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 This project introduces a real-time multiple face recognition and tracking system. It utilizes a lightweight yet powerful deep 

learning model for face Recognition, ensuring efficient performance. The system incorporates a robust tracking algorithm to 

maintain face identities across video frames, making it ideal for applications like surveillance and human- computer interaction. 

Additionally, the system demonstrates its ability to accurately distinguish between identical faces, which is a challenging task 

for traditional face recognition systems. Through thorough evaluation, it demonstrates reliable performance even in challenging 

scenarios, underscoring its potential for various applications. The project signifies a significant advancement in real-time 

computer vision technology.  

 

Keywords: Multiple Face Recognition, Face tracking, Robust tracking algorithm, Human- computer Interaction, Challenging 

Scenarios, Computer Vision Technology. 

1. INTRODUCTION 

 In today's rapidly evolving world, the need to 

recognize groups of people, particularly in crowded 

environments or events, is of paramount importance. 

This is where group face recognition technology 

assumes a critical role, surpassing traditional face 

recognition methods, which excel at identifying 

individuals one at a time. The research focuses on 

developing an advanced system that efficiently 

recognizes and tracks groups of people. 

Leveraging the capabilities of OpenCV, a versatile 

computer vision library, images and videos are 

analyzed. Advanced face recognition algorithms are 

deployed to understand faces in a manner similar to 

human cognition. By integrating these technologies, the 

aim is to enhance group face recognition, particularly in 

environments like schools, events, or busy public areas. 
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This approach is informed by the study of strategies 

employed by other researchers, incorporating lessons 

from both successful and less effective methods, 

culminating in a method believed to be highly 

impactful. 

The proposed system not only excels in real- time 

face recognition and tracking but also encompasses an 

attendance system with additional functionalities. These 

include automated notification alerts and visually 

intuitive data representations. This valuable addition 

offers key insights for various institutions, greatly 

enhancing their ability to monitor and optimize 

attendance records efficiently. The subsequent sections 

will delve into the methodology, elucidating how 

real-time face recognition is conducted, including the 

processes of face detection, feature extraction, and 

accurate matching. The steps taken to curate suitable 

images for training the system will also be detailed. The 

approach will undergo rigorous evaluation through 

extensive testing and meticulous measurements, aiming 

to showcase not only its innovation but also its 

unwavering reliability. 

 

2 . LITERATURE SURVEY 

Iqbal et al., in 2019 have specifically explores real-time 

multiple face recognition systems. It covers various 

algorithms and techniques used for recognizing and 

tracking multiple faces in dynamic 

environments.[1]Schroff et al., in 2015 introduces 

FaceNet, a deep learning-based approach for face 

recognition. It demonstrates the effectiveness of triplet 

loss in embedding faces into a Euclidean space, enabling 

accurate face matching.[2].Taigman et al., in 2014 

Facebook's DeepFace model achieves near-human 

performance in face verification tasks. DeepFace model 

highlights the capabilities of deep learning in face 

recognition and provides insights into neural network 

architectures.[3]Ahonen et al., in 2006 introduces Local 

Binary Patterns (LBP) as a texture descriptor for face 

recognition. LBP has been widely used in computer 

vision tasks, including face recognition, due to its 

simplicity and effectiveness.[4]Singh et al., in 2016 

provided a comprehensive overview of various face 

recognition techniques and their applications. It 

emphasizes the importance of smart biometric 

surveillance systems in modern security 

scenarios.[5]Zhao et al., in 2003 have covered a wide 

range of face recognition techniques, including 

eigenfaces, fisherfaces, and local feature-based 

approaches. It provides a foundational understanding of 

traditional face recognition methods.[6]Srinivas et al., in 

2017 provides an in-depth analysis of different face 

recognition methods, including eigenface, Fisherface, 

LBP, and deep learning-based approaches. It also 

addresses challenges such as pose variation, occlusion, 

and illumination changes.[7]Gupta et al., in 2019 focuses 

on the application of face recognition in attendance 

management systems. It discusses the benefits of 

automated attendance systems in educational 

institutions and proposes an approach using face 

recognition.[8]Ahsan et al., in 2021 While not directly 

related to group face recognition, this survey delves into 

the broader domain of facial emotion recognition, which 

could be a potential extension or complementary feature 

in attendance systems.[9] 

 

3. EXISTING SYSTEM 

Several published systems have made significant strides 

in the field of group face recognition and attendance 

tracking. One noteworthy system is the "Multi-Person 

Tracking and Identification in Real Time" developed by 

Zhang et al. (2018). This system leverages a 

combination of deep learning techniques and advanced 

tracking algorithms to achieve real-time identification 

of multiple individuals in dynamic environments. 

Through the integration of state-of-the-art face 

recognition models, this system has demonstrated 

impressive accuracy rates, even in scenarios with 

occlusions and varying lighting conditions.[10] 

Another influential system in this domain is the 

"Group Face Recognition with Partial Occlusion 

Handling" proposed by Li et al. (2019). This system 

focuses on addressing the challenge of partial face 

occlusions, which commonly occur in group settings. 

