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ABSTRACT: This project aims to develop an automated attendance management system that utilizes real-time facial 

recognition technology based on the Arcface algorithm. The system captures and processes images of individuals in 

real-time, recognizing faces with high accuracy regardless of lighting conditions or facial angles. By automating the 

attendance process, it eliminates human errors and inefficiencies associated with traditional methods. The recorded 

attendance is stored digitally in CSV format and displayed on a user-friendly Streamlit dashboard. Additionally, the 

system sends notifications to users who are absent. This solution is ideal for educational institutions, corporate offices, 

and any organization that requires accurate and efficient attendance tracking, offering scalability and seamless 

integration with other administrative systems. 
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I.INTRODUCTION 

 

The management of attendance in educational institutions, offices, and other organizations has long been a tedious and 

error-prone task. Traditional methods of tracking attendance, such as manual roll-calls or biometric systems, often 

suffer from inaccuracies, inefficiencies, and time consumption. As a result, there is a growing need for innovative 

solutions that automate attendance processes, reduce human errors, and offer real-time results. 

 

In response to these challenges, the real-time face attendance system using the Arcface algorithm leverages advanced 

facial recognition technology to create a seamless and efficient attendance management solution. By incorporating 

machine learning techniques, this system is designed to accurately identify individuals through their facial features, 

capturing their images and recognizing them instantly. 

 

Facial recognition, in particular, is gaining popularity as a secure and non-intrusive method for identity verification, 

providing an alternative to traditional attendance systems. The Arcface algorithm, which is at the core of this project, is 

known for its exceptional accuracy and robustness in recognizing faces even in diverse environments, including 

varying lighting conditions and different angles of the face. 

 

 The system works by capturing real-time images of individuals as they enter a designated area, such as a classroom or 

office. These images are then processed through the Arcface algorithm, which identifies the individuals and compares 

their facial features against a pre-existing database of registered users. Once recognized, the system automatically 

records the attendance, eliminating the need for manual intervention. 

 

Additionally, the system offers enhanced functionality by providing a dashboard for administrators to view attendance 

records in real-time. Streamlit, an interactive web application framework, is used to display these records in a visually 

appealing and easy-to-understand format. Administrators can access detailed attendance analytics, track absences, and 

http://www.ijirset.com/


 

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710| 

                                               Volume 14, Issue 3, March 2025 

                                              |DOI: 10.15680/IJIRSET.2025.1403220| 

IJIRSET©2025                                     |     An ISO 9001:2008 Certified Journal   |                                           3500 

manage records with ease. 

 

Moreover, the solution is scalable, making it suitable for deployment in various settings, from small educational 

institutions to large corporate offices. As it operates with minimal manual input, the system reduces operational costs, 

minimizes human errors, and ensures accuracy in attendance tracking. 

 

To further enhance accountability and communication, the system sends automated email notifications to users who 

have been marked absent. This helps keep all parties informed and ensures that there is transparency in the attendance 

process. This combination of automation, accuracy, and real-time data processing provides a comprehensive solution 

for attendance management in modern organizations. 

 

In summary, the real-time face attendance system using the Arcface algorithm is a cutting-edge solution that offers 

significant improvements over traditional attendance methods. By integrating advanced AI/ML technology, it provides 

a more efficient, secure, and scalable way of managing attendance, making it a valuable tool for educational 

institutions, offices, and other organizations. 

 

This system not only addresses the inefficiencies of manual attendance methods but also provides a more user-friendly 

experience. As individuals are recognized through facial recognition, there is no need for them to interact with devices 

such as fingerprint scanners or attendance registers, which can be time-consuming and intrusive. The passive nature 

of face recognition ensures that the process is smooth and seamless, enabling individuals to go about their activities 

without disruption. This convenience encourages broader adoption, as it requires minimal effort from both the 

administrators and the users. Moreover, by utilizing cloud-based storage and advanced analytics, the system is 

adaptable to various environments and can be easily integrated with other existing administrative tools, creating a 

cohesive and efficient management system. 

   

II. LITERATURE SURVEY 

 

Asmara et al. (2022) presented a face recognition system leveraging the Arcface and FaceNet algorithms on the Google 

Cloud Platform to automate attendance management for mobile applications. Their work explores the integration of 

facial recognition technology in a cloud-based setting, focusing on scalability and accessibility. The system 

demonstrated robust performance in identifying individuals from diverse environments, highlighting the potential of 

cloud infrastructure in modern attendance tracking systems. 

