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ABSTRACT

Traditional attendance management systems are often time-consuming, prone to errors, and susceptible
to proxy attendance. To address these challenges, an Automatic Attendance Management System using
Face Recognition is proposed. This system leverages computer vision and deep learning techniques to
automate the attendance process in educational institutions, workplaces, and other environments. The
system captures real-time images of individuals, processes them using a face recognition algorithm,
and matches them with stored database records for identity verification. Upon successful recognition,
attendance is marked automatically, reducing manual effort and eliminating fraudulent practices. The
system integrates with existing databases and provides real-time reports for administrators.
Implementing this technology enhances accuracy, efficiency, and security while streamlining the

attendance-taking process.
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CHAPTER 1

INTRODUCTION

Attendance tracking is a fundamental activity in educational institutions, corporate offices, and other
organized environments. Traditional methods, such as manual attendance sheets or ID card swipes, are
often time-consuming, error-prone, and vulnerable to fraudulent practices like proxy attendance. With
the growing demand for efficient and secure attendance systems, automation using modern

technologies has become essential.

Facial recognition technology offers a non-intrusive, fast, and reliable method of identifying
individuals based on their unique facial features. Integrating this technology into an attendance
management system can significantly enhance accuracy, reduce manual effort, and improve overall
system integrity. This project aims to develop an Automatic Attendance Management System that
leverages facial recognition to record attendance in real-time.

The system captures facial images through a webcam, detects and recognizes faces using machine
learning algorithms, and logs attendance data accordingly. It also maintains a database of registered
individuals and generates attendance reports for administrative use. By combining image processing,
artificial intelligence, and database management, this system presents a modern, contactless solution

that aligns with current needs for speed, accuracy, and hygiene in attendance monitoring

One of PMS’s key strengths is its integrated procurement request and approval system. With just a few
clicks, site engineers can submit procurement requisitions, while procurement engineers process these
requests rapidly—ensuring an uninterrupted workflow and reducing delays. This automation saves
valuable time and guarantees that materials are acquired efficiently, preventing disruptions in project
timelines.PMS not only prioritizes a user-friendly experience with its intuitive interface but also
enhances procurement transparency by securely archiving purchase order details and vendor
transactions. This secure storage ensures regulatory compliance, prevents data loss, and supports
informed decision-making for future purchases. Additionally, the system features real-time tracking
and automated documentation, which streamline the procurement process, reduce bottlenecks,

optimize spending, and foster smooth coordination among all procurement stakeholders.
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In summary, the Procurement Management System (PMS) boosts efficiency, transparency, and
security throughout procurement operations. By simplifying vendor management, purchase order
creation, and document handling, PMS minimizes errors and data loss while improving collaboration
between administrators, procurement engineers, and site engineers. Future enhancements—such as Al-
driven decision-making, financial integration, live tracking, and automated inventory management—
promise to further optimize operations, reduce costs, and elevate overall project management,

ultimately leading to increased productivity and improved customer satisfaction

In terms of security and scalability, the system ensures robust data protection through encrypted
storage and user authentication protocols. Facial data and attendance logs are securely stored, ensuring
compliance with data privacy standards. Moreover, the platform is designed to scale effortlessly,
accommodating small classrooms to large enterprises with thousands of individuals without

compromising performance.

Another major advantage is the system’s adaptability. Whether it’s integrated with existing Learning
Management Systems (LMS), Enterprise Resource Planning (ERP) tools, or HR management
platforms, the Automatic Attendance Management System can seamlessly blend into existing
infrastructures. This makes it an ideal solution for educational institutions, government offices,
healthcare training centers, and corporate environments seeking to modernize their operational

workflows.

In conclusion, the Automatic Attendance Management System using Face Recognition is more than
just a tool—it's a transformative step toward smarter institutional management. By harnessing the
power of Al and facial recognition technology, it eliminates manual errors, reduces administrative
burdens, enhances accountability, and promotes a safer, contactless experience. With its real-time
processing, intelligent analytics, scalable architecture, and user-friendly design, this system is setting a
new standard for attendance tracking. As organizations strive for digital excellence and operational
efficiency, this innovative solution paves the way for a future where managing attendance is as simple

as showing your face.