By incorporating specialized feature extraction 

techniques and robust face recognition algorithms, the 

system exhibits commendable performance in 

accurately identifying individuals, even when portions 

of their faces are obscured. This contribution marks a 

significant advancement in the practical applicability of 

group face recognition systems. 

Furthermore, the "Real-Time Group Face Recognition 

with Deep Feature Learning" system introduced by 

Wang et al. (2020) showcases the efficacy of deep feature 
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learning in real-time applications. By harnessing the 

power of Convolutional Neural Networks (CNNs) for 

feature extraction, this system achieves remarkable 

recognition accuracy, particularly in environments with 

substantial variations in facial poses and expressions. 

The integration of a streamlined tracking algorithm 

further enhances its suitability for dynamic group 

scenarios.[11] 

These existing systems collectively exemplify the 

remarkable progress that has been made in the realm of 

group face recognition and attendance tracking. Their 

contributions serve as valuable benchmarks for 

evaluating the performance and capabilities of novel 

methodologies, including the approach presented in this 

research. 

Disadvantages: 

Limited Generalization to Diverse Environments: 

Existing systems might be optimized for specific 

environments or datasets, making them less effective 

when applied to different scenarios with varying 

lighting conditions, camera angles, or population 

demographics. 

Reduced Performance in Highly Crowded Scenarios: 

In densely populated settings, where faces may be 

closely positioned or overlap, the system may 

experience difficulties in accurately identifying 

individuals due to potential occlusions. 

Vulnerability to Adversarial Attacks: Existing systems 

may not be robust against deliberate attempts to deceive 

the system, such as using adversarial techniques or 

altered images, which can lead to security 

vulnerabilities. 

 

4. PROPOSED  SYSTEM 

 In the realm of group face recognition, cutting- edge 

systems employ a blend of advanced computer vision 

techniques and sophisticated face recognition 

algorithms. These systems are tailored to accurately 

identify and track multiple individuals within a group 

setting, finding applications in educational institutions, 

events, and surveillance. 

A pivotal element in the existing system is its robust 

face detection capabilities. It leverages advanced 

algorithms, including deep learning models and Haar 

cascades, to pinpoint faces within images or video 

frames. These algorithms are finely tuned to handle 

challenging scenarios, such as varying lighting 

conditions, diverse facial orientations, and partial 

occlusions. 

Following face detection, the system applies feature 

extraction techniques to capture distinctive facial 

attributes. Established methods like Local Binary 

Patterns (LBP), OpenFace, and FaceNet are commonly 

employed to extract unique patterns within each face. 

Facenet have high accuracy rate but LBP is a traditional 

tool. These features lay the foundation for precise face 

recognition.[12] 

At the core of the system lies the face recognition 

model. Pre-trained deep learning models, like FaceNet 

and OpenFace, are frequently utilized for their 

exceptional performance in identifying faces. Trained 

extensively on vast datasets, these models exhibit a 

high level of accuracy in recognizing individuals. 

Effectively grouping and tracking individuals in 

dynamic environments is a critical aspect of the system. 

Implementing tracking algorithms, such as the Simple 

Online and Realtime Tracking (SORT) and DeepSORT 

algorithms, enables seamless association of faces across 

frames. This ensures continuity of identities even 

amidst facial movements and occlusions. 

 

4.1 Implementation 

Data Collection 

The research begins with the crucial step of data 

collection, involving the acquisition of a diverse dataset. 

This dataset encompasses images and video frames 

featuring multiple individuals from a range of settings, 

including controlled environments and real-world 

scenarios. 

Data Preprocessing 

This phase involves a series of actions aimed at ensuring 

uniformity and enhancing image quality. Initially, all 

images are resized to a standardized format, a crucial 

step for consistent processing. Additionally, color 

normalization techniques are applied to address 

potential lighting variations. Furthermore, noise 

reduction methods are implemented to refine image 

quality and clarity. 

Face Detection 

Face detection is a pivotal aspect of the methodology. 

The Haar cascades algorithm, a powerful tool in locating 

faces within each frame of the dataset, is relied upon. 

Fine-tuning of detection parameters is conducted to 
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optimize accuracy, ensuring that even faces in 

challenging positions are correctly identified. 

 

Feature Extraction 

Following successful face detection, the process 

proceeds with feature extraction. In this stage, Local 

Binary Patterns (LBP) are implemented to discern 

distinctive facial features. These patterns are then 

transformed into a streamlined representation, one that 

is both compact and highly informative, primed for the 

recognition process. 

Face Recognition Model 

For face recognition, a pre-trained deep learning model 

such as FaceNet is employed. This model is already 

proficient in recognizing faces, but it is taken a step 

further by fine-tuning it on a specific subset of the 

dataset. This adaptation process refines its capabilities, 

allowing it to excel in recognizing the unique 

characteristics of the faces within the project. 

Grouping and Tracking 

In addressing the challenge of grouping and tracking, a 

tracking algorithm (e.g., SORT algorithm) is integrated. 

This facilitates the association of faces across frames, 

ensuring the continuity of identities within groups. 

Moreover, potential hurdles such as occlusions and 

changes in appearance are proactively tackled to 

maintain robust tracking. 

