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ABSTRACT: Ensuring public safety and managing vehicle entry in residential societies is a growing concern due to
illegal trespassing, overstays, and theft. The Affordable Mobile Application Camera System addresses these challenges
by integrating advanced camera technology with a user-friendly mobile application for real-time monitoring and
management. The system features live video streaming, ANPR, and data logging, enabling remote monitoring, instant
alerts for unauthorized entries, and stream- lined security operations with minimal manual intervention.

Designed for affordability and accessibility, the system lever- ages existing hardware to minimize costs while providing
intuitive controls and scalability for various residential settings. Additional features, such as smart notifications and data
analytics, enhance its utility by offering insights into vehicle trends and ensuring better resource utilization..

I.INTRODUCTION

In rapidly growing residential communities, security is a critical concern, particularly regarding unauthorized parking,
vehicle theft, and trespassing. Traditional surveillance systems, reliant on expensive hardware, remain inaccessible to
many societies, leaving them vulnerable to security breaches.

The proposed Affordable Mobile Application Camera Sys- tem leverages Dart, Flutter, and Firebase to provide a low-
cost, scalable, and efficient solution for monitoring vehicle activities. It integrates advanced features such as live video
streaming, automated number plate recognition (ANPR), and real-time notifications to ensure effective surveillance and
management.

By utilizing existing devices like smartphones and IP cam- eras, the system eliminates the need for costly hardware
while maintaining robust functionality. Its modular design supports scalability, making it suitable for individual
homeowners or large residential societies. Privacy and data security are prioritized through encryption and optional
local storage.

This innovative system not only addresses vehicle monitoring but also offers multi-functional capabilities, including
package monitoring and visitor management. Aligned with smart home trends, it provides a practical, sustainable, and
user-friendly solution to modern residential security challenges.

II. LITERATURE REVIEW

This chapter explores existing vehicle monitoring systems, their limitations, advancements in image processing, and
the need for affordable solutions tailored to Indian residential societies.

2.1 Existing Systems Vehicle monitoring systems, such as those from Hikvision and Dahua, include features like
ANPR, real-time video surveillance, and centralized data management. While effective, these systems are costly,
designed for large- scale applications, and require extensive infrastructure, making them unsuitable for small residential
societies.

2.2 Limitations of Current Solutions High Cost: Expensive hardware, proprietary software, and maintenance. Limited
Accessibility: Requires skilled personnel, increasing operational costs. Commercial Focus: Neglects residential needs,
like distinguishing resident vehicles. Poor Local Integration: Lacks features like real-time notifications or community
system integration. Complexity: Non-user-friendly interfaces hinder ease of use.
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2.3 Advances in Image Processing Technologies like OCR and machine learning have revolutionized vehicle
identification: OCR: Extracts text from images, ideal for license plate recognition. Al and ML: CNNs enable vehicle
detection and classification. Affordable Hardware: Devices like Raspberry Pi can support image processing efficiently.
2.4 Affordable and Open-Source Solutions Open-source tools like OpenCV, TensorFlow, and PyTorch enable cost-
effective system development. Combined with low-cost hardware (e.g., Raspberry Pi, IP cameras), these frameworks
support real-time processing and customizable features.

2.5 Importance of Affordability An affordable system ad- dresses residential challenges by reducing costs, offering tai-
lored features, enhancing security, and providing scalability for larger communities.

2.6 Relevance to India Indian residential societies require cost-effective, easy-to-use solutions. By leveraging
affordable technologies, the proposed system ensures enhanced security and convenience tailored to local needs.

III. RESEARCH GAPS

1. Cost Constraints: Current systems are expensive. Affordable, modular solutions using low-cost resources like
smartphones are needed.

2. Advanced Technologies: Al remains underutilized due to cost and cloud reliance. Edge Al can improve
efficiency and privacy.

3. Privacy Issues: Cloud storage risks data breaches. Encryption, decentralized storage, and user-centric controls are
essential.

4. Energy Efficiency: High energy use limits off-grid applications. Low-power algorithms and renewable energy

integration are needed.

Environmental Adaptability: Poor lighting and weather affect performance. Adaptive technologies and weather-

resistant hardware are necessary.

Ease of Use: Complex setups deter users. Intuitive inter- faces, voice controls, and accessibility features are vital.

Multifunctionality: Current systems lack versatility. [oT- enabled solutions can add features like package tracking.

Scalability: Limited scalability and compatibility hinder growth. Open standards and modular designs are needed.

Real-Time Analytics: Real-time features are limited. Edge Al can deliver faster, local analytics.

0. Remote Access: Reliance on stable internet limits use. Hybrid systems with offline caching and lightweight apps

can help.

(9]
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IV.PROPOSED METHODOLOGY

The proposed methodology focuses on developing a low- cost mobile application and camera system for monitoring
residential vehicle activity, leveraging Al, IoT, and smart technologies. The system uses affordable IP cameras or
smart- phones, motion sensors, and low-power microcontrollers like Raspberry Pi for efficient processing. Al
algorithms detect motion, identify vehicles using object detection and OCR, and alert users about unauthorized access
or suspicious activities. A mobile app enables real-time monitoring, alerts, playback, and customization, with
accessibility features like voice commands. The system supports local and cloud storage with encrypted communication
for privacy and security. Scalable and modular, it allows easy addition of cameras, sensors, and features like face
recognition. Energy-efficient components, including solar-powered options, make it suitable for off- grid use.
Testing ensures reliability under diverse conditions, while user feedback refines performance. This innovative, user-
centric system offers affordable, adaptable, and secure solutions for residential surveillance.