© 2025, [JSREM | www.ijsrem.com DOI: 10.55041/IJSREM44256 | Page 2



http://www.ijsrem.com/

&gl L ;ﬁ%&

iz IISREM
““ﬁ nternational Journal of Scientific Research in Engineering and Management (IJSREM)
a Volume: 09 Issue: 04 | April - 2025 SJIF Rating: 8.586 ISSN: 2582-3930

CHAPTER 2

LITERATURE SURVEY

A literature review is an account of what has been published on a topic by accredited scholars and
researchers. It includes the current knowledge including substantive findings as well as theoretical and
methodological contributions to a particular topic. Literature reviews use secondary sources and do not
report new or original experimental work. A literature review let us gain and demonstrate skills in two
areas, mainly, information seeking

and critical appraisal.

2.1 Face Recognition-Based Attendance System using Machine Learning Algorithms

This paper presents an automated attendance system that uses facial recognition

technology based on machine learning algorithms. The system captures live images using a webcam,
detects aces using the Haar Cascade Classifier, and recognizes individuals through Local Binary
Pattern Histograms (LBPH). The system then marks the identified students as present and stores
attendance data in a local database. The paper highlights the accuracy and efficiency of the system
compared to manual methods and discusses challenges such as varying lighting conditions and face
orientation. The research demonstrates that machine learning techniques can significantly enhance the
performance and reliability of facial recognition-based

attendance systems in classroom environments.
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2.2 Automated Attendance System using Deep Learning and Face Recognition

This study proposes an automatic attendance system that incorporates deep learning

for improved face detection and recognition accuracy. The authors used a Convolutional

Neural Network (CNN) model to train facial features and utilized Dlib and OpenCV libraries for
image processing. The system is designed to be deployed in real-time using a standard webcam and
compares detected faces against a pre-stored database. Attendance is logged Automatically into an
Excel sheet or backend database. The paper emphasizes the advantage of using deep learning for
handling diverse facial expressions, lighting variations, and partial occlusions, providing more

robustness than traditional methods.

2.3 Smart Attendance Management System using Face Recognition Technique

Paper focuses on the design and implementation of a smart attendance system using face
recognition to replace the conventional roll-call method. The system architecture includes

modules for image acquisition, preprocessing, feature extraction, and face matching.  Technologies
such as Python, OpenCV, and MySQL were used to build the prototype. The system was tested in a
classroom setting and achieved high recognition accuracy with low false acceptance rates. The study
concludes that such systems can reduce administrative workload, eliminate the chances of proxy

attendance, and maintain real-time records effectively.
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2.4 Attendance System Based on Real-Time Face Recognition

This paper explores a real-time attendance system using facial recognition integrated with Raspberry
Pi for portability and ease of use. The authors used the FaceNet model for generating embeddings from
facial images and compared them using Euclidean distance to identify students. The system supports
cloud integration for data storage and mobile app notification features. The paper emphasizes the
advantages of using an embedded system for scalable and low-cost deployment in educational

institutions and discusses future improvements like adding liveness detection to prevent spoofing.

2.5 loT-based Smart Attendance System using Facial Recognition
This paper discusses an loT-enabled facial recognition attendance system developed to enhance
automation in smart classrooms. The system incorporates facial recognition for authentication, cloud
storage for attendance logs, and mobile alerts for parents or administrators. Technologies such as
Python, OpenCV, Firebase, and ESP8266 microcontroller were used. The paper highlights the
importance of loT in creating a connected learning environment and discusses the system's ability to
monitor attendance remotely, analyze patterns, and integrate with learning management systems
(LMS).
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2.6 Hybrid Face Recognition System Using CNN and LSTM

This paper explores a hybrid facial recognition model that combines Convolutional Neural Networks (CNNs) for
feature extraction and Long Short-Term Memory (LSTM) networks for temporal recognition and tracking in
video sequences. The system is particularly useful in scenarios where students move or change positions during
sessions. The hybrid model improves tracking stability and reduces false negatives. Implemented using Keras and
OpenCV, the system was tested in a live classroom setting and yielded superior performance over static-image

models.