 

Nguyen et al. (2022) explored a smart desk system in a hybrid classroom setting that uses facial recognition to automate 

attendance tracking. By incorporating both MTCNN (Multi-task Cascaded Convolutional Networks) for face detection 

and Arcface for recognition, their system ensures high accuracy and real-time identification. Their research emphasizes 

the application of facial recognition in educational environments, improving both teaching efficiency and student 

engagement. 

 

Faruque, Siddiqui, and Noor (2022) proposed a system that combines YOLOv5 (You Only Look Once) and ArcFace 

for mass attendance management. The system effectively handles large-scale attendance tracking by using YOLOv5 for 

object detection and ArcFace for face recognition, thus improving the accuracy and speed of attendance systems in 

environments with numerous participants. 

 

Chempavathy et al. (2024) introduced an improved attendance monitoring system that uses the RetinaFace algorithm. 

Their work focuses on optimizing facial recognition accuracy in varied lighting and environmental conditions, making 

it highly suitable for educational institutions. The research highlights the effectiveness of RetinaFace in addressing 

challenges such as angle variation and occlusion during face recognition. 
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Imran et al. (2024) developed the FaceEngine framework, which provides real-time face recognition in video 

surveillance systems. Their framework offers a scalable and efficient solution for monitoring attendance across multiple 

locations in real-time, addressing issues like video frame processing and identity verification with minimal latency. 

Pathak and Bharti (2023) presented a facial recognition-based attendance monitoring system that aims to reduce errors 

caused by manual attendance marking. Their system relies on face detection technologies, emphasizing accuracy and 

the minimization of manual intervention in classroom environments. 

 

Kale, Aswar, and Yadav (2023) focused on attendance marking through face detection and recognition in their paper. 

They examined the practical implementation of face recognition in educational institutions, emphasizing the need for 

reliable and user-friendly systems that offer accuracy in real-time environments. 

 

Bhargava et al. (2023) discussed the integration of FaceNet and DeepFace algorithms for optimized attendance 

management. Their work aimed at improving the scalability and robustness of face recognition systems in large 

educational systems, ensuring better reliability and user experience by combining advanced machine learning 

techniques. 

 

Srivaishnavi et al. (2024) conducted an investigational study on face recognition-based attendance tracking in 

educational institutions. Their work analyzed the challenges and benefits of adopting facial recognition systems in 

schools and universities, offering insights into the system's potential for streamlining attendance processes. 

 

Sundar et al. (2024) presented a fast face recognition model designed to streamline attendance management. They 

emphasized the system's efficiency in real-time processing and its scalability for larger institutions, which ensures that 

it can handle multiple participants with minimal delay. 

 

Che et al. (2023) proposed an intelligent attendance system that combines fusion settings with a robust similarity 

measure for face recognition. This system incorporates innovative approaches to improve face recognition accuracy by 

minimizing environmental interferences and ensuring that the system is adaptable across different settings. 

 

Phani and Abdul (2023) explored the use of reinforcement learning in a vision-based facial detection and recognition 

system for attendance management. They examined the effectiveness of reinforcement learning in enhancing the face 

recognition process by improving the system's learning efficiency over time. 

 

Ali et al. (2024) worked on optimizing attendance systems using deep learning-based face recognition methods. Their 

research focused on deep learning techniques to enhance the accuracy and speed of face recognition algorithms, 

improving overall system performance for real-time attendance tracking. 

 

Son et al. (2020) implemented a CCTV-based attendance-taking system using deep face recognition technology at FPT 

Polytechnic College. This case study demonstrated the feasibility and effectiveness of using existing CCTV 

infrastructure for automated attendance tracking, reducing the need for additional hardware. 

 

Alniemi and Mahmood (2023) explored class attendance systems based on face recognition, providing a comprehensive 

approach to attendance tracking that combines modern face recognition techniques with user-friendly implementation 

in classroom settings. 

 

III. PROPOSED METHODOLOGY 

 

The proposed methodology for the Realtime Face Attendance System using Arcface integrates facial recognition 

technology, machine learning, and real-time data processing to automate the attendance management process. Below is 

the detailed breakdown of the methodology: 
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Fig 1: Architecture Diagram 

 

1. Image Capture and Preprocessing: 

o The system captures real-time images of individuals through a webcam or IP camera. OpenCV, a powerful 

computer vision library, is used for capturing the video feed and preprocessing the images. The preprocessing step 

involves resizing, converting the image to grayscale, and applying filters to reduce noise, ensuring higher accuracy 

in face recognition. 
 

