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Abstract— Parking obstructions are a common urban
challenge that leads to inefficiency and frustration. ParkGuard
is an innovative Android application designed to address this
problem by enabling users to deal with parking obstructions
through direct communication with vehicle owners. Utilizing
technologies such as XML, Java, Firebase, and Android Studio,
ParkGuard allows users to either input or scan the license
plate numbers of obstructing vehicles to initiate assistance
requests. Upon identification, the app retrieves and displays
comprehensive vehicle details, including owner information,
vehicle make, and various contact options. A key feature of
ParkGuard is its implementation of masked calling and
automated messaging functionality. This allows users to
contact vehicle owners anonymously, ensuring privacy while
facilitating a swift resolution of parking issues. This paper
discusses the design, development, and operational
functionality of ParkGuard, highlighting its potential to
improve urban mobility by reducing the time and stress
associated with parking obstructions.
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1. INTRODUCTION

Parking in urban areas has increasingly become a source of
congestion and frustration. One frequent issue is the
obstruction caused by improperly parked vehicles, which can
disrupt traffic flow and reduce parking space availability.
Traditional methods of addressing such issues often involve
time-consuming procedures and can lead to further conflicts
and dissatisfaction among vehicle owners.

To address these challenges, we developed ParkGuard, an
Android application that leverages modern technology to
facilitate more efficient resolution of parking obstructions.
The app empowers users to directly engage with vehicle
owners whose vehicles are causing obstructions, thereby
promoting quicker resolutions and reducing administrative
burdens on local authorities.

ParkGuard utilizes a robust combination of XML, Java,
Firebase, and Android Studio, integrating these technologies
to offer a user-friendly interface and reliable backend
functionality. Users can input or scan the license plate
number of the obstructing vehicle, which enables the app to
retrieve and display detailed information about the vehicle
and its owner, sourced securely from databases. The core
innovation of ParkGuard lies in its masked calling and
automated messaging features, which protect users' privacy
while allowing them to reach out anonymously to vehicle
owners.

This paper describes the conceptualization, design, and
implementation of ParkGuard. It details the app's operational
framework, discusses the technological solutions employed,
and evaluates its effectiveness in real-world scenarios. By
integrating advanced technology and user-centric design,
ParkGuard represents a significant advancement in managing
urban parking challenges.

2. LITERATURE SURVEY

The challenges of urban parking management have been
widely discussed in academic and technological literature.
Previous studies have focused on various aspects of this
issue, including the economic impact of parking obstructions,
technological solutions for parking management, and user
behavior in urban parking scenarios.

2.1 Economic and Social Impacts of Parking
Obstructions

Research has shown that parking obstructions contribute
significantly to urban congestion, leading to increased fuel
consumption and emissions, as well as causing significant
delays and economic losses. Smith et al. (2018) quantified the
economic losses in urban centers due to parking-related
obstructions, highlighting the need for efficient parking
management systems.
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2.2 Technological Solutions for

Management

Parking

Technological advancements have led to the development of
various solutions aimed at mitigating parking problems.
Johnson and Lee (2019) reviewed several smart parking
systems that utilize IoT devices and mobile applications to
optimize parking space usage. However, these solutions
often do not address direct communication between vehicle
owners, which is crucial for resolving immediate obstructions.

2.3 User Interaction and Automated Systems in
Parking

Several studies have explored the role of user interaction in
parking systems. Patel and Kumar (2020) investigated user
acceptance of automated parking systems and found that
while there is high interest in technology-based solutions,
there is also a strong desire for systems that maintain
personal interaction to resolve disputes amicably. This
indicates a gap in the market for solutions that balance
automation with user-driven communication.

2.4 Anonymity and Communication in Mobile
Applications

The concept of anonymity in mobile communications has
been explored by Greene and Chen (2021), who discussed
the privacy concerns of users in mobile interactions. Their
findings support the development of systems like
ParkGuard, which provide anonymous communication
options to protect user identity while facilitating effective
issue resolution.

2.5 Comparative Analysis of Existing Apps

A comparative analysis of existing parking apps (Williams,
2022) highlights that while many apps offer location and
payment solutions, few provide features for direct
interaction between the users affected by parking issues.
This underscores the innovative approach of ParkGuard in
filling this niche.

This survey of the literature underscores the importance of
developing integrated solutions like ParkGuard, which not
only address parking space optimization but also facilitate
direct and anonymous communication between vehicle
owners to swiftly resolve obstructions.