2.7 Mobile-Based Attendance System with Facial Recognition

This study focuses on the development of a mobile application that allows teachers to take attendance using a
smartphone camera and face recognition. The app syncs with a centralized database and supports cloud backups,
profile management, and attendance analytics. Built with Android SDK, Python backend, and Firebase, the
solution is convenient for institutions seeking mobility and real-time updates. The study also discusses usability
testing and user satisfaction surveys, which showed a positive response toward the system’s ease of use and

accuracy.
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CHAPTER 3

SYSTEM ANALYSIS AND DESIGN

System analysis provides more emphasis on understanding the details of an existing
system or a proposed one and then deciding whether the proposed system is desirable or
not and whether the existing system needs improvement. Thus, system analysis is the
process of investigating a system, identifying problems, and using the information to
recommend improvements to the system. The chapter deals with the detailed description of
each module, the problems faced by the current System and how these problems are

rectified by the proposed system.

EXISTING SYSTEM: The current attendance tracking methods in educational
institutions or workplaces typically rely on manual processes such as paper-based registers,
RFID cards, or biometric systems like fingerprint scanning. These systems have various
drawbacks such as: Time-Consuming: Manual entry or verification can delay the start of
sessions or meetings. Inaccuracy: Human error may lead to incorrect entries. Proxy
Attendance: Systems like ID cards or signatures can be easily manipulated for false entries.
Lack of Real-Time Data: Traditional systems do not provide real-time access to attendance
data. Health Concerns: In a post-pandemic world, contact-based systems like fingerprint

scanners raise hygiene issues.

PROPOSED SYSTEM: The proposed system introduces a Face Recognition-Based
Automatic Attendance System that automates the process of taking attendance using real-
time facial detection and recognition. It captures images using a camera, detects faces
using machine learning algorithms, and compares them with a pre-registered database.

Attendance is logged automatically and stored in a secure database.
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3.1 MODULE DESCRIPTION:

Module description outlines the various components or modules of a system their Functionalities.
1.User Management Module
Handles all operations related to users such as admin, faculty, and students.
Functionality:
User Registration: Admins can register new students and staff with face data.
Authentication: Secure login for admins and faculty.
Profile Management: Edit/view user details and update data.
Inputs: Username, password, face data (images)

Outputs: Confirmation messages, authentication tokens, profile data

2.Face Detection and Recognition Module

performs real-time face detection and recognition using live video input.

o Face Detection: Detects faces in the camera feed using algorithms like Haar Cascades or DNN.
o Feature Extraction: Extracts facial features and encodes them for recognition.
o Face Matching: Matches detected face against the database using face embeddings.

3.Attendance Logging Module:
= Manages the recording and storage of attendance data.

= Attendance Marking: Automatically logs attendance of recognize
individuals.

= Time & Date Stamp: Attaches timestamp to each attendance entry.

= Duplicate Check: Prevents marking multiple entries for the same
session.
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4.Reporting and Analytics Module:

Generates reports and provides insights on attendance patterns.

o Generate Reports: Daily, weekly, monthly attendance reports.
o Visualization: Charts and graphs for analytics.
J Export Options: Download reports in PDF or Excel format.

3.2 SYSTEM REQUIREMENTS

System requirements define the necessary capabilities and constraints of the system. This includes both

functional and non-functional requirements. Functional-requirements
1.system must allow admins to register users with face images.
2.System should capture faces from live camera and match them with the database .

3.Attendance should be logged automatically upon successful recognition. Reports

must be generated on demand.
Non-functional requirements

define qualities like performance, security, and scalability.
Non-functional:

1.The system should process recognition within 3 seconds.

2.The user interface should be responsive and user-friendly.
3.All user data, especially biometric data, must be securely stored and encrypted.

