Journal of Engineering Sciences Vol 15 Issue 04,2024

FACE RECOGNITION SYSTEM FOR CRIMINAL DETECTION
K. Ramya, V. Pavankalyan, A. Someshwar, Dr.G.Ranjith, Associate Professor
SVS Group Of Institutions, Bheemaram(V), Hanamkonda T.S. India -506015

ABSTRACT

Face recognition technology has gained significant attention in recent years due to its potential
applications in various fields, including law enforcement. This paper presents an advanced face
recognition system tailoredspecifically for criminal detection purposes. The proposed system utilizes
state-of-the-art deep learning algorithms and image processing techniques to accurately identify
individuals from surveillance footage or images.

The system comprises several key components, including face detection, feature extraction, and
matching algorithms. Initially, faces are detected and localized within the input image or video
frames using robust techniques such as convolutional neural networks (CNNs). Subsequently, facial
features are extracted using deep learning models, which encode distinctive characteristics of each
face into a compact representation. These features are then compared with a database of known
criminals using efficient matching algorithms, such as cosine similarity or neural network-based
classifiers.

To enhance the system's performance and reliability, various challenges associated with face
recognition, such as variations in lighting conditions, pose, and occlusions, are addressed through
data augmentation, normalization, and advanced preprocessing techniques. Moreover, the system
incorporates mechanisms for handling large-scale datasets efficiently and optimizing computational

resources for real-time applications.

1. INTRODUCTION

Facial recognition technology has emerged as a powerful tool in various fields, from
unlocking smartphones to enhancing security at airports. However, its potential in law enforcement,
particularly in criminal detection, remains largely untapped. The ability to accurately and swiftly
identify individuals from a multitude of sources holds immense promise for improving public safety
and aiding investigations. This project aims to explore the application of facial recognition
technology specifically for criminal detection, utilizing advanced algorithms and machine learning
techniques to create an efficient and reliable system. By leveraging the unique features of facial bio
metrics, this project seeks to develop a robust solution that enhances the capabilities of law
enforcement agencies in identifying and apprehending criminals. Through a comprehensive

examination of facial recognition theory and its practical implementation, this project endeavors to
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contribute to the advancement of crime-fighting technologies, ultimately fostering safer communities
and a more secure society. The Face Recognition Grand Challenge on the evolution of facial
recognition algorithms is scrutinized, highlighting the strides made in achieving unparalleled
accuracy. The exploration then transitions to the well-established domain of fingerprint
identification, drawing insights from the Handbook of Fingerprint Recognition to address
challenges and present cutting-edge solutions.Pioneered by John , iris recognition stands out as a
critical component within CIRS foundational work on iris recognition principles provides a
comprehensive understanding of the technology's uniqueness and reliability in criminal
identification Facial recognition technology has emerged as a powerful tool in various fields, from
unlocking smartphones to enhancing security at airports. However, its potential in law enforcement,
particularly in criminal detection, remains largely untapped. The ability to accurately and swiftly
identify individuals from a multitude of sources holds immense promise for improving public safety
and aiding investigations. This project aims to explore the application of facial recognition
technology specifically for criminal detection, utilizing advanced algorithms and machine learning
techniques to create an efficient and reliable system. By leveraging the unique features of facial
biometric, this project seeks to develop a robust solution that enhances the capabilities of law
enforcement agencies in identifying and apprehending criminals. Through a comprehensive
examination of facial recognition theory and its practical

This project aims to explore the application of facial recognition technology specifically for
criminal detection, utilizing advanced algorithms and machine learning techniques to create an
efficient and reliable system. By leveraging the unique features of facial bio metrics, this project
seeks to develop a robust solution that enhances the capabilities of law enforcement agencies in
identifying and apprehending criminals. Through a comprehensive examination of facial recognition
theory and its practical implementation, this project endeavors to contribute to the advancement of
crime-fighting technologies, ultimately fostering safer communities and a more secure society. This
project seeks to develop a robust solution that enhances the capabilities of law enforcement agencies
in identifying and apprehending criminals. Through a comln the dynamic landscape of criminal
identification, the advent of sophisticated technologies has led to paradigm, notably exemplified by
the emergence of Criminal Identification Recognition Systems (CIRS). This project embarks on a
comprehensive exploration of the pivotal role played by CIRS in contemporary law enforcement,
with a particular focus on the integration of biometric recognition technologies and their synergy
with artificial intelligence (AI).The imperative for accurate and swift identification tools in criminal
investigations sets the stage for our inquiry. The escalating demands of law enforcement necessitate

innovative solutions, and CIRS is introduced as a groundbreaking convergence of computer vision,
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and Al Recognizing its potential to significantly enhance the precision and efficiency of criminal
identification processes, the project aims to unravel the intricate web of technologies that constitute
this interdisciplinary system.The journey unfolds by delving into specific biometric modalities,
commencing with facial recognition. The catalytic impact of the Face Recognition Grand Challenge

on the evolution of facial recognition algorithms is scrutinized.