V. SYSTEM DESIGN

The proposed affordable mobile application camera system for monitoring residential vehicle activity integrates Al,
IoT, and edge computing to provide a scalable, efficient, and user- friendly surveillance solution.

- Hardware: Utilizes low-cost IP cameras or smartphones for video streams and motion sensors for activity detection,
ensuring affordability and comprehensive coverage.

- Processing: Employs Al for object detection, vehicle recognition, and license plate reading. Edge computing
reduces latency, enhances security, and minimizes cloud dependency.

- Connectivity: loT-enabled communication with Wi-Fi as the
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primary mode, supported by Bluetooth or cellular networks. Secure protocols ensure data protection.

- Data Management: Flexible local, cloud, or hybrid storage with encryption and multi-factor authentication for privacy
and security.

- Energy Efficiency: Low-power components, standby modes, and renewable energy support reduce operational
costs and align with sustainability goals.

- Scalability: Modular architecture allows for system expansion and integration with smart home devices.

This system ensures cost-effectiveness, adaptability, and enhanced security for residential applications, setting a bench-
mark in affordable surveillance solutions.

VI.IMPLEMENTATION
6.1 Frontend
Developed using React Native, the mobile application sup- ports Android and iOS. Google Maps API enables real-time
tracking, and Firebase Cloud Messaging delivers notifications.
6.2 Backend
Python handle API requests, while MongoDB manages data storage. Firebase Authentication ensures secure user
access.
6.3 Cloud Hosting
Google Cloud hosts the backend and databases, ensuring scalability and reliability.

VII. RESULTS AND DISCUSSIONS

The development of an affordable mobile application cam- era system for monitoring residential vehicle activity has

demonstrated significant effectiveness, reliability, and potential for enhancing residential security. Rigorous testing and

real- world validation reveal the system’s ability to address key challenges faced by homeowners, with notable

strengths in accuracy, usability, and affordability.

Key findings include:

1. Vehicle Detection and Classification: Al-driven analytics achieved over 90

2. License Plate Recognition: Integrated OCR technology reliably extracted and processed license plates in real
time, enabling cross-referencing with authorized vehicle databases and ensuring adaptability across regions.

3. Motion Detection: The system minimized false positives using a dual-layer approach of motion sensors and
camera analytics, ensuring alerts were relevant and actionable.

4. User Experience: The mobile application’s intuitive inter- face and real-time notifications empowered users with
instant, actionable insights, while customization options enhanced its relevance.

5. Affordability and Accessibility: By leveraging cost- effective components and open-source software, the system
democratized access to advanced surveillance, providing a viable alternative to expensive commercial solutions.
6. Connectivity and Security: Robust IoT integration and secure communication protocols ensured seamless
operation and data protection, with adaptability to diverse network environments.

7. Energy Efficiency: Low-power design and support for renewable energy sources reduced operational costs and
environmental impact, aligning with sustainability goals.

Challenges identified include reduced accuracy in highly congested environments and the need for enhanced cloud-

based analytics and features such as predictive insights. Future iterations could address these limitations by refining Al

models and incorporating advanced functionalities.

The system’s societal impact extends to fostering com- munity collaboration through shared monitoring networks,
enhancing collective security efforts. Overall, the project successfully delivers a reliable, accessible, and transformative
solution for modern residential security needs.

VIII. CONCLUSION
The affordable mobile application camera system for monitoring residential vehicle activity represents a transformative

achievement in residential security, blending affordability, in- novation, and user-centric design to address modern
safety concerns. The system’s development journey, from conceptualization to execution, highlights the potential of
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integrating advanced technologies like artificial intelligence (Al), IoT, and mobile applications into everyday life. This
project has demonstrated its ability to provide reliable, real-time monitoring of vehicle activity, offering features such
as object detection, motion tracking, and license plate recognition. These capabilities elevate the system from a passive
recorder to an active participant in maintaining security, redefining how residential surveillance is perceived and
implemented.

A standout feature of the system is its commitment to affordability and accessibility. By using cost-effective hardware
like Raspberry Pi and budget-friendly cameras, along with open-source software, the project delivers a powerful yet
economical solution. This approach ensures that advanced security technology is accessible to a broad audience,
including those in underserved regions. The intuitive mobile application further enhances user experience, offering live
monitoring, alerts, and customizable settings, making it suitable for users with varying technical expertise. Its
compatibility with multiple operating systems and smart home devices adds to its appeal, providing a comprehensive
security solution.

The system also prioritizes privacy and data security, incorporating robust encryption protocols and user-controlled
data management options to address concerns associated with surveillance technologies. Energy efficiency and
sustainability are integral to its design, with features like low-power com- ponents and support for renewable energy
sources ensuring minimal environmental impact. The modular and scalable architecture allows users to expand the
system as needed, making it adaptable for diverse settings, from small homes to large residential complexes.

Despite its success, the project highlights areas for improvement, such as refining Al algorithms for complex
environments and incorporating advanced features like predictive analytics and cloud-based functionalities. The
societal impact of the project extends beyond individual users, offering a blueprint for community-based security
initiatives. By bridging the gap between advanced technology and practical application, the project sets a benchmark
for innovation in residential surveillance, paving the way for future advancements in smart security systems.
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