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Abstract 

This study presents an automated attendance system using face recognition and deep learning, 

improving efficiency by detecting students in real time and reducing manual tracking. Optimizations 

like multi-threading and frame skipping enhance speed and accuracy, supporting up to 10 faces 

simultaneously. Attendance records are stored in CSV/Excel, while a PyQt-based GUI ensures user-

friendly interaction for student registration, automated tracking, and administrator control. The 

system reduces errors, increases reliability, and can be adapted for educational institutions, 

workplaces, and security systems. 

Keywords: Facial recognition, attendance tracking, machine learning, student identification, 

presence detection. 

 

Introduction 

Traditional attendance management in educational settings and various organizations has long 

been a cumbersome task, often relying on manual methods such as roll calls, sign-in sheets, or 

outdated technologies like RFID cards and fingerprint scanners [1]. Manual roll calls are particularly 

susceptible to errors, time-consuming, and can be easily manipulated, while methods involving 

physical contact, like fingerprint scanners, raise concerns about hygiene and potential fraud 

[Ошибка! Источник ссылки не найден.]. The need for more efficient, accurate, and contactless 

attendance systems has become increasingly pressing, especially with growing class sizes and the 

demand for streamlined administrative processes. Facial recognition technology has emerged as a 

promising solution to address these challenges, offering a non-intrusive and automated approach to 

identifying individuals in real-time [4]. An automated attendance system based on facial recognition 

can significantly reduce administrative overhead, minimize errors, and provide a more reliable record 

of attendance [Ошибка! Источник ссылки не найден.]. 

Methodology 

The system is designed to streamline the process of tracking student attendance by utilizing 

computer vision and deep learning techniques. It consists of multiple interconnected components, 

including data acquisition, face detection, face recognition, attendance recording, and data storage. 

To provide a clear understanding of the system's workflow, the following User Flow Diagram 

illustrates the sequence of actions and decisions involved in the process (fig. 1).  
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Figure 1 User flow diagram for student attendance management system 

The main menu is the first interface that appears when the application is launched. It provides 

access to key functionalities, allowing users to navigate through different system features. The menu 

consists of buttons leading to student registration, automated attendance tracking, manual attendance 

input, and administrator login. Each button opens a corresponding window, ensuring structured 

interaction with the system (fig. 2).  

 

 
 

Figure 2 Main Window 

 

The "Add Student" function allows administrators to register new students by capturing their 

facial data. When selected, this option opens a new window where the administrator enters the 

student’s name and ID. The system then activates the webcam to capture a reference image, which is 

processed and stored in the database for future recognition. To ensure accuracy, the captured image 

undergoes preprocessing, including face alignment and feature extraction. If the image quality is 

insufficient, the administrator can retake it. Once saved, the system uses this data to identify students 

during attendance tracking. This feature ensures that each registered student is correctly recognized, 

reducing errors in attendance records. The stored images can also be updated when needed to maintain 

recognition accuracy (fig. 3). 



 

 
 

Figure 3 Add student window 

 

The "Automatic Attendance" function initiates real-time face recognition. When activated, the 

system accesses the webcam, detects faces, and checks them against the stored database. If a match 

is found, the system marks the student's presence and logs the time. The attendance record is then 

saved automatically, ensuring accurate and effortless tracking. This eliminates the need for manual 

input, making the attendance process faster and more reliable (fig. 4). 

 

 
 

Figure 4 Automatic attendance window 

 

For administrative access, the "Admin Login" option provides a secure way to manage 

attendance records and system settings. Upon selection, users are prompted to enter login credentials. 

If authentication is successful, they gain access to administrative controls, including attendance data 

review and student management functions. This ensures that sensitive information is protected and 

accessible only to authorized personnel.  

After logging in, administrators access the admin panel, where they can review attendance 

records, manage student data, and adjust system settings. This panel provides an organized layout 

displaying registered students, attendance logs, and administrative options. From this interface, users 

can modify student records, export attendance data, or update recognition parameters if necessary.  

To further improve accuracy, the system is designed to recognize faces from different angles. 



 

It employs facial tracking algorithms that adjust to variations in head position, ensuring consistent 

identification even when students are not facing the camera directly. The ability to adapt to different 

facial orientations enhances the reliability of the system, making it more effective in real-world 

conditions (fig. 5). 

 

 
 

Figure 5 Facial recognition from different angles  

 

By automating attendance tracking, this project not only improves efficiency but also 

enhances data integrity, providing educational institutions with a reliable and scalable solution for 

attendance management. The ability to recognize multiple faces at once and optimize performance 

for real-time operation makes it suitable for large classrooms and workplaces. This approach not only 

streamlines the attendance process but also reduces human error, ensuring a more efficient and secure 

tracking system. 

Conclusion 

This project introduces a face recognition-based attendance system that automates student 

tracking, eliminating errors and inefficiencies of traditional methods. By leveraging deep learning 

and computer vision, the system accurately detects and verifies students in real time, ensuring 

seamless attendance management. The desktop application allows administrators to add students, 

monitor attendance, and manage records securely. With multi-angle recognition and secure access 

control, the system enhances accuracy and reliability. This solution optimizes institutional efficiency, 

reduces administrative workload, and ensures precise record-keeping, demonstrating the potential of 

AI in modern attendance management. 
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