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ARTICLE DETAILS ABSTRACT
Corresponding Author:  This paper shows the complete attendance system we built utilizing modern web
Aizaz Ahmad technologies. We integrated React and Material-UI for the Ul, Node.js and Express for the
backend, which handles administration as well as MongoDB for the datastore, and OpenCV
Key words: and the face-recognition library for accurate face recognition. We deliver a contactless,
Face Recognition, remarkably reliable, and efficient attendance tracking system. The contactless attendance
Attendance System, capturing and verification methodologies we developed smarten the process in educational
Al/ML and industrial setups. It enhances security and reduces the potential of human error.

1. Introduction

Conventional attendance methods, like RFID card scanning or manual roll calls, are frequently laborious, prone to
mistakes, and susceptible to fraudulent attendance. The development of computer vision and artificial intelligence has
made face recognition technology a viable option for automating attendance systems. Without requiring physical contact
or manual data entry, face recognition attendance systems recognize people based on distinctive facial features captured
by a camera. To accurately detect and encode faces, we use OpenCV and the face-recognition Python library to
implement a full-stack face recognition attendance system. We oversee API requests and communicate with a MongoDB
database that houses user and attendance data, with the backend created using Node.js and Express. React is used to
build the frontend.

1.1 Problem statement

Manual attendance systems are ineffective and vulnerable to manipulation and human error. Biometric devices or RFID
cards may malfunction, be misplaced, or be counterfeited. A contactless, precise, scalable attendance system that reduces
human intervention and boosts data reliability is required. Problems with scalability and susceptibility to errors and
manipulation make systems such as biometric and RFID tracking challenging. Issues regarding such systems include:
Fraudulent Entries: Proxy attendance is common in educational institutions.

e Device Dependency: Physical cards or devices may also be lost, damaged, or fabricated.

e Human Error: Data may be manually input incorrectly, or some fields may be omitted entirely.

2. Methodology

Face Registration: User’s facial characteristics are captured and transformed into numerical vectors through facial
recognition algorithms available in Python. These vectors are pickled and saved for later reference.

¢ Recognition of the Face: Webcam feeds are accessed and processed using OpenCV. The obtained facial encodings are
compared with the kept vectors to see if they match. A successful match triggers the logging of attendance.

e Management of Attendance: Upon recognition, the user’s details are automatically retrieved from MongoDB and
saved along with the current date and time. The backend interacts with the recognition service to change the data and
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synchronize it with what is already in place. To identify users, live webcam frames are transmitted to the backend, where
stored known encodings are compared with captured face encodings.

Technology Stack

¢ Frontend: React + Material-UI (MUI)

e Backend: Node.js + Express

e Database: MongoDB

¢ Recognition Engine: Open-Source Computer Vision Library Face-recognition (Python)
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Figl: Generic framework for face recognition
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Fig 2: Flow

To manage API endpoints, send image data to the Python recognition service, and store attendance logs, the backend is
built with Node.js and Express. The frontend React application uses MUI components to display attendance records in
real time, send snapshots on a regular basis, and access the webcam.

Fig 3: An Attendance System Using Facial Recognition |VersionX
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Fig 4: Face Recognition Attendance System in various Industry.
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Fig 5:Dashboard

3. Result

® Real-Time Dashboard: A React based interface which presents live attendance updates with the option to filter by
date, time, and user ID.

® Notifications: Alerts that pop up upon successful attendance record.

® Data Visualization: Trends in attendance over the course of days or weeks presented via charts which we use from
libraries like Chart.js or Recharts.

Fig 6: Marked Attendance Fig 7:Attendance done
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Comparative Analysis:
Feature Manual System ID Scanner Face Recognition System
Contactless No Partial Yes
Fraud Resistance Low Medium High
Real-Time Monitoring No Yes Yes
Scalability Low Medium High
Hardware Requirement Medium High Low

For instance:

e Screenshot of a dashboard built with React that shows attendance records in real time.
e An example of a timestamp-based recognition success notification.
o A graph that displays attendance patterns over a period of one week or one month.

4. Conclusion

An automated, precise, and contactless approach to attendance management is offered by the developed face recognition
attendance system. Compared to conventional systems, it greatly increases efficiency and security by utilizing cutting-
edge web technologies and potent computer vision algorithms.

e Antenna: A crucial element for both the transmitter and receiver. It facilitates the transmission and reception of radio
signals, ensuring efficient communication between devices.

e Frequency Oscillator: The frequency oscillator generates a stable carrier frequency for the RF module. This frequency
is a key parameter in establishing communication between devices.

e Microcontroller Interface: Many modern RF modules include interfaces with microcontrollers, enabling seamless
integration into electronic systems. This interface allows for control and coordination with other components.

5. Future and scope

The face recognition-based attendance system has significant potential for future enhancements and broader
deployment. One important area is scalability and remote accessibility, allowing institutions to manage and monitor
attendance across multiple locations seamlessly. To strengthen security, liveness detection can be integrated to prevent
spoofing attacks using photos or videos. Support for mobile applications would also be beneficial, enabling users to mark
attendance using their smartphone cameras. Additionally, implementing multi-face recognition capabilities would allow
the system to handle group attendance simultaneously, which is particularly useful in classrooms or large gatherings.
Deploying the system on the cloud would facilitate centralized data storage, backup, and access from any location.
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