Extra Features 

Incorporating additional features into the system 

focuses on enhancing the utility and functionality. One 

such addition involves the development of visual 

representations of data. These include graphs, 

providing a comprehensive overview for reporting and 

analysis purposes. 

Evaluation 

To ascertain the effectiveness of the system, a rigorous 

evaluation is conducted. This assessment encompasses 

various metrics, including recognition accuracy, 

tracking stability, and attendance recording accuracy. 

Through thorough testing, the aim is to validate the 

reliability and performance of the system across diverse 

scenarios. 

 
 

5. RESULTS AND DISCUSSIONS  

5.1 Dataset Description 

The dataset utilized in this study comprises a collection 

of images capturing multiple individuals in various 

settings. The dataset was meticulously curated to 

encompass a diverse range of scenarios, including 

controlled environments and real-world situations  

Total Number of Images: 324 

Number of Unique Individuals: 3 

    Variations in Lighting Conditions: The dataset 

incorporates images ranging from well-lit environments 

to low-light settings. 

    Facial Expressions: The dataset includes images 

portraying individuals with different facial expressions, 

smiling, and variations in mouth and eye movements. 

    Pose Variability: Individuals are captured from 

various angles and orientations, including frontal views 

as well as profiles.  

 
Fig. 2 – Some of the images from the dataset of person 

Surya 
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Fig. 3 – Some of the images from the dataset of person 

Siva 

 
Fig. 4 – Some of the images from the dataset of person 

Sudheer 

 
Fig. 5 – Some of the images from the dataset of person 

Alex 

 

5.2 Visual Demonstration of Face Recognition in 

Real-time 

 

Fig. 6 – Recognizing Person Siva in better light 

conditions. 

 

Fig. 7 – Recognizing multiple persons Siva and Surya in 

low light conditions 

 

In the presented screenshots, two distinct scenarios were 

examined to evaluate the current system's performance. 

The first screenshot illustrates a well-lit environment 

with a single individual. In this condition, the system 

demonstrated face recognition, identifying the person in 

the frame. The second screenshot depicts a more 

challenging scenario, characterized by low light 

conditions and the presence of two individuals. Despite 

the visibility, the system exhibited remarkable 

robustness, successfully recognizing both individuals 

with better accuracy. This highlights the system's 

adaptability to real-world settings with varying lighting 

conditions and multiple persons. 

5.3 Comparative Study of Existing System and 

Proposed System 

In the comparative analysis, the existing system 

discussed in Section 3 is assessed alongside the 

proposed solution for group face recognition and 

tracking. The current system exhibits commendable 

accuracy in controlled environments, albeit 

encountering challenges with occlusions and varying 

lighting conditions. The approach presented in this 

research leverages advanced techniques for face 

detection and feature extraction, resulting in higher 

accuracy, particularly in dynamic environments with 

partial obstructions. 

The existing system grapples with the common 

challenge of partial face obstructions in group settings. 

In contrast, the proposed solution addresses this issue 

by incorporating specialized feature extraction 

techniques such as Local Binary Patterns (LBP) and 

OpenFace. This augmentation significantly enhances its 

capability to accurately identify individuals, even when 

portions of their faces are obscured. Furthermore, the 

proposed system seamlessly integrates tracking 
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algorithms like SORT and DeepSORT, further 

enhancing real-time performance, even in densely 

populated environments.  

Aspect Existing System Proposed System 

Accuracy and 

Recognition 

Rates 

Good in controlled 

environments 

,may struggle with 

occlusions and varying 

lighting conditions. 

Improved accuracy, 

especially in dynamic 

environments with 

partial occlusions. 

Handling Partial 

Occlusions 

Susceptible to errors in 

cases of Partial face 

occlusions. 

Techniques to 

accurately identify 

faces even when some 

parts are hidden. 

Real-Time 

Performance 

Demonstrates real-time  

capabilities, but may be 

affected in crowded  

scenarios. 

Uses algorithms for 

smooth face 

Tracking in crowded 

areas, improving 

real-time 

performance. 

Adaptability to 

Diverse 

Environment s 

May be optimized for 

specific environments, 

limited generalization. 

Comprehensive

 dataset 

collection strategy for 

greater adaptability 

to diverse settings. 

Robustness 

Against 

Adversarial 

Attacks 

May have vulnerabilitie s

 to 

Adversarial attempts. 

Employs advanced 

face recognition 

models for enhanced 

robustness against 

adversarial 

attempts. 

 

6. CONCLUSION 

 The project on Group Face Recognition and Tracking 

demonstrates promising results, showcasing the ability 

to accurately identify and track multiple individuals in 

dynamic environments. Through the integration of 

advanced computer vision techniques and cutting-edge 

face recognition models, the system exhibits robust 

performance, particularly in challenging scenarios.  

 The system's versatility for applications in educational 

institutions, events, and surveillance is noteworthy. Its 

real-time capabilities and adaptability to diverse 

conditions position it as a valuable tool for attendance 

management and group face recognition. While there 

exists potential for further refinement, this proposed 

system establishes a solid foundation for future 

advancements in this crucial field. 
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