2. LITERATURE SURVEY

Face recognition is one of the most challenging topics in computer vision today. It has applications
ranging from security and surveillance to entertainment websites. Face recognition software are
useful in banks, airports, and other institutions for screening customers. Germany and Australia have
deployed face recognition at borders and customs for Automatic Passport Control. Human face is a
dynamic object having high degree of variability in its appearance which makes face recognition a
difficult problem in computer vision. In this field, accuracy and speed of identification is a main
issue. Many challenges exist for face recognition. The robustness of the system can be obstructed by
humans who alter their facial features through wearing colored contact lenses, growing a mustache,
putting on intense make-up, etc. Ethical concerns are also related to the process of recording,
studying, and recognizing faces. Many individuals do not approve of surveillance systems which
take numerous photographs of people who have not authorized this action. The goal of this paper is
to evaluate face detection and recognition techniques and provide a complete solution for image
based face detection and recognition with higheraccuracy, better response rate and an initial step for
video surveillance. Solution is proposed based on performed tests on various face rich databases in

terms of subjects, pose,emotions and light.

We all know that our Face is a unique and crucial part of the human body structure that
identifies a person. Therefore, we can use it to trace the identity of a criminal person. With the
advancement in technology, we are placed CCTV at many public places to capture the criminal’s
crime. Using the previously captured faces and criminal’s images that are available in the police
station, the criminal face recognition system of can be implemented. In this paper, we propose an
automatic criminal identification system for Police Department to enhance and upgrade the criminal
distinguishing into a more effective and efficient approach. Using technology, this idea will add plus
point in the current system while bringing criminals spotting to a whole new level by automating
tasks. Technology working behind it will be face recognition, from the footage captured by the
CCTV cameras; our system will detect the face and recognize the criminal who is coming to that

public place. The captured images of the person coming to that public place get compared with the
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criminal data we have in our database. If any person’s face from public place matches, the system
will display their image on the system screen and will give the message with their name that the
criminal is found and present in this public place. This system matching more than 80% of the
captured images with database images.

There is an abnormal increase in the crime rate and also the number of criminals are
increasing, this leads towards a great concern about the security issues. Crime prevention and
criminal identification are the primary issues before the police personnel, since property and lives
protection are the basic concerns of the police but to combat the crime, the availability of police
personnel is limited. With the advent of security technology, cameras especially CCTV have been
installed in many public and private areas to provide surveillance activities. The footage of the
CCTYV can be used to identify suspects on scene. This Real time criminal identification system based
on face recognition works with a fully automated facial recognition system. Haar feature-based
cascade classifier and Open CV LBPH (Local Binary Pattern Histograms) Algorithms areused for
Face detection and recognition. This system will be able to detect face and recognize face
automatically in real time. An accurate location of the face is still a challenging task. Viola-Jones
framework has been widely used by researchers in order to detect the location of faces and objects in

a given image. Face detection classifiers are shared by public communities, such as Open CV.

3. PROBLEM STATEMENT
Face Detection: The first step in a face recognition system is to detect and localize faces within an
image or video frame. This is typically done using computer vision techniques such as Haar
cascades, deep learning-based convolution neural networks (CNN), or other object detection
algorithms.
Face Alignment and Normalization: Once faces are detected, the system may perform alignment
and normalization to ensure that faces are in a consistent pose and scale. This step helps in
improving the accuracy of subsequent facial feature extraction and matching processes.
Feature Extraction: The next step involves extracting discriminating features from the detected and
aligned faces. Various techniques can be used for feature extraction, including traditional methods
like Principal Component Analysis (PCA) or more advanced deep learning approaches such as deep
convolution neural networks (CNN).
Feature Representation: The extracted features are then represented in a suitable feature space.
This representation should ideally capture the underlying characteristics of each facein a way that
facilitates accurate comparison and matching.

Database Search: In the criminal detection context, the system would compare the extracted
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features of the detected face against a database of known criminals' facial images. This database
could include mugshots, surveillance footage, or other sources of facial data linked to criminal
records.