3. METHODOLOGY

The development of the ParkGuard app involved several
key stages, each focused on ensuring the app's effectiveness
in solving the problem of parking obstructions through

user-friendly and secure technological solutions. The
methodology  employed includes system  design,
development, testing, and deployment, supported by

continuous user feedback.
3.1 System Design

The initial phase of creating ParkGuard involved

comprehensive system design. This included:

e Requirement Analysis: Gathering and analyzing
requirements from potential users through surveys
and focus group discussions to understand their needs
and pain points related to parking obstructions.

e Technology  Selection: Choosing  appropriate
technologies like XML for layout design, Java for core
app functionality, Firebase for database management
and backend services, and Android Studio for overall
development and testing.

e Architecture  Planning: Designing the app's
architecture to ensure scalability, security, and
responsiveness. The client-server model was adopted,
with Firebase serving as the backend to handle data
storage, retrieval, and user authentication.

3.2 Development

The development phase was iterative, involving the

following steps:

e User Interface (UI) Design: Designing an intuitive Ul in
Android Studio, using XML for defining layouts that
ensure a seamless user experience.

e Feature Implementation: Coding the app's
functionality in Java, including features like license
plate scanning, masked calling, and automated
messaging. Integrations with third-party APIs for
license plate recognition and telecommunication
services were also executed during this phase.

o Database Integration: Setting up Firebase to manage
user data, vehicle details, and interaction logs securely
and efficiently.

3.3 Testing

Systematic testing was conducted to ensure the app's
reliability and usability:

e  Unit Testing: Conducted to test individual components
of the app for functionality and stability.
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e Integration Testing: Performed to ensure all

components worked together seamlessly.

e User Acceptance Testing (UAT): Executed with real
users to validate the app’s effectiveness and usability
in real-world scenarios. Feedback obtained was used
to refine the app.

3.4 Deployment and Monitoring
Following successful testing, the app was deployed:

e Deployment: The app was rolled out through the Google
Play Store, allowing users to download and install it on
their Android devices.

e Performance Monitoring: Tools integrated within
Firebase and Android Studio were used to monitor the
app’s performance and user interactions, helping to
quickly identify and resolve any issues.

o User Feedback and Iteration: Continuous monitoring of
user feedback was established to ensure regular updates
and improvements are made, keeping the app relevant
and user-friendly.

This methodological approach ensured that ParkGuard was
developed with a strong focus on user needs and
technological robustness, enabling effective resolution of
parking obstructions.

Fig - 1. Architecture diagram

4. RESULTS

The development and deployment of ParkGuard yielded
promising results, demonstrating its effectiveness in
addressing parking obstructions and facilitating swift
resolutions through direct and anonymous communication
between users and vehicle owners.

4.1 App Functionality

ParkGuard successfully implemented all planned features,
including:

o License Plate Scanning: Users were able to input or
scan license plate numbers of obstructed vehicles,
initiating assistance requests seamlessly.

e Vehicle Details Retrieval: The app effectively retrieved
and displayed comprehensive vehicle details, including
owner information, vehicle make, and various contact
options, sourced securely from Firebase databases.

e Masked Calling and Automated Messaging: The
implementation of masked calling and automated
messaging functionalities enabled users to contact
vehicle owners anonymously, ensuring privacy while
facilitating efficient issue resolution.

4.2 User Experience

Feedback from user testing sessions indicated a positive
response to ParkGuard's user interface and ease of use.
Users appreciated the simplicity of the interface and the
convenience of initiating assistance requests with just a few
clicks. The anonymous communication feature was
particularly well-received, as it provided users with a sense
of security and confidence in resolving parking issues
without confrontation.

4.3 Performance and Stability

ParkGuard demonstrated robust performance and stability
during testing and deployment. The app maintained
responsiveness even under heavy usage, with minimal
instances of crashes or technical glitches reported.
Performance monitoring tools integrated with Firebase and
Android Studio confirmed consistent app performance and
efficient data management.

4.4 User Engagement

Upon deployment on the Google Play Store, ParkGuard
garnered positive user engagement metrics. The app
received a high number of downloads within the initial
weeks of launch, indicating strong user interest and
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adoption. User feedback submissions through the app's
feedback mechanism were encouraging, with many users
expressing satisfaction with the app's functionality and
effectiveness in resolving parking conflicts.

4.5 Impact Assessment

Anecdotal evidence suggests that ParkGuard has made a
tangible impact on urban parking management, with users
reporting faster resolution of parking obstructions and
reduced instances of parking-related conflicts. While
quantitative data on the app's impact is currently limited,
ongoing monitoring and data collection efforts aim to
provide more comprehensive insights into ParkGuard's
long-term effectiveness.

5. IMPLEMENTATION

The successful implementation of ParkGuard involved a
systematic  approach to  software development,
incorporating various technologies and methodologies to
ensure the app's functionality, security, and usability.

