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ABSTRACT

ThiefGuard is a real-time theft detection system designed to enhance the accuracy and reliability of surveillance
systems. By utilizing the YOLO model for high-speed object detection and Geminl for secondary verification, the
system minimizes false positives and ensures robust performance. The application supports both image and
video inputs, making it adaptable to diverse surveillance scenarios. Integrated with an automated alert system,
ThiefGuard sends email notifications with location details, enabling rapid response to theft incidents. Deployed
as a Streamlit-based platform, it offers a scalable and user-friendly interface, combining advanced deep learning
techniques to provide a cutting-edge solution for theft prevention.
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I. INTRODUCTION

Theft continues to be one of the most pressing issues globally, causing significant financial and emotional
distress for businesses and individuals alike. Despite the proliferation of advanced technologies, many security
systems still rely on traditional surveillance methods that depend heavily on manual monitoring of CCTV
footage. This approach is not only time-consuming but also prone to human oversight, leading to delayed
responses or missed incidents.

With advancements in artificial intelligence and computer vision, automated theft detection systems have
become more feasible. However, existing systems often struggle with accuracy, particularly in dynamic
environments or under challenging conditions such as poor lighting, cluttered scenes, or occlusions. False
positives and delayed detection are common limitations, making it difficult for these systems to be fully trusted
in real-world applications.

To address these gaps, ThiefGuard introduces a novel solution that integrates state-of-the-art deep learning
techniques for theft detection. By leveraging the YOLO (You Only Look Once) model for rapid and accurate
object detection and Geminl for secondary verification, ThiefGuard minimizes false positives while ensuring
reliable, real-time detection. The system also incorporates a streamlined alert mechanism that sends
notifications, including location details, to relevant authorities or users for timely intervention. This innovative
approach combines speed, accuracy, and usability to create an effective tool for theft prevention in diverse
settings.

1L LITERATURE SURVEY
1. Title: YOLO-based Robbery Prediction and Alert Systems
Authors: Chandrasekaran, K. P. (2023) developed a real-time robbery prediction and alert system leveraging
the YOLO V7 model. The system demonstrated significant improvements in accuracy and real-time
performance, making it a practical choice for video surveillance in high-risk areas. The research highlighted
YOLOQ’s ability to handle dynamic environments effectively while minimizing false positives.
2. Title: Machine Learning-Based Theft Detection
Authors: Khadse et al. (2022) implemented a YOLO-based object detection system for identifying theft
activities. This study emphasized the importance of machine learning models in reducing human intervention
in surveillance tasks. The system was evaluated in controlled environments, showcasing strong performance in
detecting suspicious behavior in specific scenarios.
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3. Title: Criminal Activity Detection in Surveillance Videos

Authors: Malekar, M. (2021) presented a deep learning framework to detect criminal activities in surveillance
videos. By combining pre-trained models and customized neural networks, the study focused on recognizing
anomalies that might indicate theft or other criminal actions. The system showed potential for use in urban
surveillance networks but faced challenges in handling complex occlusions and low-resolution video feeds.

4. Title: Anomaly Activity Detection for Human Behavior Analysis

Authors: Ganagavalli and Santhi (2024) proposed a YOLO-based anomaly detection system to analyze
human behavior and mitigate crimes. The system's focus on behavioral patterns provided insights into
identifying pre-theft activities, enabling preventive measures. The study demonstrated the system'’s scalability
across various settings, including crowded public areas.

5. Title: Human, Object, and Pose Detection for Theft Prevention

Authors: Vidanage et al. (2023) explored the integration of human, object, and pose detection models for
theft prevention. The system utilized advanced algorithms to analyze interactions between individuals and
objects in real-time. Results indicated that the approach could effectively reduce theft incidents in monitored
environments by identifying unusual behaviors.

6. Title: Real-time Stolen Vehicle Detection

Authors: Shafi et al. (2023) designed a deep learning-based model for stolen vehicle detection using real-time
inputs. The system achieved improved precision and reduced lookup time through the integration of YOLO and
optimized tracking algorithms. The study demonstrated the model's applicability in smart city infrastructures
for law enforcement and public safety.

7. Title: Real-time Crime Detection with Convolutional LSTM and YOLOv7

Authors: Sakiba et al. (2023) introduced a hybrid model combining convolutional LSTMs and YOLOvV7 to
detect crimes in real-time. The system's architecture leveraged spatial and temporal data for improved
detection of theft and other criminal activities. This approach proved effective in identifying sequential patterns
in videos, reducing false alarms in complex scenarios.

