
          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

               Volume: 13 Issue: 04 | Apr 2026              www.irjet.net                                                                          p-ISSN: 2395-0072 

  

© 2026, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 1134 
 

AI-Powered Attendance Management System 

Vighnesh Ankolkar1, Vaishnavi Gharge1, Akash Wagdhare1 , Sarin Nair1, Prof. Uma K S2  

1Final-year students of Pillai College of Engineering, New Panvel, and the department of Electronics and Computer 
Science 

2Assistant Professor, Dept. Of Electronics Engineering, Pillai College of Engineering, New Panvel  
---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract - This project undertakes the AI-Powered Face 
Recognition Attendance System leverages advanced -
machine learning algorithms and computer vision 
technologies to automate the process of tracking attendance 
in educational institutions, workplaces, and other 
organizational settings. Traditional methods of attendance, 
such as manual entry or card-based systems, are often 
time-consuming, prone to errors, and susceptible to fraud. This 
system utilizes a deep learning model trained on facial 
recognition technology to accurately identify individuals and 
record their attendance in real-time. Overall, this project 
demonstrates how artificial intelligence can revolutionize 
biometric authentication, offering a fast, efficient, and 
reliable solution for face recognition. Future improvements 
may include 3D face recognition, emotion detection, and 
enhanced privacy protection mechanisms. 
 

1. INTRODUCTION  
 
Attendance management serves as a fundamental aspect of 
organizational functioning across various sectors, 
encompassing education, corporate governance, and event 
management. Traditional methods of tracking attendance, 
primarily reliant on manual procedures, have long grappled 
with inherent challenges such as inaccuracies, inefficiencies 
in time management, and susceptibility to fraudulent 
activities. However, with the emergence of cutting-edge 
technologies like facial recognition and artificial intelligence 
(AI), a transformative opportunity arises to reshape the 
landscape of attendance management. The introduction of AI 
based face recognition attendance systems marks a 
significant shift in attendance tracking, offering a 
sophisticated solution that combines the capabilities of facial 
recognition technology with advanced machine learning 
algorithms. This system represents a departure from the 
traditional approach by automating the identification and 
recording of individuals; Real-time visibility, thereby 
addressing the limitations of manual processes and 
increasing operational efficiency. In today's dynamic 
organizational environments characterized by evolving 
workflows and technological advancements, the demand for 
streamlined and accurate attendance management has never 
been more. 

Furthermore, the integration of AI-driven machine learning 
algorithms enhances the system capabilities by enabling 
real-time data processing, trend analysis, and predictive 
modelling. This empowers organizational stakeholders with 

actionable insights derived from attendance analytics, 
thereby facilitating informed decision-making and strategic 
planning. 

2. LITERATURE REVIEW 
 
Research in the field of AI-based face recognition has 
demonstrated significant advancements. CNN-based models 
have improved accuracy in detecting and recognizing faces, 
even in varying lighting conditions and angles. Studies 
highlight the efficiency of deep learning techniques in 
handling large datasets while minimizing false positives and 
negatives. However, challenges such as privacy concerns, 
computational requirements, and real-time processing speed 
need to be addressed for effective deployment.  
The review suggests that AI-driven attendance systems 
outperform traditional methods in terms of accuracy, 
security, and efficiency. The need for robust, scalable 
solutions is evident, emphasizing the importance of 
continuous advancements in deep learning and image 
processing techniques. 
 

3. METHODOLOGY 

Developing an AI-powered face recognition attendance 
system involves several key stages, including data collection, 
pre-processing, model training, deployment, and full system 
integration. The aim is to design a precise and efficient 
solution that automates attendance tracking by recognizing 
individuals through facial features. The process begins with 
collecting a diverse and high-quality set of facial images, 
ensuring the dataset is balanced to support effective learning 
and reduce bias. Pre-processing techniques—such as 
normalization, alignment, and feature extraction—are 
applied to enhance the quality of input data and improve 
recognition accuracy. A deep learning model, often based on 
architectures like Convolutional Neural Networks (CNNs) or 
pre-trained systems such as FaceNet, is then trained to 
distinguish and verify faces with high precision. Once the 
model performs reliably, it is deployed in a real-time 
environment and integrated with hardware components like 
cameras and software systems such as attendance databases. 
To safeguard user information, the system incorporates 
robust security measures, including data encryption and 
authentication protocols, ensuring compliance with privacy 
standards while maintaining accurate and real-time 
attendance tracking.  
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Fig -1: Flowchart 
 

4. IMPLEMENTATION 

 

A. Evaluation Metrics 

The performance of the AI-powered face recognition 
attendance system is evaluated using several key metrics to 
ensure accuracy, efficiency, and reliability. The primary 
evaluation criteria include accuracy, precision, recall, and 
F1-score, which assess the system’s ability to correctly 
recognize and differentiate individuals. Accuracy measures 
the overall correctness of the system by comparing the 
number of correctly identified faces to the total number of 
recognition attempts. Precision evaluates how many of the 
detected faces actually belong to the correct individuals, 
minimizing false positives. Recall determines how well the 
system identifies registered users, reducing false negatives. 