Matching and Identification: The system performs matching between the features of the detected
face and those stored in the database. Various similarity metrics, such as Euclidean distance or
cosine similarity, may be used to quantify the similarity between feature vectors. If a sufficiently
close match is found, the system may identify the individual as a potential match to a known

criminal.

Decision Making and Verification: Depending on the application and system requirements,
additional steps may be taken to verify the identity of the detected individual.
4. PROPOSED SYSTEM

The proposed system, "Facial Watch," integrates state-of-the-art facial recognition technology
with advanced features tailored for criminal detection. The system comprises several key

components

Facial Database Management:

A centralized database stores facial images of known criminals, suspects, and personsof interest.

Advanced indexing and search algorithms enable rapid retrieval of relevant facial data.
Facial Detection and Recognition:

Utilizes deep learning models trained on vast datasets to detect and recognize faces with high

accuracy.Implements convolution neural networks (CNN) for feature extraction and facial matching.

Real-time Monitoring and Alerting:

Constantly monitors live video feeds from surveillance cameras in public spaces, transportation
hubs, and other relevant locations.

Automatically flags and alerts authorities upon detecting matches with individuals in the database.

Multi-level Authentication and Verification:

Incorporates multi-factor authentication to ensure the reliability of matches.

Utilizes additional biometric features, such as iris recognition or voice analysis, for enhanced

verification.
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Privacy Preservation Mechanisms:

Implements robust encryption protocols to safeguard the integrity and confidentialityof facial data.

Adheres to strict privacy regulations and guidelines to protect the rights of individuals.

Integration with Law Enforcement Systems:

Seamlessly integrates with existing law enforcement databases and systems for information sharing

and collaboration. Provides API for easy integration with third-party applications and platforms.

User-friendly Interface:
Offers an intuitive and user-friendly interface for law enforcement personnel to interact with the

system. Provides comprehensive search functionalities and analytical tools for efficient data.

5. Algorithms Used
Several algorithms can be used in facial recognition systems for criminal detection projects,
depending on factors such as accuracy requirements, computational resources, and the nature of the

data set. Here are some commonly used algorithms:

Constitutional Neural Networks (CNNs):

Arhierarchical features directly from raw pixel data.Architectures like VGG, Res Net, and Efficient
Net are commonly used for feature extraction in CNN-based facial recognition systems.CNN can
be trained end-to-end on large-scale datasets to achieve state- of-the-art performance in facial
recognitionCNN have shown remarkable performance in facial recognition tasks due to their ability

to learn tasks.
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FIGURE 5.1 :CNN FOR FACIAL RECOGNITION
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Architectures like VGG, Res Net, and Efficient Net are commonly used for feature extraction
in CNN-based facial recognition systems.CNN can be trained end-to-end on large-scale datasets to

achieve state-of-the-art performance in facial recognition tasks. Arhierarchical features directly from
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raw pixel data.Architectures like VGG, Res Net, and Efficient Net are commonly used for feature
extraction in CNN-based facial recognition systems.CNN can be trained end-to-end on large-scale
datasets to achieve state-of-the-art performance in facial recognitionCNN have shown remarkable
performance in facial recognition tasks due to their ability to learn tasks Face Net is a deep learning-
based facial recognition system developed by Google that learns a mapping from face images to a
high- dimensional feature space.It uses a triplet loss function to enforce that the distance between
embedding of the same person's faces is minimized, while the distance between embedding of
different persons' faces is maximized.Face Net has achieved state-of-the-art performance in facial
recognition benchmarks.The choice of algorithm depends on various factors such as the complexity
of the task, available computational resources, and the specific requirements of the criminal
detection project. In practice, a combination of these algorithms or hybrid approaches may be used
to achieve the desired performance.
Eigenfaces:

Eigenfaces is a classic algorithm for facial recognition based on Principal Component Analysis
(PCA).It represents faces as linear combinations of principal components obtainedfrom a training
set of face images.Despite being relatively simple, Eigenfaces can be effective for face
recognition tasks, especially with constrained computational resource The sequence diagrams
displays the own of messages from one object to another object, and as such correspond to the

methods.
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Figure 5.2:eigen face

Despite being relatively simple, Eigenfaces can be effective for face recognition tasks,
especially with constrained computational resources..It represents faces as linear combinations of
principal components obtained from a training set of face images.Despite being relatively simple,
Eigenfaces can be effective for face recognition tasks, especially with constrained computational
resources Eigenfaces is a classic algorithm for facial recognition based on Principal Componentn
Analysis (PCA)cas linear combinations of principal components obtained from a training set of face
images.Despite being relatively simple, Eigenfaces can be effective for face recognition tasks,

especially with constrained computational resources.Eigenfaces is a classic algorithm for facial
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recognition based on Principal Component Analysis (PCA).It represents faces as linear combinations

of principalcomponents obtained from a training set of face images.Despite being relatively simple.