8. Title: AlI-Based Robbery Detection in Banks

Authors: Kakadiya et al. (2019) focused on implementing Al-powered smart surveillance systems in bank
environments. Using YOLO for object detection, the study achieved automatic robbery detection with minimal
human oversight. Results showed that the system performed well in controlled settings but required further
optimization for real-world deployment.

III.  EXISTING SYSTEM

Existing theft detection systems primarily rely on traditional surveillance methods, where security footage is
manually monitored, making the process time-consuming and susceptible to human error. Automated detection
systems, while reducing manual effort, often struggle with accuracy and adaptability to diverse environmental
conditions, leading to frequent false positives and missed detections. Current Al models used in theft
prevention face challenges in real-time performance and lack effective verification mechanisms, which
diminishes their reliability. Additionally, the absence of instant alerts and seamless integration with modern
user interfaces limits their practicality in preventing theft. As security threats continue to evolve, there is a
pressing need for advanced systems that provide high accuracy, adaptability, and real-time response to
enhance theft prevention efforts.

3.1 Drawbacks of Existing System
1. Dependence on Manual Monitoring Leads to Inefficiencies

Traditional theft detection systems rely heavily on human surveillance, making them prone to oversight,
fatigue, and delayed responses. This manual approach reduces efficiency, especially in high-traffic areas or
large-scale monitoring environments.

www.irjmets.com @International Research Journal of Modernization in Engineering, Technology and Science

[2175]


http://www.irjmets.com/

e-ISSN: 2582-5208

International Research Journal of Modernization in Engineering Technology and Science
( Peer-Reviewed, Open Access, Fully Refereed International Journal )
Volume:07/Issue:03/March-2025 Impact Factor- 8.187 Www.irjmets.com

2. Limited Adaptability to Changing Conditions

Automated theft detection systems often struggle to adapt to varying environmental factors such as poor
lighting, crowded spaces, or obstructions, leading to inconsistent performance and reduced reliability in real-
world scenarios.

3. High False Positives Cause Alarm Fatigue

Existing systems generate frequent false alarms due to their inability to differentiate between normal and
suspicious activities accurately. This results in unnecessary interventions, desensitizing security personnel and
increasing response time for genuine threats.

4. Lack of Real-Time Alerts Delays Response

Most theft detection solutions do not provide instant notifications, causing critical delays in taking preventive
actions. Without timely alerts, security teams may fail to intervene before theft occurs.

5. Poor Integration with Modern Security Infrastructure

Many current systems lack seamless integration with advanced security features, such as Al-driven analytics,
cloud-based reporting, and smart alert mechanisms. This limits their ability to provide comprehensive theft
prevention and incident tracking.

Due to these limitations, traditional theft detection methods are insufficient for ensuring proactive security.
Implementing Al-driven solutions with real-time monitoring, adaptive learning, and efficient alert systems can
significantly enhance accuracy, responsiveness, and overall theft prevention effectiveness.

IV.  PROPOSED SYSTEM

ThiefGuard is an intelligent, real-time theft detection system that integrates advanced object detection and
verification techniques. The system leverages the YOLO (You Only Look Once) model, known for its speed and
accuracy in object detection, to identify potential theft incidents from live video feeds or image inputs. To
ensure reliability and minimize false positives, a secondary verification layer powered by Geminl is
incorporated. Geminl validates YOLO's detections by analyzing patterns and contextual data, ensuring that any
flagged activity truly represents a theft scenario.

This dual-model architecture allows ThiefGuard to address common challenges such as false alarms triggered
by environmental changes, non-threatening activities, or misclassifications. The system is further enhanced
with an automated alert mechanism that sends notifications, including the detected theft's location and
timestamp, enabling rapid response from authorities or users.

The entire system is designed to be highly accessible, with a user-friendly interface hosted on Streamlit, making
it easy to deploy and use in various environments, from homes to large commercial establishments.

4.1 Key Features
1. Real-time Detection

o The system processes live video feeds or uploaded images to detect theft activities in real-time.

With YOLO's high-speed detection capabilities, it ensures immediate identification of suspicious behaviors
or scenarios.

2. Secondary Verification with Geminl

Geminl acts as a verification layer to validate YOLO's detections, reducing false positives and increasing
detection accuracy.

This feature ensures the system's reliability in dynamic and complex environments, such as crowded public

spaces or low-light conditions.

