit Processes:

Result: Streamlined entry and exit procedures,
reduced manual interventions.

Discussion: Evaluate the impact of automated
processes on user experience and system efficiency.
Discuss any observed reductions in waiting times and
enhanced traffic flow.

3. Real-time Monitoring and Reporting:

Result: Availability of real-time data on parking
metrics.

Discussion: Assess the effectiveness of real-time
monitoring in decision-making. Discuss how
administrators utilized the data for resource
allocation and facility management.

4. Enhanced Security Measures:

Result: Implementation of robust security features.
Discussion: Evaluate the effectiveness of security
measures in preventing unauthorized access and
ensuring the safety of vehicles. Discuss any incidents
or improvements in security.
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5. User-Friendly Interface:

Result: Implementation of an intuitive and user-
friendly interface.

Discussion: Gather feedback on the user interface
from both administrators and users. Discuss any
challenges faced and improvements suggested for a
better user experience.

DISCUSSION POINTS:

1. Challenges Faced:

Discuss any challenges encountered during the
implementation and operation of the VPMS.

2. User Satisfaction:

Explore user satisfaction levels through surveys or
feedback mechanisms.

CONCLUSION

The conclusion drawn from the implementation of
Vehicle Parking Management System(VPMS) are
essential for summarizing the project’s outcomes,
assessing its success and providing insights for future
developments.

a. Effectiveness in Space Utilization:

Conclusion: The VPMS has effectively optimized
parking space utilization, resulting in reduced
congestion and improved efficiency in space
allocation.

b. Automation Impact on Entry and Exit Processes:
Conclusion: The automated entry and exit processes
implemented by the VPMS have streamlined
operations, reducing manual interventions and
enhancing the overall flow of traffic within the
parking facility.

c. Enhanced Security Measures:

Conclusion: The robust security features integrated
into the VPMS have successfully enhanced the
overall security of the parking facility, ensuring the
safety of vehicles and users.

d. Positive User Experience with User-Friendly
Interface:

Conclusion: The user-friendly interface of the VPMS

has contributed to a positive user experience,

reducing the learning curve and improving overall

satisfaction.
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e. Improved Administrative Efficiency:

Conclusion: The streamlined administrative tasks,
including record-keeping, reporting, and monitoring,
have contributed to improved efficiency in managing
the parking facility.

In conclusion, this project has proven effective in
achieving its objectives, enhancing the parking
experience for both users and administrators. The
drawn conclusions serve as a foundation for
continuous improvement and may inform future
projects or iterations of Vehicle Parking Management
System. The overall success of the VPMS is
measured by its positive impact on space utilization,
user experience, security and operational efficiency.
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