F1-score provides a balanced assessment by considering 
both precision and recall, making it useful when there is an 
uneven class distribution. In addition to these standard 
metrics, processing speed is a crucial factor in assessing real-
time performance. The system is expected to operate 
efficiently, ensuring quick facial recognition without delays. 

 

B. Software Requirements  

 

C. Table 1 

 

Sr. No. Description 

1 Operating System Windows 10/11 

2 IDE VS Code 

3 Programming 
Language 

Python, SQL 

4 Scripting Language JavaScript 

5 Markup Language HTML 

6 Styling Language CSS, Bootstrap 

7 Communication 
Protocol 

API 

 

D. Hardware Specification:  

 

● x86 64-bit CPU (Intel / AMD architecture) 
● 4 GB RAM 
● 4 GB free disk space 
● Web camera 

 

         D. Project Implementation 

During implementation, the system captures 15 real-time 
images of individuals as they enter a predefined area, such as 
a classroom or workplace. These images are processed using 
computer vision algorithms to detect and identify faces, 
which are then matched against a pre-registered database. 
Upon successful recognition, attendance is automatically 
marked and logged with timestamps. The following images 
illustrate various stages of the attendance capture process, 
including face detection, recognition, and confirmation. 
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Figure 4.1 Before Registration  
 

 
 

Figure 4.2 Capturing real-time images 
 

 
 

Figure 4.3 Successful Registration 

  

    Figure 4.4 Data entry in sheet with timestamp 

 

5. APPLICATIONS 

The system is applicable in domains such as business 
intelligence, healthcare, education, and government 
 
5.1 Social 
 
Educational Institutions: Enhances attendance tracking in 
schools, colleges, and universities by automating the process, 
reducing proxy attendance, and improving administrative 
efficiency. 
Workplaces: Ensures accurate employee attendance 
monitoring, preventing time fraud and streamlining HR 
operations. 
Public Events & Conferences: Helps in managing 
participant attendance efficiently without the need for 
manual sign-ins. 
Healthcare Facilities: Enables touchless attendance 
tracking for doctors, nurses, and hospital staff, ensuring a 
hygienic and efficient system. 
 
5.2 Technical 
 
HR & Payroll Integration: Automates attendance data 
collection, reducing manual errors and seamlessly 
integrating with payroll systems for accurate salary 
processing. 
Multi-Factor Authentication: Enhances security by 
combining facial recognition with 
other authentication methods, such as ID verification or 
access control systems. 
Smart Surveillance: Supports security systems by 
identifying unauthorized individuals and providing real-time 
alerts for restricted areas. 
Cloud-Based Accessibility: Enables remote attendance 
tracking and data management by integrating with cloud 
storage and enterprise software. 
IoT & Smart Office Integration: Connects with smart office 
environments, automating doors, lights, and workspace 
access based on recognized attendance. 
 

6. DISCUSSION 
 
The AI-powered attendance system is designed to provide an 
efficient, contactless, and secure solution for automated 
attendance tracking. It consists of multiple integrated 
components, including real-time image capture, face 
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detection, deep learning-based recognition, and centralized 
data storage. 
The system utilizes cameras placed at entry points to capture 
real-time facial images of individuals. OpenCV, a widely used 
computer vision library, is employed for face detection, 
ensuring accurate localization of faces within the captured 
frames. Once detected, the facial features are processed 
using deep learning models, such as Convolutional  Neural 
Networks (CNNs) or pre-trained frameworks like FaceNet or 
DeepFace, to verify and recognize individuals with high 
accuracy. 
 

7. CONCLUSION 
 
 In conclusion, the AI-Powered Face Recognition Attendance 
System project successfully achieved its stated purpose of 
developing a system using machine learning Algorithms. The 
project builds the foundation for further research and 
development. Data collection and system integration ensure 
efficiency, while testing and optimization guarantee 
performance. User support and ongoing maintenance are 
essential for usability 

and sustainability. Iterative enhancement ensures 
adaptability to evolving trends, making the AI-powered 
Attendance management system  a reliable solution for 
users. 
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