3. Automated Alert System

e ThiefGuard is equipped with an email notification feature that alerts users or relevant authorities when
theft is detected.

e The alert includes critical details such as the location, timestamp, and a snapshot or video of the detected

activity for verification.Gini Impurity (used for node splitting):
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4. User-Friendly Interface

The system's interface, built with Streamlit, provides a simple and intuitive user experience.

Users can easily monitor live feeds, upload images or videos for analysis, and view detection results and
alerts.

%2

. Versatility

e ThiefGuard supports various input formats, including live camera feeds, recorded video files, and still
images, ensuring adaptability across multiple use cases.

e It can be deployed in homes, retail stores, offices, and public spaces with minimal configuration.

6. Scalability and Modularity

e The system's modular architecture allows for the integration of additional detection or verification models
in the future.

o This scalability ensures that ThiefGuard can evolve to meet the changing needs of its users.

4.2 Architecture

The architecture of ThiefGuard consists of the following components, working together to deliver a robust theft

detection solution:
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Figure 1: System Architecture
1. Detection Module (YOLO)

The detection module is powered by the YOLO model, which processes image and video inputs to identify

potential theft scenarios.

e YOLO's real-time object detection capabilities ensure fast and accurate identification of suspicious activities,
making it suitable for high-speed monitoring environments.

2. Verification Module (GeminlI)

o After YOLO identifies a potential theft, the Geminl module acts as a secondary verification layer.

e Geminl analyzes additional contextual information, such as object interactions, behavior patterns, and
environmental factors, to confirm the validity of the detection.

o This step helps reduce false positives and ensures the reliability of the system.

3. Alert System

Once theft is detected and verified, the system generates an automated alert that is sent to users via email.
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e The alert includes essential details such as the time, location, and visual evidence of the incident (e.g.,
snapshots or video clips).

This enables rapid action, whether notifying security personnel, law enforcement, or property owners.
4. Web-based User Interface (Streamlit)

e The system's front end is built on Streamlit, providing a simple and interactive dashboard for users.

o Key features include the ability to monitor live feeds, upload and analyze media files, and review past
detection logs and alerts.

e The web-based nature of the interface ensures accessibility across devices, including desktops, laptops, and
mobile devices.

5. Input Sources

e ThiefGuard supports diverse input sources, including:

1. Live Camera Feeds: Direct integration with CCTV or IP cameras for real-time monitoring.
2. Video Files: Analysis of pre-recorded footage for retrospective theft detection.

3. Images: Processing of still images to identify theft scenarios.

6

. Backend Processing

The backend manages data preprocessing, model execution, and communication between modules.

It ensures smooth integration of YOLO and Geminl, efficient resource utilization, and seamless delivery of
alerts.

By combining these components, ThiefGuard delivers a holistic solution for theft detection, addressing the
limitations of traditional surveillance systems while enhancing the reliability and efficiency of automated
monitoring tools.

V.  REQUIREMENTS

The requirements for the proposed system are categorized into hardware requirements and software
requirements, ensuring smooth functionality and efficient implementation.

5.1 Hardware Requirements

The system demands a robust hardware setup for data processing and machine learning model execution. The
essential components include:

e Processor: Intel Core i5 or higher

e RAM: Minimum 8GB

e Storage: Minimum 100 GB.

e GPU (Optional but recommended for ML models): NVIDIA GTX

¢ Internet Connection: Required for data fetching, model training, and API deployment

5.2 Software Requirements

To implement and deploy the system, the following software tools and frameworks are required:

e Python 3.9 or Higher: Core programming language for implementing YOLO, Geminl, and deep learning
models.
e VS Code: Integrated Development Environment (IDE) for efficient code development, debugging, and
deployment of the application.
VL. CONCLUSION

ThiefGuard leverages advanced deep learning models like YOLO and Geminl to deliver a highly accurate and
efficient real-time theft detection system. By integrating these state-of-the-art algorithms, the system
significantly enhances object recognition and anomaly detection, addressing the shortcomings of traditional
surveillance methods. With support for both image and video inputs, ThiefGuard offers a versatile solution that
adapts to various security environments. The incorporation of a Streamlit-based interface enhances usability,
making it accessible to a wide range of users without requiring extensive technical expertise. Designed with
scalability in mind, ThiefGuard utilizes a modular architecture that allows seamless updates and improvements.
Its integration of advanced technologies ensures reliability and efficiency, setting a new standard for theft
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prevention systems. By combining real-time monitoring, deep learning-driven accuracy, and an intuitive user
interface, ThiefGuard provides a cutting-edge solution that strengthens security measures and enhances theft
detection capabilities.
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