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ABSTRACT: This paper presents a Criminal Detection System using Facial Recognition Technology to enhance
security and surveillance. The system leverages computer vision techniques to recognize and track criminals, providing
real-time identification and detection in various environments, including live video streams. Facial recognition is an
efficient method for identifying suspects, and the system can significantly aid law enforcement in tracking and
preventing criminal activities. The objective of this research is to design and implement a system capable of accurately
identifying criminals based on facial features, thereby improving the security mechanisms in public spaces.
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I. INTRODUCTION

Facial recognition has become one of the most widely adopted technologies in security and surveillance systems due to
its ability to provide efficient and accurate identification of individuals in real time. The increasing reliance on security
systems to prevent crime, especially in public spaces like airports, banks, and government buildings, has led to the
development of advanced facial recognition systems. Criminal detection using facial recognition aims to automate the
identification process, reducing human error and increasing the response time in identifying suspects.

This research focuses on the application of facial recognition technology to detect and track criminals in real-time. By
using a combination of deep learning models and computer vision techniques, the system can accurately identify
individuals based on their facial features and compare them against a database of known criminals. With advancements
in hardware and software, such as more powerful GPUs and optimized machine learning algorithms, facial recognition
systems have become highly reliable and can now be deployed in a wide variety of environments.

The primary objective of the study is to design and implement a criminal detection system that can integrate with
existing surveillance infrastructure. The system should be capable of analyzing video footage, identifying faces in real-
time, and comparing them against a database of criminal records. The integration of artificial intelligence and machine
learning in facial recognition systems ensures that the technology can adapt and improve over time, resulting in more
accurate detections.

Furthermore, this paper examines the potential challenges and ethical considerations related to the use of facial
recognition technology, including privacy concerns, data security, and bias in algorithmic decision-making. It provides
a comprehensive analysis of how these challenges can be addressed in the development and deployment of facial
recognition systems.

II. LITERATURE REVIEW
Facial recognition technology has been a subject of extensive research in the field of computer vision and security.
Sung et al. (2018) explored the use of OpenCV and Python for facial recognition systems, providing a robust
framework for integrating real-time surveillance with automated face detection. Similarly, Liu et al. (2017) developed

a deep learning-based face recognition system, leveraging convolutional neural networks (CNNs) for improved
accuracy and efficiency in detecting and recognizing faces.
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Zhao et al. (2003) provided a comprehensive survey on face recognition methods, highlighting the challenges in
handling variations in lighting, pose, and expression. The review suggests that modern deep learning models have
overcome many of the limitations posed by traditional methods, which relied heavily on handcrafted features.
Furthermore, Hassner and Huttenlocher (2015) proposed new methods for recognizing unseen faces in video footage,
expanding the applicability of facial recognition systems in dynamic environments.

However, these systems often face challenges, particularly in real-world applications, where the environment is
unpredictable. Issues like low resolution, occlusion, and varying facial expressions can degrade the performance of
facial recognition systems. Kumar and Zhang (2017) highlighted the need for robust models capable of handling such
challenges, and Liu and Sun (2016) proposed techniques to address such problems through improved feature
extraction and adaptive learning models.

III. PROBLEM DEFINITION

The primary problem addressed in this research is the lack of an effective, automated system for real-time criminal
detection using facial recognition. Existing systems often suffer from high false-positive rates, slow identification
processes, and poor accuracy in dynamic environments. These limitations significantly impact the effectiveness of
surveillance systems in detecting criminals promptly. The challenge is to create a system that not only identifies
criminals accurately but also operates efficiently in various real-world scenarios, such as crowded environments or low-
light conditions.

IV. RELATED WORK

Many studies have focused on improving the accuracy and efficiency of facial recognition systems. Gupta and
Agarwal (2020) explored the use of machine learning models in facial recognition, achieving high accuracy by using
deep neural networks. Beveridge and Phillips (2009) investigated the use of large-scale face datasets for training
recognition systems, which allowed for better generalization across different environments. Despite the progress, issues
such as privacy concerns and algorithmic bias still remain, and they have been addressed in recent literature.