Local Binary Patterns (LBP):

LBP is a texture descriptor that characterizes the local patterns in an image.Ilt has been
successfully applied in facial recognition tasks by extracting texture features from facial images.LBP
is computationally efficient and robust to variations in illumination and facial expressions It has been
successfully applied in facial recognition tasks by extracting texture features from facial images.LBP

is computationally efficient and robust to variations in illumination and facial expressions

Figure 5.3 :Local binary pattern

LBP is a texture descriptor that characterizes the local patterns in an image.Ilt has been
successfully applied in facial recognition tasks by extracting texture features from facial images.LBP
is computationally efficient and robust to variations in illumination and facial expressions..It has
been successfully applied in facial recognition tasks by extracting texture features from facial
images.LBP is computationally efficient and robust to variations in illumination and facial
expressions It has been successfully applied in facial recognition tasks by extracting texture features
from facial images.LBP is computationally efficient and robust to variations in illumination and

facial expressions

Fisher faces:
Fisher faces is an extension of Eigenfaces that utilizes Linear Discriminant Analysis (LDA) for
feature extraction.It aims to maximize the ratio of between-class scatter to within-class scatter in the
feature space, leading to discriminating representations for face recognition.Fisher faces can perform

well in scenarios where there are significant variationsin lighting and pose.
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FIGURE 5.4:FISHER FACE
Deep Metric Learning:
Deep metric learning methods aim to learn embedding that preserve semantic similarity between
faces.Architectures like Siamese Networks and Triplet Networks are commonly used for learning
discriminate embedding in facial recognition systems.Deep metric learning approaches can be
effective for face verification and identification tasks.Deep metric learning methods aim to learn
embedding that preserve semantic similarity between faces.Architectures like Siamese Networks and
Triplet Networks are commonly used for learning discriminate embedding in facial recognition
systems.Deep metric learning approaches can be effective for face verification and identification
tasks.Deep metric learning approaches can be effective for face verification andidentification
tasks.Deep metric learning methods aim to learn embedding that preserve semantic similarity
between faces.Architectures like Siamese Networks and Triplet Networks are commonly used for
learning discriminate embedding in facial recognition systems.Deep metric learning approaches can
be effective for face verification and identification tasks.Deep metric learning approaches can be

effective for face verification and identification task.

Face Net:
Face Net is a deep learning-based facial recognition system developed by Google that learns a
mapping from face images to a high-dimensional feature space.lt uses a triplet loss function to
enforce that the distance between embedding of the same person's faces is minimized, while the
distance between embedding of different persons' faces ismaximized.Face Net has achieved state-of-
the-art performance in facial recognition benchmarks.The choice of algorithm depends on various
factors such as the complexity of the task, available computational resources, and the specific
requirements of the criminal detection project. In practice, a combination of these algorithms or
hybrid approaches may be used to achieve the desired performance.Face Net is a deep learning-
based facial recognition system developed by Google that learns a mapping from face images to a

high- dimensional feature space.
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FIGURE 5.6: FACE NET

faces is minimized, while the distance between embedding of different persons' faces is
maximized.Face Net has achieved state-of-the-art performance in facial recognitionbenchmarks.The
choice of algorithm depends on various factors such as the complexity of the task, available
computational resources, and the specific requirements of the criminal detection project. In practice,

a combination of these

Face Net is a deep learning-based facial recognition system developed by Google thatlearns a
mapping from face images to a high-dimensional feature space.lt uses a triplet loss function to
enforce that the distance between embedding of the same person's faces is minimized, while the
distance between embedding of different persons' faces is maximized.Face Net has achieved state-
of-the-art performance in facial recognition benchmarks.The choice of algorithm depends on various
factors such as the complexity of the task, available computational resources, and the specific
requirements of the criminal detection project. In practice, a combination of these algorithms or
hybrid approaches may be used to achieve the desired performance.FaceNet is a deep learning-based
facial recognition system developed by Google that learns a mapping from face images to a high-
dimensional feature space. computational resources, and the specific requirements of the criminal
detection project. In practice, a combination of these algorithms or hybrid approaches may be used
to achieve the desired performance.FaceNet is a deep learning-based facial recognition system

developed by Google that learns a mapping from face images to a high- dimensional feature space.

