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Abstract— This study proposes a Real-time Face Recognition leveraging deep learning techniques 

to address the computational constraints and processing speed requirements of such applications. 

This model focuses on efficient feature extraction and comparison mechanisms to enable rapid and 

accurate face verification in real-time scenarios. By incorporating techniques like transfer learning 

and model compression, the proposed network achieves a balance between accuracy and 

computational efficiency. The utilization of deep learning enables the network to automatically 

learn discriminative features from facial images, enhancing the overall verification performance. 

Additionally, the lightweight design of the network ensures minimal resource consumption, making 

it suitable for deployment on low-power devices without compromising on performance. 

Experimental results demonstrate the effectiveness of the proposed model in achieving real-time 

face verification while maintaining high accuracy levels. Overall, the model presented in this study 

offers a promising solution for real-time face verification applications where speed and efficiency 

are crucial factors, showcasing the potential of deep learning techniques in enhancing biometric 

authentication systems. 

Keywords— Real-time face recognition, Deep learning, Convolutional Neural Network, 
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I. INTRODUCTION 

Facial recognition is a way of identifying or confirming an individual’s identity using their face. 

Facial recognition systems can be used to identify people in photos, videos, or in real-time. 

Facial recognition is a category of biometric security. Other forms of biometric software include 

voice recognition, fingerprint recognition, and eye retina or iris recognition. The technology is 

mostly used for security and law enforcement, though there is increasing interest in other areas of 

use. Facial recognition is a way of identifying or confirming an individual’s identity using their 

face. Facial recognition systems can be used to identify people in photos, videos, or in real-time. 

Many people are familiar with face recognition technology through the Face ID used to unlock 

iPhones (however, this is only one application of face recognition). Typically, facial recognition 

does not rely on a massive database of photos to determine an individual’s identity — it simply 

identifies and recognizes one person as the sole owner of the device, while limiting access to others. 

Face verification is a critical task in the realm of biometric security and identity recognition, with 

applications ranging from access control to surveillance systems. The emergence of deep learning 

techniques has revolutionized the field by enabling highly accurate and efficient face verification 

systems. 

Real-time processing is crucial for the Lightweight Network for Real-time Face Verification using 

Deep Learning Techniques for two main reasons. First, real-time processing enables timely and 

responsive verification of individuals, enhancing security measures and user experience. 

With the ability to perform face verification in real-time, the system can quickly and accurately 

authenticate individuals, reducing the risk of unauthorized access. This is especially important in 

scenarios where security is paramount, such as secure facilities or online transactions. 

The study on lightweight networks for real-time face verification using deep learning techniques 

explores various methodologies to enhance the efficiency and accuracy of face verification systems. 

Three key deep learning techniques employed in this research include feature extraction, model 

optimization, and network compression. 

Feature extraction involves extracting relevant facial features from images to represent and 

differentiate individuals effectively. Model optimization focuses on improving the efficiency and 

speed of the face verification system by fine-tuning the network architecture and parameters. 

The objective of the Lightweight Network for Realtime Face Verification using Deep Learning 

Techniques is to develop an efficient and effective neural network model specifically tailored for 

real-time face verification tasks while maintaining a lightweight architecture. 
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The primary goal is to achieve high accuracy in face verification with minimal computational 

resources and low latency, making it suitable for deployment in real- world applications such as 

security systems, access control, and surveillance. By optimizing the network architecture and 

leveraging deep learning techniques, the aim is to strike a balance between model complexity and 

performance, ensuring that the system is capable of accurately verifying faces in real-time without 

compromising speed and resource efficiency. 

 

 

II. LITERATURE SURVEY 

In the ever-evolving technology landscape, secure and user-friendly authentication methods are 

essential. Traditional methods fall short when faced with challenges such as varying lighting 

conditions, improper data storage leading to compromised security and user inconvenience. 

Although face recognition has achieved great success due to deep learning, many factors may 

affect the quality of faces in the wild, such as pose changes, light changes, which can seriously 

affect the performance of face recognition. 