2. Face Detection: 

o The first step in the face recognition process is detecting faces from the captured image. OpenCV's pre-trained 

models (like Haar Cascade Classifiers or Dlib) or other advanced methods like MTCNN (Multi-task Cascaded 

Convolutional Networks) can be used for accurate face detection. This step isolates the face from the rest of the 

background, making the next recognition phase more efficient. 

 

3. Face Recognition using Arcface: 

o Once the face is detected, the Arcface algorithm is used for facial feature extraction and identification. Arcface is 

a deep learning-based facial recognition model known for its robustness in real-time applications. It works by 

encoding facial features into a 512-dimensional vector (embedding) and comparing this vector with a database  

of pre-registered face embeddings. 

o The system compares the live image’s face embedding with the embeddings stored in the database to identify and 

verify the individual. If a match is found, the person is recognized. 

 

4. Attendance Marking: 

o Upon successful face recognition, the system marks the individual’s attendance automatically. The system then 

logs the attendance in a CSV file or a database, which includes the individual's ID, timestamp, and other relevant 

information such as the date and time. 

o Each entry is recorded in real-time, ensuring accurate and immediate updates to the attendance records. 

 

5. Streamlit Dashboard: 

o The attendance data is visualized using a Streamlit dashboard, which provides a real-time display of the 

attendance status. Administrators can view the daily attendance records, track absentees, and analyze attendance 

trends through interactive graphs and tables. Streamlit is used for its simplicity and effectiveness in creating data 

applications. 

 

6. Email Notification System: 

camera. OpenCV, a powerful computer vision library, is used for capturing the video feed and preprocessing the 

images. The preprocessing step involves resizing, converting the image to grayscale, and applying filters to reduce 

noise, ensuring higher accuracy in face recognition. 

 

7. Face Detection: 

a) The first step in the face recognition process is detecting faces from the captured image. OpenCV's pre-trained 
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models (like Haar Cascade Classifiers or Dlib) or other advanced methods like MTCNN (Multi-task Cascaded 

Convolutional Networks) can be used for accurate face detection. This step isolates the face from the rest of the 

background, making the next recognition phase more efficient. 

b) Once the face is detected, the Arcface algorithm is used for facial feature extraction and identification. Arcface is 

a deep learning-based facial recognition model known for its robustness in real-time applications. It works by 

encoding facial features into a 512-dimensional vector (embedding) and comparing this vector  with  a  

database  of pre-registered face embeddings. 

c) The system compares the live image’s face embedding with the embeddings stored in the database to identify and 

verify the individual. If a match is found, the person is recognized. 

 

8. Attendance Marking: 

a) Upon successful face recognition, the system marks the individual’s attendance automatically. The system then 

logs the attendance in a CSV file or a database, which includes the individual's ID, timestamp, and other relevant 

information such as the date and time. 

b) Each entry is recorded in real-time, ensuring accurate and immediate updates to the attendance records. 

 

9. Streamlit Dashboard: 

a) The attendance data is visualized using a Streamlit dashboard, which provides a real-time display of the 

attendance status. Administrators can view the daily attendance records, track absentees, and analyze attendance 

trends through interactive graphs and tables. Streamlit is used for its simplicity and effectiveness in creating data 

applications. 

 

10. Email Notification System: 

a) The system integrates the SMTP library to send email notifications to users who were marked absent. The 

notifications include relevant details such as the reason for absence (if available) and instructions for rectifying the 

absence or attending the next session. 

b) This feature helps ensure transparency and improves communication with students or employees. 

 

11. Database and Data Storage: 

a) A CSV file or a database (like MySQL or SQLite) is used to store the attendance data. This approach ensures 

scalability, making it easy to manage and retrieve records as required. The system records data like individual 

names, timestamps, and attendance status (present/absent). 

 

12. System Scalability: 

a) The system is designed to be scalable. It can handle multiple faces simultaneously and can be easily integrated with 

larger management systems (e.g., HR systems in offices or learning management systems in educational 

institutions). As the database grows, the system’s ability to perform quick recognition remains efficient due to the 

use of optimized deep learning models like Arcface. 