V.METHODOLOGY

The methodology of the proposed criminal detection system involves using deep learning algorithms, primarily
convolutional neural networks (CNNs), for face detection and recognition. The system will process video frames from
surveillance cameras, detect faces, and match them against a pre-trained criminal database. We will implement the
following steps:

1. Face Detection: The system detects faces from the live video feed using pre-trained deep learning models.
Feature Extraction: Facial features are extracted using CNN-based architectures to create unique facial
embeddings.

Face Matching: The extracted features are compared to a criminal database to identify matches.

4. Real-time Processing: The system performs these steps in real time to identify criminals during surveillance.

W

VI. MOTIVATION

The motivation behind this research stems from the need for more efficient and reliable surveillance systems in public
safety. With the increasing number of crimes and security threats, manual monitoring of surveillance footage is no
longer sufficient. By automating the identification of criminals using facial recognition, the system can improve the
efficiency of law enforcement agencies and enhance public safety.
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VII. SYSTEM ARCHITECTURE

The system architecture for the criminal detection system consists of the following components:

1. Surveillance Cameras: These cameras continuously capture video footage in the surveillance area.

Preprocessing Module: The raw footage is processed to detect faces using algorithms like Haar cascades or deep
learning models.

Recognition Module: The system uses CNNs to compare detected faces against a database.

Alert System: Once a match is found, an alert is generated for security personnel or law enforcement.

5. Database: The criminal database stores the facial features of known criminals for comparison.
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Figure no 1. System Architecture
VIII. MODULES
The system is divided into several modules:

Face Detection: This module identifies and extracts faces from video frames.

Face Recognition: This module matches the detected face with known criminals.

Database Management: This module manages the criminal database and updates it with new entries.
Alert System: This module notifies the security personnel or law enforcement about a potential match.
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IX. ALGORITHM

The primary algorithm used in this system is Deep Convolutional Neural Networks (CNNs) for feature extraction.
The system employs the VGG-Face model, pre-trained on a large facial dataset, to extract facial embeddings. These
embeddings are then compared using the Euclidean Distance or Cosine Similarity to find the most likely match in the
criminal database.

X. APPLICATIONS

Public Surveillance: Enhancing security by detecting criminals in real-time.
Law Enforcement: Assisting police in identifying suspects during investigations.
Airport Security: Identifying potential security threats at airports.

Banking Security: Preventing fraud by identifying known criminals at ATMs.
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XI. RESULTS

Register Face Upload Image Upload Video

Choose Video:

Choose File | No file chosen

Upload Video

Register Face
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0

Upload Face Image:

Choose File | No file chosen

XII. CONCLUSION

The proposed criminal detection system utilizing facial recognition offers a powerful tool for enhancing security and
surveillance. With real-time face detection and recognition, the system provides an automated method for identifying
criminals in public spaces, thereby assisting law enforcement in their efforts to combat crime. The system's integration
with existing surveillance infrastructure ensures that it can be easily deployed without requiring significant changes to
current setups.

IJMRSET © 2025 |  AnISO 9001:2008 Certified Journal | 7155




© 2025 IJMRSET | Volume 8, Issue 4, April 2025 |IDOI:10.15680/IJMRSET.2025.0804487

IENWVHPELYEyPAR AN | www.ijmrset.com | Impact Factor: 8.206] ESTD Year: 2018|

QNEE - ENg,,
“ - Q:-’?ﬁ

Ao International Journal of Multidisciplinary Research in
o L . . .
“31' w@ Science, Engineering and Technology (IJMRSET)
IIMBSET (A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

I ——
XIII. FUTURE WORK

Future improvements could include expanding the database to include more criminals, enhancing the system's ability to
recognize faces in low-light conditions, and reducing the time taken for face matching. Moreover, ethical
considerations such as data privacy and the mitigation of algorithmic bias will be critical to ensure that the system is
used responsibly.
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