 

Gupta, S., Kumar, P., & Tekchandani, R. K. (2023). Facial emotion recognition based real-time 

learner engagement detection system in online learning context using deep learning models.The 

research focuses on developing a real-time learner engagement detection system in an online 

learning context using deep learning models for facial emotion recognition. This study sheds light 

on the application of facial emotion recognition in educational technology and online learning 

environments.[1] 

 

Putro, M. D., Nguyen, D. L., & Jo, K. H. (2020) 

introduced a lightweight convolutional neural network designed for real-time face detection on 

CPU, specifically targeting its application in service robots. The research emphasized the 

importance of optimizing computational resources while maintaining high performance levels, 

making it suitable for real-time applications. The study was presented at the 13th International 

Conference on Human 

System Interaction (HSI), highlighting the network's ability to support interactions in service robot 

environments. The use of deep learning techniques in this context demonstrates the potential for 

efficient face verification processes in various practical settings. [2] 

 

Yan et al. (2019) introduced Vargfacenet, a lightweight variable group convolutional neural 

network designed for efficient face recognition. The model is optimized for realtime face 

verification, leveraging deep learning techniques to achieve high performance with minimal 

computational resources. Presented at the IEEE/CVF International Conference on Computer Vision 

Workshops, Vargfacenet offers an innovative approach to address the challenges of lightweight 

network design in the field of face recognition. [3] 

 

Wieczorek, M., Siłka, J., Woźniak, M., Garg, S., and Hassan, M. M. (2021) proposed a 

lightweight convolutional neural network model for human face detection in risk situations. Their 

research, published in the IEEE Transactions on Industrial Informatics, focused on creating an 

efficient model for realtime face verification using deep learning techniques. The study aimed to 

address the need for accurate and quick detection of human faces in critical scenarios. By developing 

a lightweight network, the researchers aimed to improve the efficiency and effectiveness of face 

detection in risk situations, showcasing the potential of deep learning for real-time applications. [4] 

 

Duong, C. N., Quach, K. G., Jalata, I., Le, N., and Luu, 

K. (2019) introduced Mobiface, a lightweight deep learning face recognition system designed for 
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mobile devices. Their work was presented at the 2019 IEEE 10th International Conference on 

Biometrics Theory, Applications, and Systems (BTAS). The researchers focused on developing a 

efficient and real-time face verification technique utilizing deep learning methods. The paper 

detailed the implementation of a lightweight network for the purpose of enhancing face recognition 

capabilities on mobile platforms. [5] 

 

Hangaragi, S., Singh, T., & Neelima, N. (2023) Face detection and Recognition using Face Mesh 

and deep neural network. Procedia Computer Science, 218, 741- 749.This study explores the use of 

face mesh and deep neural networks for face detection and recognition. It provides insights into the 

application of advanced techniques in computer vision for accurate face detection and recognition 

tasks.[6] 

 

III. METHODOLOGY 

DATA COLLECTION AND AUGMENTATION 

 

Collect a diverse set of facial images and apply augmentation techniques like rotation, scaling, 

flipping, contrast adjustment, and noise addition to enhance dataset variability and improve model 

generalization. Resize images to smaller dimensions for faster processing and normalize them to 

ensure consistent scale and distribution, aiding in effective model training and inference. Use deep 

learning algorithms to efficiently detect and align faces, improving accuracy and speed for real-time 

face verification applications. Implement techniques such as denoising and contrast enhancement to 

improve image quality, helping the network focus on relevant features for more accurate face 

verification. Develop a lightweight network for efficient feature extraction and encoding, 

optimizing for high performance and speed in real-time applications. 

 

MODEL IMPROVISATION 

Gather high-quality facial image datasets, apply preprocessing steps like normalization and 

alignment, and enhance data variety with augmentation techniques. Combine MobileNetV2 with 

Squeeze-and-Excitation (SE) blocks to create a compact, efficient model that balances complexity 

and accuracy for resource- constrained devices. Optimize the model for performance and efficiency 

using techniques like quantization, pruning, and transfer learning to improve accuracy and speed for 

real-time face verification. Utilize efficient algorithms and lightweight architectures (e.g., 

MobileNet, ShuffleNet) to enable fast, accurate face verification on resource-limited devices, 

enhanced by techniques like quantization and pruning. 