 

13. Data Privacy and Security: 

a) The system ensures data privacy by encrypting sensitive data such as facial embeddings and ensuring that personal 

data is only accessible by authorized administrators. Proper security measures, including data anonymization and 

access control, are implemented to safeguard user information 

 

14. Performance Optimization: 

b) The system uses lightweight and optimized models for face recognition to minimize latency and ensure real-

time operation. Performance is further enhanced by optimizing code and utilizing efficient hardware resources, 

such as powerful GPUs or cloud services for processing intensive tasks. 

 

IV. RESULTS AND DISCUSSION 

 

The implementation of the Realtime Face Attendance System using Arcface was thoroughly tested to assess its 

functionality and performance. The following sections present the analyzed data, showcasing key outcomes observed 

during the testing phase. 
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1. Face Recognition Performance 

The effectiveness of the face recognition system was evaluated based on recognition accuracy, including the success 

rate of correct identifications, as well as false positives and false negatives. The data collected is summarized in the 

table below: 

 

Metric Value 

Total Face Recognition Attempts 200 

Successful Recognitions 197 

False Positives 2 

False Negatives 1 

Recognition Accuracy (%) 98.5% 

 

This table reflects the system's performance in accurately recognizing faces, with a high recognition accuracy of 98.5%, 

showcasing the reliability of the Arcface algorithm. 

  

2.System Processing Speed: 

 

To assess the performance of the system in terms of speed, we recorded the processing time for face detection, 

recognition, and attendance logging. The results are summarized in the table below: 

 

 

 

 

 

 

 

 

 

 

The following graph illustrates the average processing time required to process a single attendance mark. It highlights 

the efficiency of the system in logging attendance with minimal delay. 

 

 

Fig2 : System Performance 

 

 

Metric Value (seconds) 

Average Processing Time per 

Person 

1.2 

Maximum Processing Time 2.5 

Minimum Processing Time 0.8 
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The effectiveness of the absentee notification system was evaluated by tracking the number of absentees and the time 

taken to send notifications. The findings are summarized in the table below: 

 

Metric Value 

Total Absentee Notifications Sent 120 

Average Notification Time (seconds) 3.4 

 

3.Scalability and Performance with Multiple Users 

To evaluate the scalability of the system, it was tested with different user groups (100, 200, and 500 users). The results 

show how the system performs as the number of users increases. 

 

Number of 

Users 

Average Processing 

Time (seconds) 

Recognition 

Accuracy (%) 

100 1.1 98.6 

200 1.4 98.4 

500 2.0 97.8 

 

The data indicates that the system performs well even with increasing numbers of users, maintaining a high recognition 

accuracy while processing multiple individuals. 

 

Fig 3:processing time vs number of users 
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Discussion: 

 

The results clearly demonstrate that the Realtime Face Attendance System using Arcface is an effective solution for 

attendance management. The high face recognition accuracy of 98.5% shows that the system is capable of reliably 

identifying individuals even under varying conditions, making it ideal for environments with large numbers of people, 

such as classrooms or offices. 

 

In terms of processing speed, the system performs efficiently with an average time of just 1.2 seconds per person. This 

allows for rapid attendance logging without causing disruptions to the activities of the users, which is essential in 

environments requiring real-time updates. 

 

The scalability tests further confirm that the system can handle larger datasets effectively, with only slight increases in 

processing time when the number of users grows. This makes the system suitable for use in large institutions or 

organizations. 

 

Finally, the email notification feature enhances communication by ensuring that absentees are promptly notified, 

contributing to a more organized and accountable system. The system’s overall performance in all key areas—
accuracy, speed, and scalability—indicates that it is a reliable and efficient solution for automated attendance 

management. 

 

In conclusion, the Realtime Face Attendance System using Arcface has proven to be a robust and efficient solution 

for attendance management. The system meets its objectives by providing accurate face recognition, fast processing 

times, and scalability for larger groups, making it an excellent choice for educational institutions, corporate offices, and 

other organizations. Further improvements in areas such as processing speed and facial recognition accuracy under 

extreme conditions (e.g., face masks) would further enhance its applicability. 

 

V. CONCLUSION 

 

   In conclusion, the Realtime Face Attendance System using Arcface demonstrates high efficiency and accuracy in   

automated attendance management. The system maintains a recognition accuracy of over 98%, even with an increasing 

number of users, and processes each attendance record swiftly with minimal delays. The scalability of the system 

ensures it performs well across different user loads, making it suitable for both small and large environments. With its 

intuitive dashboard, real-time notifications, and robust facial recognition capabilities, the system offers a reliable, 

scalable, and user-friendly solution for modern attendance tracking needs. 
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