
 

 

International Journal of Innovative Research in 

Computer and Communication Engineering 
(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal) 

 
 

         Impact Factor: 8.771 Volume 14, Issue 4, April 2026 
 



© 2026 IJIRCCE | Volume 14, Issue 4, April 2026                                         DOI: 10.15680/IJIRCCE.2026.1404037 

 

IJIRCCE©2026                                                 |     An ISO 9001:2008 Certified Journal   |                                                         3082 

Face recognition based attendance Using 

Artificial Intelligence, Computer Vision, Deep 

Learning, OpenCV, and Python 
 

Simran Pawale1, Krushna Shinde1, Jignesh Naik1, Viraj Devekar1, Ms A.A. Shirode2 

Department of Artificial Intelligence & Machine Learning, AISSMS Polytechnic, Pune, Maharashtra, India1 

Guide, Department of Artificial Intelligence & Machine Learning, AISSMS Polytechnic, Pune, Maharashtra, India2 

 

ABSTRACT: The Face Recognition Based Attendance System is an advanced solution designed to automate the process 

of attendance marking using Artificial Intelligence and Computer Vision techniques. Traditional attendance systems are 

time-consuming, prone to errors, and allow proxy attendance, which reduces reliability. To overcome these issues, this 

system uses a camera to capture real-time facial images and compares them with stored data in a database for accurate 

identification. 

 

The system follows a structured approach including data collection, face detection, feature extraction, and face 

recognition. Facial features are analyzed using deep learning models to ensure accurate and efficient identification of 

individuals. Once a match is found, the system automatically records attendance along with date and time, reducing 

manual effort and increasing efficiency. 

 

I. INTRODUCTION 

 

Attendance management plays a crucial role in educational institutions and organizations for tracking the presence and 

performance of students or employees. Traditional attendance methods such as manual registers, roll calls, and ID card 

systems are time-consuming, less efficient, and prone to errors like proxy attendance and data manipulation. These 

limitations highlight the need for a more reliable, secure, and automated system. 

 

With the advancement of technology, Artificial Intelligence and Computer Vision have introduced smart solutions to 

automate such processes. A Face Recognition Based Attendance System uses facial features as a unique identity for each 

individual, eliminating the need for physical contact or manual intervention. The system captures real-time images 

through a camera, detects the face, and compares it with stored data to identify the person accurately. 

 

The integration of deep learning techniques further improves the accuracy and performance of the system by analyzing 

complex facial patterns. In addition, Generative AI can be used to enhance the dataset by creating synthetic images, 

allowing the system to perform well under different lighting conditions, facial expressions, and angles. This makes the 

system more robust and adaptable in real-world scenarios. 

 

Overall, the Face Recognition Based Attendance System provides a fast, secure, and efficient solution for attendance 

management. It reduces manual work, prevents proxy attendance, and ensures accurate record keeping, making it highly 

suitable for modern educational institutions and workplaces. 

 

II. LITERATURE REVIEW 

 

In recent years, many researchers have focused on developing automated attendance systems using different technologies. 

Earlier systems were based on traditional methods such as manual registers, RFID cards, and fingerprint recognition. 

Although these systems improved attendance tracking to some extent, they had several limitations such as time 

consumption, chances of proxy attendance, and the need for physical contact or additional hardware. 

 

With the advancement of Artificial Intelligence and Computer Vision, face recognition technology has become a popular 

solution for attendance systems. Researchers have proposed various models that use image processing techniques to 
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detect and recognize human faces. These systems are contactless, easy to use, and provide better accuracy compared to 

older methods. Many studies highlight the use of algorithms such as Haar Cascade for face detection and deep learning 

models for feature extraction and recognition. 

 

Recent developments in deep learning have significantly improved the performance of face recognition systems. 

Convolutional Neural Networks (CNNs) are widely used to extract complex facial features and achieve high accuracy 

even in challenging conditions. These models can handle variations in lighting, facial expressions, and angles, making 

them suitable for real-time applications. 

 

III. SYSTEM ARCHITECTURE 

 

The Face Recognition Based Attendance System is designed as a combination of hardware and software components that 

work together to automate attendance marking. The system begins with an image capturing module, where a camera or 

webcam is used to capture real-time video or images of individuals entering the system. This module continuously 

monitors and sends input data for further processing. 

 

The captured images are then processed by the face detection module, which identifies and locates human faces within 

the frame using computer vision techniques. This step ensures that only the facial region is extracted, reducing 

unnecessary data and improving system efficiency. 

