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Abstract 

Attendance management is an important administrative activity in educational 

institutions, offices, organizations, and other workplaces. Traditional attendance 

systems commonly use manual registers, ID cards, RFID cards, or biometric devices 

to record attendance. These methods can require significant human effort, consume 

time, and may be affected by issues such as proxy attendance, misplaced cards, or 

manual entry errors. The Real-Time Face Recognition and Attendance Management 

System is proposed as an automated solution that uses computer vision and facial 

recognition technology to identify registered individuals and record their attendance. 

The proposed system uses a camera to capture live video frames and detect faces 

appearing within the camera's field of view. Image-processing techniques are used to 

preprocess the captured frames and improve the quality of facial images. A face 

recognition model extracts distinctive facial features and compares them with 

previously registered face data. When a sufficiently confident match is found, the 

system identifies the individual and records the corresponding attendance information. 

The attendance module maintains details such as the individual's name, identification 

number, date, time, and attendance status. The system can automatically prevent 

repeated attendance entries within the same session by checking previously recorded 

attendance. Attendance information can be stored in a database for future access, 

reporting, and analysis. Administrators or authorized users can view attendance 

records through an interactive dashboard. 

The system can significantly reduce the time required for attendance collection and 

minimize dependence on manual processes. It can be used in classrooms, offices, 

training centers, laboratories, and other controlled environments where individuals 

have been appropriately registered and consent and applicable privacy requirements 

are addressed. The system can also generate daily, weekly, or monthly attendance 

reports for authorized administrators. 

I. Introduction 

Attendance monitoring is an essential part of managing students, employees, trainees, 

and other members of an organization. Educational institutions and workplaces need 

accurate attendance records to monitor participation, punctuality, and compliance 

with organizational policies. Conventional attendance methods often require 

individuals to sign registers or use cards and identification systems. When the number 
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of people is large, collecting and maintaining attendance manually becomes time-

consuming and can lead to inaccurate or incomplete records. 

Technological advancements in computer vision and artificial intelligence have 

created opportunities to automate attendance management. Face recognition is a 

biometric technology that can identify an individual by analyzing facial characteristics. 

A camera-based attendance system can capture individuals without requiring them to 

physically interact with a card reader or manually enter their information. This can 

make attendance collection faster and more convenient in suitable controlled 

environments. 

A face-recognition-based attendance system generally consists of several stages, 

including face detection, image preprocessing, feature extraction, face matching, and 

attendance recording. Face detection identifies the presence and location of faces in 

an image, while feature extraction converts facial characteristics into a numerical 

representation. The recognition component compares this representation with 

authorized registered profiles and determines whether a sufficiently confident match 

exists. 

The proposed Real-Time Face Recognition and Attendance Management System 

integrates these capabilities into an automated attendance platform. A camera 

continuously captures video, detects faces, and compares recognized individuals with 

registered profiles. Once an individual is successfully identified, the system records 

the attendance event together with the date and time. The system can display 

recognition results in real time and provide authorized administrators with access to 

attendance reports. 

The primary objective of the proposed system is to improve the efficiency, accuracy, 

and convenience of attendance management while reducing repetitive manual work. 

However, because facial information is sensitive biometric data, the system should be 

deployed with appropriate consent, access control, secure storage, retention policies, 

and human review.  

II. Literature Survey 

Early attendance management systems primarily relied on manual registers in which 

students or employees recorded their presence using signatures. Although simple to 

implement, manual systems require considerable administrative effort and can result 

in problems such as incorrect entries, missing records, and proxy attendance. 

Maintaining and searching large volumes of handwritten records can also be difficult. 

These limitations encouraged the development of electronic attendance systems. 

RFID and smart-card-based attendance systems were introduced to reduce manual 

work. In these systems, individuals use an identification card or tag to record their 

attendance. Such systems can provide faster data collection and automated storage, 

but they still require users to carry and physically present a card or device. Cards can 

also be lost, damaged, shared, or misused, creating limitations for reliable identity 

verification. 
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Biometric attendance systems introduced technologies such as fingerprints, iris 

recognition, and facial recognition. Fingerprint-based systems can provide strong 

identity verification but require physical contact with a sensor. Facial recognition 

offers a contactless alternative because individuals can potentially be identified using 

camera images. This has made face-based approaches increasingly relevant to 

automated attendance applications. 

Traditional face-recognition techniques used image-processing and handcrafted 

feature-extraction methods. Algorithms such as Local Binary Patterns and Haar-based 

approaches were commonly used for face detection and recognition tasks. Although 

these methods can work in controlled environments, their performance can be affected 

by changes in lighting, facial pose, image quality, occlusion, and facial expressions. 

