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Abstract—This paper introduces an advanced face
recognition system that integrates video-based image
capture with categorization based on a predefined
dataset. The system continuously captures live video,
detects faces in real-time, and classifies them into specific
categories using a dataset of labelled images. By
leveraging the Local Binary Pattern Histogram (LBPH)
technique, the model is trained to recognize distinct
facial features of known individuals, enabling efficient
face identification and categorization. Haar Cascade
Classifiers are employed for precise face detection. Once
the system is trained, it accurately identifies and
organizes newly captured faces into designated folders.
This approach offers significant potential for
applications in security surveillance, attendance
tracking, and personalized user experiences.

Index Terms—Attendance Tracking, Categorization,
Face Recognition, Haar Cascade, LBPH, Real-time
Detection, Security, Video Capture.

I. INTRODUCTION

Face recognition technology has become one of the
most widely used methods for identification, with
applications ranging from security systems to
personalized services. This research investigates an
innovative face recognition system that integrates
video-based image capturing with predefined dataset-
based categorization to efficiently identify and
organize faces in real time. The system utilizes live
video feeds, processes the frames, and detects faces
using Haar Cascade Classifiers, a reliable method for
object detection. Once a face is identified, it is
analysed and matched against a pretrained dataset of
labelled images using the Local Binary Pattern
Histogram (LBPH) algorithm, which is a widely
recognized technique for facial recognition.

The primary objective of this project is to develop a

system that identifies faces in real-time and organizes
them into specific folders based on the individual's
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identity. This categorization process is achieved by
training the model with a diverse set of images,
ensuring robust accuracy in distinguishing different
individuals. Once the system is trained, it can identify
faces captured through video and assign them to the
appropriate category, making it particularly useful for
applications such as security surveillance, attendance
monitoring, and personalized services.

This paper outlines the methodology behind the
integration of these techniques, explores the
challenges faced during system development, and
highlights the potential real-world applications that
can benefit from its implementation. We want to
contribute to the advancement of more efficient and
reliable face recognition systems for practical use.

Il. METHODOLOGY

This research employs a comprehensive approach to
develop a face recognition system that integrates
predefined dataset-based training and testing with
real-time video-based image recognition and
classification. The methodology is structured into two
distinct yet interdependent processes, leveraging
advanced computer vision techniques such as the Haar
Cascade Classifier for face detection and the Local
Binary Pattern Histogram (LBPH) algorithm for face
recognition.  These  methods ensure  robust
performance in identifying, classifying, and
organizing faces into predefined categories.

A. Predefined Dataset-Based Training and
Classification

The first phase of the system focuses on using a pre-
processed dataset to train a facial recognition model
that can accurately classify faces.

A.1 Dataset Preparation
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A diverse and labeled dataset is constructed,
containing images of multiple individuals. These
images are pre-processed to ensure uniformity and
quality. Preprocessing includes resizing the images to
the same size, converting them to grayscale to reduce
data dimensions, and normalizing pixel values to
improve model performance. Grayscale conversion is
particularly important, as it reduces computational
complexity and emphasizes essential facial features.

A.2 Face Detection Using Haar Cascade Classifier
Now it applies the Haar Cascade Classifier to detect
faces on images within the dataset. The algorithm uses
pre-computed patterns of contrasts based upon regions
in an image-the so-called Haar-like features-which
take attention such as eyes, nose and mouth. By
scanning the image at various scales and positions, the
classifier identifies facial regions with high accuracy.
It employs a cascade of increasingly complex
classifiers to efficiently filter out non-facial regions,
ensuring fast and reliable detection.
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Fig 1. Haar Cascade Classifier
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A.3 Feature Extraction and Model Training with
LBPH

After face detection, the LBPH algorithm is applied to
extract meaningful features from the detected facial
regions. LBPH divides the image into grids, calculates
binary patterns for each pixel by comparing its
intensity to surrounding pixels, and converts these
patterns  into  histograms. These  histograms
encapsulate the texture and structural characteristics of
the face. The model is trained using these histograms
and their corresponding labels, enabling it to
distinguish between different individuals.

A.4 Testing and Classification

The trained model is tested using new input images.
For each input, the face is detected using the Haar
Cascade Classifier, and its histogram is generated
using the LBPH algorithm. The model then compares
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this histogram to the stored histograms in the training
dataset. Based on the closest match, the face is
classified into a specific category, and the image is
automatically placed in a corresponding folder. This
automated classification ensures efficient organization
and storage of identified faces.

B. Real-Time Video-Based Image Recognition and
Categorization

The second phase emphasizes dynamic, real-time
recognition, where the system captures and processes
live video feeds to identify and categorize faces on the

fly.

B.1 Real-Time Image Capture

The system leverages a webcam to capture frames
from live video feeds using OpenCV. Each frame is
flipped horizontally to provide a user-friendly, mirror-
like view. These frames are converted to grayscale to
maintain compatibility with the training data and to
simplify processing.