6. IMPLEMENTATION

Data Collection and Prepossessing Module:

Data Diversity: Ensure that the data collection module captures a diverse range of samples
representative of the population it aims to identify. This diversity helps in building a robust and

inclusive database for effective recognition and reduces biases in the system. Quality Assurance:
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Implement mechanisms to ensure the quality and integrity of collected data, including validation
checks, data cleaning processes, and consistency checks. High- quality data is essential for accurate
training and validation of the system.

Facial Recognition Module:

Feature Extraction: Utilize advanced techniques for feature extraction from facial images, such as
deep learning-based methods or local binary patterns (LBP). Extracting discriminate features
accurately is crucial for robust facial recognition performance. Pose and Lighting Adaptation:
Develop algorithms that can adapt to variations in pose, lighting conditions, and facial expressions.
Robust facial recognition systems should be capable of accurately identifying individuals across
diverse environmental conditions.

User Interface Module:

Intuitive Design: Design the user interface with a focus on user-friendliness and ease of navigation.
Intuitive layouts, clear instructions, and user-friendly controls enhance user experience and facilitate
efficient interaction with the system. Feedback Mechanisms: Incorporate feedback mechanisms
within the user interface together user input and suggestions for system improvement. User feedback
plays a vital role in alliterative refiningand enhancing the functionality and usability of the system.

Testing and Evaluation Module:

Performance Metrics: Define and employ appropriate performance metrics such as accuracy,
precision, recall, and Fl-score to quantitatively assess the system's performance. These metrics
provide insights into the system's effectiveness and help in identifying areas for improvement.
Cross-Validation Techniques: Utilize cross-validation techniques such as k-fold cross-validation to
assess the generalization performance of the system. Cross-validation helps in estimating the model's
performance on unseen data and reduce.
7. SYSTEM ARCHITECTETURE

The client interface serves as the primary interaction point for users, such as law enforcement
personnel and administrators.It includes user-friendly interfaces for performingtasks like searching

for suspects, managing cases, and accessing reports.
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FUGURE 7.1:SYSTEM ARCHITETURE

8. EXPECTED RESULTS

RECOGNITION SYSTEM FOR CRIMINAL DET
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Figure 8.1 Home Page
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Figure 8.2 Registration criminal data
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Screen Short For registration form

The below Figure 8.3 represents registration form to register the information details.

= ~

Register Criminal

Figure 8.3 Screen Short For Registration Form
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Screen Short For Update The Criminal Details

The below figure 8.4 represents the criminal information register successfully

Register Criminal

Figure 8.4 criminal data register succesfully

Screen Short For Selecting Image

The below figure 8.5 represents selecting criminal image

- ~

Detect Criminal

Figure 8.5 Screen Short For selecting criminal image

Screen Short For Selecting Image

The below figure 8.6 represents detect criminal

Detect Criminal

re8.6detectthe criminal
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Screen Short For criminal identified succesfully

The below figure 8.7 represents criminal identified succesfully

Criminal Profile

Name - Kxcfghs
Father's Name E Asdfghbijnk
Mother's Name - Srargh
Gender E Saxfvbnm

DOoB(yyyy-mm-dd)

Figure 8.7 For criminal identified succesfully

9. CONCLUSION
In conclusion, the Criminal Identification Recognition System (CIRS) project represents a pivotal
advancement in the field of law enforcement and criminal identification. By harnessing sophisticated
technologies, including biometric recognition modalities such as facial recognition, fingerprint
identification, and iris scanning, and integrating them with artificial intelligence, the project aims to
redefine the landscape of criminal investigations. The multimodal approach ensures a comprehensive
and robust identification system, compensating for the limitations of individual methods.

The utilization of state-of-the-art algorithms and principles, such as those derived from the
Face Recognition Grand Challenge and John Daugman's work on iris recognition, demonstrates a
commitment to cutting-edge technology.Moreover, the project places a strong emphasis on ethical
considerations, transparency, and responsible deployment. Privacy safeguards, bias mitigation, and
measures to prevent misuse underscore the commitment to upholding ethical standards in the use of
biometric data for criminal identification.

The real-world implementations and case studies showcased in the project highlight its
practical impact on improving the accuracy and efficiency of criminal investigations. The user-
friendly interface, continuous improvement mechanisms, and adaptability to evolving technologies
contribute to the project's efficacy and relevance in adynamic law enforcement landscape.

As technology continues to play a crucial role in law enforcement, the Criminal Identification
Recognition System project stands as a testament to the potential of advanced biometric recognition
and artificial intelligence in enhancing public safety, streamlining investigative processes, and

contributing to a more secure and just society.
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