Deep learning has significantly improved computer vision and face-recognition 

capabilities. Convolutional Neural Networks and deep facial-embedding approaches 

can learn complex representations of faces and compare individuals using feature 

vectors. Modern face-recognition systems can therefore achieve better performance 

across a wider range of conditions than many traditional handcrafted-feature 

approaches, although performance still depends on the quality and representativeness 

of the data and deployment environment. 

Recent research and practical systems increasingly focus not only on recognition 

accuracy but also on liveness detection, privacy, fairness, security, and responsible 

biometric deployment. A reliable attendance platform should protect stored biometric 

information, restrict access to authorized users, provide appropriate retention controls, 

and account for false matches and false rejections. The proposed system incorporates 

these considerations alongside real-time recognition and automated attendance 

management. 

III. System Analysis 

The proposed system analyzes live camera footage to identify registered individuals 

and automatically record their attendance. The system begins by receiving a real-time 

video stream from a connected camera. Individual frames are captured from the video 

and passed to the face-detection module. The detected facial regions are cropped and 

processed to improve their suitability for recognition. A facial feature extraction 

model converts each detected face into a numerical feature representation. The 

generated representation is compared with authorized face templates stored in the 

system database. A similarity or confidence threshold is applied to determine whether 

the detected face is sufficiently matched to a registered individual. When a valid 

match is obtained, the system retrieves the individual's profile information. The 

attendance module checks whether an attendance record already exists for the current 

session or time period. If no duplicate record exists, the system records the person's 

identification, date, time, and attendance status. The recognized person's name and 

attendance confirmation can be displayed on the user interface. Attendance records 

are securely stored for authorized reporting and analysis. Administrators can view, 

search, filter, and export attendance information through a dashboard. 
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Existing System 

Existing attendance systems commonly use manual registers, spreadsheets, RFID 

cards, ID cards, fingerprint scanners, or basic electronic attendance applications. 

Manual systems require students or employees to record their presence individually 

and depend heavily on administrative staff. Paper-based records can be difficult to 

maintain, search, update, and analyze over long periods. Spreadsheet-based systems 

reduce paper usage but still require manual data entry and verification. RFID and ID-

card systems automate attendance recording but require individuals to carry and use 

physical identification devices. Cards may be forgotten, damaged, misplaced, or 

potentially used by another person. Fingerprint systems provide biometric verification 

but require physical contact with a scanning device. Existing systems may also 

provide limited real-time visualization and automated reporting capabilities. In many 

environments, attendance data from different sessions must be manually consolidated 

before reports can be generated. Traditional systems may therefore require 

considerable administrative effort. These limitations create a need for a contactless 

and automated attendance solution that can identify registered individuals and record 

attendance in real time. The proposed face-recognition system addresses these 

requirements while incorporating safeguards for biometric data and recognition 

uncertainty. 

Disadvantages of Existing System 

• Manual attendance requires considerable time and effort. 

• Paper records are difficult to maintain and search. 

• Manual data entry can introduce errors. 

• Proxy attendance can occur in some manual systems. 

• RFID systems require physical cards or tags. 

• Cards can be lost, damaged, or shared. 

• Fingerprint systems require physical contact. 

• Traditional systems may have limited real-time monitoring. 

• Attendance reports may require manual preparation. 

• Data from multiple sessions can be difficult to consolidate. 

• Limited automation in attendance verification. 

• Limited centralized attendance analytics. 

• Administrative workload can increase for large groups. 

Proposed System 

The proposed system provides an automated, real-time attendance management 

solution using face detection and facial recognition. The system captures live video 

through a camera installed at an authorized attendance location. Each video frame is 

processed to detect faces present within the scene. Detected facial regions are 

normalized and converted into feature representations using a suitable face-

recognition model. The system compares these representations with securely stored 

templates belonging to registered individuals. A configurable confidence threshold 

helps determine whether a recognition result is sufficiently reliable. When an 

authorized individual is recognized, the system retrieves the corresponding profile and 



International Journal of Data Science and IoT Management System IJDIM, 2026, 5 (3), 1196-1204 | 1200 

    International Journal of 

   DATA SCIENCE AND IOT MANAGEMENT SYSTEM 
Peer Reviewed, Referred & Indexed Journal       

           ISSN: 3068-272X                                                www.ijdim.com                                 Original Research Paper 

 

checks whether attendance has already been recorded for the current session. If the 

person has not been recorded, a new attendance entry containing the identifier, date, 

and time is created. The user interface can display recognized individuals and their 

attendance status in real time. Administrators can access attendance records through a 

secure dashboard and generate reports based on date, person, class, department, or 

session. The system can include liveness detection and other safeguards to reduce the 

risk of spoofing. Biometric templates and attendance information should be protected 

using appropriate security and access-control mechanisms. The system maintains 

human oversight so that uncertain or disputed recognition results can be reviewed 

rather than automatically treated as definitive. 