B.2 Face Detection in Video Frames

The Haar Cascade Classifier is employed to detect
facial regions in each grayscale frame. By scanning the
frame at different scales and applying a series of
filters, the classifier isolates facial regions. Detected
faces are highlighted with bounding rectangles for
visual feedback, ensuring that the user can see the
recognized faces in real-time

B.3 Recognition and Classification

The LBPH algorithm processes the detected facial
regions, generating histograms that represent their
structural features. These histograms are compared
against the pretrained model to determine the identity
of the individual. If a match is found, the system labels
the face with the corresponding ID or name, along with
the confidence score. The recognized face is then
categorized and saved in a folder associated with the
identified individual. If no match is found or the
confidence score is low, the face is labeled as
"unknown."

B.4 Accuracy Assessment and Feedback

The system displays the recognized faces along with
their predicted labels and confidence levels in real-
time. Accuracy depends on factors such as lighting,
pose variations, and the quality of the training dataset.
By refining the dataset and adjusting system
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parameters, recognition accuracy can be significantly
improved.

C. Haar Cascade Classifier

The Haar Cascade Classifier is a machine learning-
based object detection algorithm that is excellent for
detecting objects like faces. It makes use of Haar-like
features, which are rectangular patterns of contrast
between image regions to detect specific structures.
The classifier operates hierarchically, where simpler
stages quickly eliminate non-facial regions, allowing
subsequent, more complex stages to focus on potential
faces. Its efficiency and speed make it suitable for real-
time applications.

D. Local Binary Pattern Histogram (LBPH)

The LBPH algorithm is a powerful yet interpretable
face recognition method. It operates by analyzing local
textures within an image, making it robust to
variations in lighting and small pose changes. By
encoding these textures into histograms, LBPH
generates a concise representation of the face that is
easy to compare. Compared to more advanced
algorithms like deep learning models, LBPH is
computationally lightweight and ideal for systems
with constrained resources.

E. Integration of Both Processes

Both the predefined dataset-based training and real-
time video-based recognition processes are seamlessly
integrated into a unified system. The model trained on
the predefined dataset serves as the backbone for
recognizing and categorizing faces captured through
live video feeds. This integration ensures consistency
and reliability in performance while providing
flexibility for diverse applications.

This two-step approach provides a thorough solution
for both face recognition and classification. By
combining static image-based training with dynamic,
real-time processing, the system achieves high
accuracy and adaptability, making it suitable for
applications such as security systems, attendance
management, and personalized user experiences.

I11. RESULTS AND DISCUSSIONS

The face recognition system was tested on two main
fronts: a predefined image dataset and real-time
camera capture. Using the predefined dataset, the
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system achieved an accuracy rate of approximately
90%. In real-time camera testing, face detection was
successful, with confidence levels ranging from 30%
to 50%. This variability in confidence was expected,
as it was influenced by factors such as lighting, facial
orientation, and image quality. The system also
demonstrated effective categorization, successfully
classifying detected faces into designated folders
corresponding to individual identities. Each
recognized face was correctly matched to its
respective category, indicating that the face
recognition and classification functionalities were
working as intended.
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Fig 2. Classifying into Folders

The Haar Cascade Classifier performed reliably in
detecting faces, especially under favorable lighting
conditions and when the subject remained relatively
still. However, challenges arose when subjects
exhibited rapid head movements or variable facial
expressions, leading to decreased accuracy and
fluctuating confidence scores. The Local Binary
Pattern Histogram algorithm, used for facial
recognition, gave good results but proved to be
sensitive to different variations in facial expressions
and illuminations. The ability of this system to classify
faces in respective folders makes it fit well for real-
world usage such as security surveillance and access
control. At the same time, however, these results
require an increased dataset size to explore the
possibility of even adopting more complex techniques
such as deep learning models in terms of further
performance. There has been some promise
demonstrated within the system for real-time face
detection and classification tasks, but further
optimizations toward handling more challenging
scenarios for better robustness within a system are
required.
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Fig 4. Multiple Face Recognition

IV. CONCLUSION

This study introduces a robust face recognition system
that combines real-time image acquisition through
video feeds with categorization based on a predefined
dataset of labelled faces. It employs the Haar Cascade
Classifier for detecting faces and the Local Binary
Pattern Histogram (LBPH) for face recognition, which
obtains about 90% accuracy in detecting, as well as
classifying, the face against its category. The system
efficiently organizes detected faces into designated
folders, showcasing its practical utility in areas such as
security, attendance management, and personalized
services.

Although the system demonstrates significant
effectiveness, its performance could be further
improved by addressing challenges such as varying
lighting conditions, head movements, and facial
expressions. Furthermore, the integration of advanced
techniques, like deep learning models, could enhance
both the accuracy and confidence levels, particularly
in dynamic and real-time environments. In conclusion
this work contributed to developing a reliable and real-
time face recognition solution while laying a
groundwork for further evolution and vast application
in biometric authentication and intelligent surveillance
systems.
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