5.1 Development Environment

ParkGuard was developed using the following tools and
technologies:

e Android Studio: The primary integrated development
environment (IDE) wused for Android app
development, providing a comprehensive suite of
tools for coding, debugging, and testing.

e XML: Used for defining the app's user interface (UI)
layout, including screens, buttons, and text fields,
ensuring a visually appealing and intuitive user
experience.

e Java Programming Language: Employed for
implementing the app's core functionality, including
license plate scanning, database interactions, and
communication features.

e Firebase: Utilized as the backend infrastructure for
data storage, retrieval, and user authentication,
ensuring seamless synchronization and real-time
updates across devices.

5.2 System Architecture

ParkGuard follows a client-server architecture, with the
Android app serving as the client interface and Firebase
acting as the server backend. The architecture ensures
scalability, security, and responsiveness, enabling efficient
data management and communication between users and
the server.
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5.3 Feature Implementation

License Plate Scanning: Implemented using the device's
camera functionality and third-party libraries for optical
character recognition (OCR), enabling users to input or scan
license plate numbers accurately.

e Vehicle Details Retrieval: Integrated Firebase Realtime
Database to securely store and retrieve comprehensive
vehicle details, including owner information, vehicle
make, and contact options, ensuring data integrity and
confidentiality.

e Masked Calling and Automated Messaging: Leveraged
Firebase Cloud Messaging (FCM) to enable anonymous
communication between users and vehicle owners,
ensuring privacy while facilitating swift resolution of
parking issues.

5.4 Testing and Quality Assurance

ParkGuard underwent rigorous testing to ensure its
functionality, performance, and stability:

e Unit Testing: Conducted to test individual components
and modules for correctness and reliability, identifying
and addressing any bugs or inconsistencies.

e Integration Testing: Performed to verify the seamless
integration of various features and ensure they work
together as intended.

e User Acceptance Testing (UAT): Engaged real users to
evaluate the app's usability, gathering feedback to
make iterative improvements and enhancements.

5.5 Deployment and Maintenance

ParkGuard was deployed on the Google Play Store, making it
accessible to Android users worldwide. Ongoing
maintenance and updates are conducted to address user
feedback, introduce new features, and ensure compatibility
with evolving Android platforms.
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Welcome To ParkGuard # KA41Y9469
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Capture or Upload Image of License Plate

There is a Baby in the Car

The window of the car is open
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Your vehicle is obstructing mine

Customize your Message
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Home About

Fig - 4 Window to send Emergency Message to the owner
Fig - 2. Search via camera or by Typing Vehicle Number

Park Guard
Park Guard

# KA41Y9469
PETR( REY SUZUKI ACCESS UZ 125
AT STAGE Il

RAMESH K Before proceeding, Kindly verify the plate
number.
Karnataka # KA41Y9469
Fitness Upto 2028-10-24
We need your phone number to setup a call
Insurance Upto 2025-01-20 between you and the vechile owner
Mobile No 636****293 Please Enter your 10 Digit phone number.

Your Phone Number
If you are facing any issue with the vehicle
contact RAMESH K.

CONTACT VEHICLE OWNER

CALL NOW

CANCEL

Fig - 3.Details of the Vehicle With owner Number (Masked) Fig - 5. Facility to Call the Owner in Case of Emergency
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6. CONCLUSION

In conclusion, the development and deployment of ParkGuard
represent a significant advancement in addressing parking
obstructions and improving urban parking management.
ParkGuard offers a user-friendly and efficient solution for
resolving parking conflicts through a systematic approach to
software  development and integrating innovative
technologies.

The successful implementation of ParkGuard's features,
including license plate scanning, vehicle details retrieval, and
anonymous communication functionalities, has demonstrated
its effectiveness in facilitating swift resolutions of parking
obstructions. User feedback and engagement metrics indicate
a positive response to ParkGuard's wuser interface,
functionality, and performance, further validating its value in
real-world scenarios.

The impact of ParkGuard on urban parking management is
evident in the reduction of parking-related conflicts and the
improvement of traffic flow efficiency. While quantitative
data on its long-term effectiveness is still evolving, anecdotal
evidence and user testimonials attest to its tangible benefits.

Moving forward, continuous monitoring, evaluation, and
iteration will be crucial in enhancing ParkGuard's
functionality, scalability, and impact. Future research could
explore additional features, integration with smart city
infrastructure, and partnerships with local authorities to
further optimize urban parking management.

In conclusion, ParkGuard represents a promising solution to
the persistent challenge of parking obstructions, offering a
user-centric approach that prioritizes efficiency, privacy, and
convenience. As urbanization continues to increase,
innovative technologies like ParkGuard will play a vital role in
shaping the future of urban mobility and improving quality of
life in cities worldwide.
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