 

After detecting the face, the system moves to the feature extraction module, where important facial features are analyzed 

using Artificial Intelligence and deep learning models. These features are converted into a numerical format (feature 

vectors) that uniquely represent each individual. 

 

Next, the face recognition module compares the extracted features with the stored data available in the database. If a 

match is found, the identity of the person is confirmed. The system uses similarity matching techniques to ensure accurate 

identification. 

 

 
 

Fig. 1: face recognition system 
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Fig. 2: Create account page for attendance 

 

 
 

Fig. 3: EcoTrack Results Dashboard — Monthly Emissions (597 kg CO₂), Sustainability Score, 6-Month LSTM 

Forecast & Emission by Category 

 

IV. METHODOLOGY 

 

A. DATA ACQUISITION AND PREPROCESSING 

In the initial stage, facial images of all registered users are collected using a camera and stored in a structured database 

with proper labels such as name or ID. Multiple images are captured under different lighting conditions, angles, and facial 

expressions to improve system accuracy. 

 

The collected images are then preprocessed to enhance quality by resizing, converting to grayscale,and removing noise. 

This step ensures that the input data is clean and suitable for further processing. 
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In advanced systems, Generative AI techniques can be used to generate synthetic facial images, which helps in increasing 

dataset size and improving recognition performance under real-world conditions. 

 

 

 

B. Face Detection and Feature Extraction 

he system captures real-time video input and applies face detection algorithms to identify and locate human faces in each 

frame. This helps in isolating the face region from the background for efficient processing. 

• After detection, important facial features such as eye position, nose structure, and facial contours are extracted using 
deep learning models. These features uniquely represent each individual. 

• The extracted features are converted into numerical values called feature vectors, which reduce image complexity while 
preserving essential identity information for accurate recognition. 

 

C. Face Recognition and Attendance Management 

In this stage, the extracted feature vectors are compared with stored data in the database using face recognition algorithms. 

The system calculates similarity scores to identify the person If a match is found above a predefined threshold, the identity 

is confirmed, and the system proceeds to mark attendance automatically without any manual intervention.The attendance 

details, including name, date, and time, are stored in a database or file system, and reports can be generated for monitoring 

and analysis purposes 

 

 
 

V. RESULTS & EVALUATION 

 

A. SYSTEM PERFORMANCE AND ACCURACY 

 The Face Recognition Based Attendance System was tested using real-time data captured through a webcam. The system 

was able to correctly detect and recognize faces with high accuracy under normal lighting conditions.The use of deep 

learning techniques helped in improving recognition performance even when there were slight variations in facial 

expressions and angles. However, accuracy may slightly decrease in poor lighting or when the face is partially covered. 
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B. Efficiency and Time Saving 

The system significantly reduces the time required for attendance marking compared to traditional methods like manual 

registers or roll calls. Attendance is recorded automatically within seconds when a person appears in front of the camera. 

It also minimizes human effort, as there is no need for manual entry or supervision during attendance. This makes the 

system highly efficient for classrooms and offices. 

 

C. Evaluation and Limitations 

The system was evaluated based on parameters such as accuracy, speed, and ease of use. It showed better performance 

compared to traditional and some biometric systems like fingerprint-based attendance.Despite its advantages, the system 

has some limitations, such as reduced accuracy in low lighting conditions, difficulty in recognizing faces with masks or 

major appearance changes, and dependency on camera quality. 

 

VI. CONCLUSION & FUTURE WORK 

 

The Face Recognition Based Attendance System provides an efficient and automated solution for attendance management 

using Artificial Intelligence and Computer Vision technologies. It overcomes the limitations of traditional methods such 

as manual errors, time consumption, and proxy attendance. The system is capable of detecting and recognizing faces in 

real time and marking attendance accurately with minimal human effort. The use of deep learning techniques further 

improves the performance, making the system reliable, fast, and suitable for modern educational institutions and 

organizations. 

 

In the future, the system can be enhanced by using advanced deep learning models to improve accuracy in challenging 

conditions such as low lighting and partial face visibility. Generative AI can be applied to create synthetic datasets, which 

will help in improving recognition performance under different angles and expressions. Additionally, integrating cloud 

storage and mobile applications can allow easy access to attendance records. Further improvements such as mask 

detection, emotion recognition, and integration with security systems can make the system more intelligent and widely 

applicable. 
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