Advantages of Proposed System 

• Automates attendance recording. 

• Provides real-time face detection and recognition. 

• Reduces manual attendance workload. 

• Provides a contactless attendance experience. 

• Records date and time automatically. 

• Reduces repetitive attendance entry. 

• Helps minimize duplicate attendance records. 

• Provides centralized attendance storage. 

• Enables quick attendance report generation. 

• Supports real-time attendance visualization. 

• Can handle multiple registered individuals. 

• Provides searchable and filterable records. 

• Can be extended with liveness detection. 

• Supports secure role-based administrative access. 

• Can be integrated with institutional management systems. 

IV. Methodology 

The methodology of the proposed system consists of several stages beginning with 

user registration and ending with automated attendance reporting. The first stage is 

registration, where authorized individuals provide their identification details and 

appropriate facial images or templates according to the institution's approved process. 

The registered facial information is processed and converted into suitable feature 

representations for recognition. These templates are securely stored with appropriate 

access restrictions rather than unnecessarily retaining raw images. During attendance 

collection, a camera captures a continuous video stream from the authorized location. 

The video is divided into individual frames and passed to the preprocessing stage. 

Face-detection algorithms identify facial regions within each frame and prepare them 

for recognition. The recognition model extracts facial features and compares them 

with authorized registered templates. A confidence threshold is applied to reduce 

unreliable matches, and uncertain cases can be flagged for human review. When a 

valid identity is established, the attendance module checks for an existing record 

within the relevant session. A new attendance record is then created with the required 

identification, date, and timestamp information. The database stores attendance 

information securely for authorized users and reporting purposes. The dashboard 
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displays attendance statistics, recognized users, and historical records. Finally, 

administrators can generate reports and evaluate system performance using measures 

such as recognition accuracy, false-match rate, false-rejection rate, and processing 

time. 

System Architecture 

The system architecture consists of several interconnected components, including the 

Camera Module, Video Processing Module, Face Detection Module, 

Preprocessing Module, Face Recognition Engine, Secure Face Template 

Database, Attendance Management Module, Attendance Database, and 

Administrator Dashboard. The process begins when the camera captures a live 

video stream from an authorized attendance environment. The video-processing 

module extracts frames from the incoming stream at an appropriate rate. The face-

detection component identifies faces and determines their locations within each frame. 

Detected faces are passed to the preprocessing module, where images are aligned, 

normalized, and prepared for recognition. The face-recognition engine extracts facial 

feature representations and compares them against authorized registered templates. 

The matching component calculates similarity or confidence and applies a predefined 

decision threshold. A valid recognition result is passed to the attendance-management 

module, which checks the current attendance session and prevents duplicate entries. 

The attendance module records the individual's identifier, date, time, and attendance 

status in the attendance database. The results can be displayed through a real-time 

dashboard containing recognized users and attendance statistics. An administrative 

layer provides authorized users with search, filtering, reporting, and export functions. 

Security components provide authentication, authorization, encryption, audit logging, 

and appropriate biometric-data retention controls. The complete architecture follows 

the flow Camera Input → Frame Extraction → Face Detection → Preprocessing 

→ Feature Extraction → Face Matching → Identity Verification → Attendance 

Recording → Database → Dashboard & Reports. 
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V. Result and Output 
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VI. Conclusion 

The Real-Time Face Recognition and Attendance Management System provides an 

automated and efficient solution for managing attendance in educational institutions, 

offices, and other controlled environments. By combining computer vision, face 

detection, facial feature extraction, and recognition technologies, the system can 

identify registered individuals and record their attendance without requiring manual 

entry. 

The proposed system reduces the time and effort required for traditional attendance 

methods while minimizing errors and duplicate entries. Real-time recognition allows 

attendance information to be recorded along with the date and time, while the 

centralized database makes it easier for authorized administrators to search, manage, 

and generate attendance reports. 

The system also provides a user-friendly dashboard through which administrators can 

monitor attendance statistics, view recognition results, and generate daily or monthly 

reports. Additional security mechanisms such as authentication, access control, secure 

biometric storage, and liveness detection can improve the reliability and responsible 

use of the system. 

Overall, the project demonstrates how Artificial Intelligence, Computer Vision, and 

Facial Recognition can be applied to create a smart attendance-management solution. 

In the future, the system can be enhanced with improved recognition under difficult 

lighting conditions, stronger liveness detection, mobile integration, automated 

notifications, cloud-based reporting, and integration with existing educational or 

organizational management systems. 
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