4.The system should scale to handle multiple classrooms and hundreds of users.
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Software Requirements:

I. Operating System: Windows, Linux, or macOS
i Programming Languages: Python (preferred), JavaScript (for web interface)

iii. Libraries & Frameworks:

iv. OpenCV - for image processing and face detection
V. Dlib / Face_recognition — for face encoding and recognition
Vi. Flask / Django — for backend web application
vii. SQL.ite / MySQL - for database management
viii. Matplotlib / Plotly — for report visualization
IX. IDE/Text Editor: Visual Studio Code, PyCharm

Hardware Requirements:

1. Camera: HD webcam (internal or external)

2. RAM: Minimum 4 GB

3. Processor: Dual-core processor or higher

4. Storage: Minimum 10 GB (for storing images, logs, and reports)

5. Network: Stable internet for web-based functionalities and remote access
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3.2.2 SOFTWAREOVERVIEW
Following section gives a detailed description of the operating system, technology , and language used

in the project.

VISUALSTUDIOCODE

Visual Studio Code, also commonly referred toas VSCode ,is a source-code editor made
byMicrosoftforwWindows, LinuxandmacOSdevices.Featuresincludesupport  for debugging, syntax
highlighting, intelligent code completion, snippets, code refactoring, and embedded Git. Users can
change the theme, keyboard shortcuts, preferences ,and install extensions that add additional
functionality . Visual Studio Code is a source-code editor that can be used with a variety of
programming languages, including Java, JavaScript, Go, Node.js, Python, C++,C, Rust and Fortran.
[.Out of the box, Visual Studio Code includes basic support for most common programming
languages. This basic support includes syntax highlighting, bracket matching ,code folding, and
configurable snippets .Visual Studio Code also ships with IntelliSense for JavaScript, TypeScript ,
JSON, CSS, and HTML, as well as debugging support for Node.js.
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3.3 SYSTEM DESIGN

System design outlines the architecture and structure of the entire system. It considers factors such as

performance, security, and maintainability.
3.3.1 SYSTEM ARCHITECTURE

User Interface Layer — Provides access to users for interaction (admin portal, faculty dashboard).

Application Layer — Contains logic for face recognition, attendance marking, and data processing.

Database Layer — Manages persistent storage of user data, face encodings, and attendance logs.
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3.3.2
screenshots
¢ Automatic Attendance System — o X
AUTOMATIC ATTENDANCE SYSTEM
Register Students Take Attendance Reports
STUDENT REGISTRATION
Name: FACE PREVIEW
Register Number: No face captured yet
Face Status:
Not Captured
[(aplum Face] [ Register ] Clear Form
REGISTERED STUDENTS
Fig.1: REGISTRATION
¢ Automatic Attendance System = o

AUTOMATIC ATTENDANCE SYSTEM

Register Students Take Attendance Reports

LIVE CAMERA VIEW

Camera feed will appear here when attendance starts

Status: Waiting to start

‘Start Attendance Stop Attendance Clear Today's Records Refresh List

TODAY'S ATTENDANCE

Fig. 2: TAKING ATTENDENCE
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§ Automatic Attendance System = ]

AUTOMATIC ATTENDANCE SYSTEM
Register Students Take Attendance Reports

SELECT DATE

Date: 20250404 ®
Generate Report] [Export to CSV] [Export to PDP]
ATTENDANCE STATISTICS
ATTENDANCE REPORT
ID NAME REGISTER NUMBER TIME

Fig.3: ATTENDENCE REPORT
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§ Automatic Attendance System = o
Not Captured
[Caplure Face] [ Register J Clear Form
REGISTERED STUDENTS
Delete Student
ID Name Register Number

1 AswinV v/ NCE22CS048

2 Adithya Haridas v/ NCE22CS010

3 Agunk v/ NCE22CS5038

4 Ajmal PA / NCE22CS015

Face captured successfully 2025-04-09 11:56:40

Fig.4: ATTENDENCE REPORT LIST
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