 

CREATING USER INTERFACE 

Develop a user-friendly web interface for easy interaction with the face verification system, 

providing real-time verification results. Design a robust database for efficient data storage and 

retrieval, supporting real- time face verification needs. Implement security measures such as 

encryption and access control to protect data integrity and prevent unauthorized access. 

 

 

EXISTING SYSTEM: 

The existing system for identifying and predicting human trafficking is fragmented, with various 

organizations and agencies using separate databases and tools, leading to inefficiencies and gaps in 

information sharing. Manual data collection and analysis hinder the detection of patterns and trends, 

making proactive prevention difficult. Machine learning offers a solution by enabling automated 

analysis of large data volumes to detect trafficking indicators. A comprehensive system leveraging 

machine learning can improve the detection and prevention of human trafficking by integrating 

diverse data sources, standardizing data collection, and providing real-time insights for proactive 



 

 

International Journal of Engineering Technology and Management Sciences 

Website: ijetms.in Issue: 3 Volume No.8May - June – 2024 

DOI:10.46647/ijetms.2024.v08i03.016 ISSN: 2581-4621 
  

 

@2024, IJETMS          |         Impact Factor Value: 5.672     |          Page 135 

  

interventions. This technological innovation strengthens efforts against human trafficking, 

enhancing protection for vulnerable populations and resource allocation. 

Current systems are inefficient and error-prone due to manual methods, lacking the sophistication to 

handle the complexity of trafficking patterns. They struggle with scalability and do not integrate 

advanced technologies like machine learning, limiting their effectiveness. Therefore, a machine 

learning-based solution is crucial for improving accuracy, efficiency, and scalability in combating 

human trafficking. 

 

 

PROBLEM STATEMENT: 

Developing an efficient deep learning network for real- time face verification is a significant 

challenge in biometrics and identity recognition. As facial recognition technology becomes widely 

adopted in security, access control, and surveillance, there is a growing demand for accurate, 

reliable, and low-latency solutions. Traditional methods struggle with real-world complexities like 

varying lighting, occlusions, and pose variations, and they often require high computational power, 

limiting their use on resource-constrained devices like mobile phones and IoT devices. 

Deep learning techniques, especially CNNs and Siamese networks, show great promise in extracting 

discriminative facial features for accurate verification but are typically computationally intensive. 

To address this, lightweight CNN architectures like Mobile Net, along with techniques such as 

model compression, quantization, and pruning, can optimize efficiency without sacrificing 

accuracy. Advanced data preprocessing and augmentation—such as face detection, alignment, noise 

reduction, and diverse augmentation strategies—enhance model robustness and generalization. 

Ongoing research is essential to improve robustness, domain adaptation, privacy, multi-modal 

fusion, and ethical deployment, ensuring that face verification technology remains effective and 

responsibly integrated into various applications. This development is crucial for advancing 

biometric security and identity recognition, enabling seamless integration into diverse devices and 

systems. 

 

PROPOSED SYSTEM: 

The proposed Human Trafficking Identification and Prediction System aims to combat human 

trafficking using advanced machine learning techniques. By integrating diverse data sources like 

social media, online ads, law enforcement reports, and victim testimonies, the system will analyze 

patterns and anomalies indicative of trafficking activities. Utilizing supervised and unsupervised 

machine learning algorithms, it will identify potential victims, traffickers, routes, and hotspots, 

enabling proactive interventions by law enforcement, NGOs, and policymakers. A feedback loop 

will continuously improve the system’s predictive accuracy and efficiency, strengthening global 

efforts to combat human trafficking. 

The Lightweight Network for Realtime Face Verification using Deep Learning enhances facial 

recognition technology by providing swift and accurate verification in real-time. Its efficient 

processing and lightweight design make it suitable for applications requiring quick decision-making, 

such as access control and identity verification. The network adapts and improves over time, 

handling large volumes of facial data efficiently. This cutting-edge solution combines efficiency, 

accuracy, and adaptability, meeting the evolving demands of facial recognition in various security 

applications. 

 

MODULES: 

There are three modules to develop the model for Face Recognition Using Convolutional Neural 

Network below are the steps : 

 

MODULE I : 
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Data Collection and Preprocessing 

Gather diverse face image datasets suitable for training, ensuring representation across different 

demographics, poses, and lighting conditions. Perform preprocessing tasks such as face detection, 

alignment, and normalization to standardize the dataset and enhance model generalization. 

 

Model Selection and Training 

Choose a lightweight deep learning architecture suitable for real-time face verification, considering 

factors such as model size, computational efficiency, and accuracy. Train the selected model using 

the preprocessed dataset, optimizing training parameters and hyperparameters to maximize 

performance. Evaluate the trained model using validation datasets to assess its accuracy, 

convergence, and generalization capabilities. 

 

MODULE II: 

 

Model Optimization 

Apply techniques such as pruning, quantization, and knowledge distillation to reduce the model size 

and computational complexity while preserving accuracy. Fine- tune the optimized model to 

maintain or improve performance after applying optimization techniques. This shift toward real-

time recognition not only improves user interaction but also makes the system more relevant for 

applications like access control and security. Building upon the foundation laid in the first module, 

this phase marks a progressive step towards harnessing the full potential of face recognition 

technology. 

 

MODULE III: 

 

Real-time Inference Integration 

Implement the optimized model for real-time inference, optimizing algorithms and data structures 

for efficient utilization of computational resources. Integrate the model with appropriate software 

frameworks and libraries for seamless deployment and compatibility with the target environment. 

 

RESULT AND DISCUSSION: 

In evaluating the lightweight network for real-time face verification using deep learning techniques, 

the model demonstrated strong performance with over 95% verification accuracy on the test set, 

effectively distinguishing between different faces even under real-time constraints. The network 

showed robustness to variations in lighting, facial expressions, and poses, making it suitable for 

real-world applications. Additionally, it performed well on resource-constrained devices, 

maintaining inference times consistently below the desired threshold for real-time operation, which 

underscores its practical viability. However, the evaluation also revealed areas for improvement, 

such as slight performance degradation with faces exhibiting extreme orientations or occlusions and 

the need for further optimization to minimize memory and energy consumption on lightweight 

devices. Techniques like knowledge distillation and model quantization could enhance efficiency 

without significantly compromising accuracy. Ongoing efforts focus on refining the model and 

exploring novel architectures and training methods to further improve performance and scalability 

for real-time face verification tasks. 
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Figure: CONFUSION MATRIX 

 
 

 

Figure: MODEL METRICS OVER EPOCHS 

 

 

Accuracy Precision Recall F1 score 

97.87 97.45 96.38 96.76 

 

 

Figure: PERFORMANCE METRICS 
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Figure: UI OF USER SIGNUP 

 

 

 

 

Figure: SUCCESSFUL LOGIN 

 

 

 

 



 

 

International Journal of Engineering Technology and Management Sciences 

Website: ijetms.in Issue: 3 Volume No.8May - June – 2024 

DOI:10.46647/ijetms.2024.v08i03.016 ISSN: 2581-4621 
  

 

@2024, IJETMS          |         Impact Factor Value: 5.672     |          Page 139 

  

CONCLUSION: 

In conclusion, the development of a lightweight network for real-time face verification using deep 

learning techniques represents a significant advancement in the realm of facial recognition 

technology. By leveraging sophisticated algorithms and deep learning frameworks, this system has 

the potential to revolutionize user authentication processes by providing quick and accurate 

verification in real-time scenarios. The implementation of this technology can enhance security 

measures across various sectors, from banking and finance to access control and surveillance. The 

system's ability to efficiently process facial features and patterns can lead to improved user 

experiences, reduced false acceptance rates, and increased overall system efficiency. Despite 

potential challenges such as robustness to environmental factors and privacy concerns, ongoing 

research and collaboration within the field can further optimize the network's performance and 

expand its applicability. Overall, the adoption of this innovative approach holds promise for 

enhancing security protocols and streamlining authentication processes through a reliable, scalable, 

and deep learning-driven framework. 
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