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[bookmark: ABSTRACT]ABSTRACT
This project is aimed at developing an interactive “AUTOMATED ATTENDENCE MONITORING SYSTEM”. This paper proposes an innovative approach utilizing AI-powered camera Systems for automated attendance Marking in educational institutions. Drawing upon Insights from renowned journals in the field, the system integrates facial Recognition and attendance tracking algorithms to accurately record student’s attendance. Additionally, it incorporates a parental notification feature, whereby if a student's attendance falls below the threshold of 70%,an automatic message is sent to their parents, altering them to the situation. The utilization of AI technologies enhances the efficiency and accuracy of attendance monitoring, while the parental notification system promotes parental involvement and awareness regarding their child's attendance performance. The implementation of such a system holds significant potential for improving overall attendance rates and fostering a collaborative approach between educational institutions and parents in ensuring students' regular attendance and academic success.
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1. [bookmark: 1.__INTRODUCTION]INTRODUCTION
The necessity of attendance management in educational institutions is emphasized in the study, along with the difficulty faculty members encounter in controlling growing class sizes, dealing with tardies,and avoiding proxy attendance. Potential answers to the problems are automated systems, such those built on biometric authentication. However, due to concerns, using conventional biometric techniques like fingerprint scanning might not be appropriate during a pandemic. In response to these challenges, the proposed CAMS employ’s facial recognition technology to accurately record attendance without the need for physical contact. High-definition cameras mounted in classrooms capture images of students' faces, which are then processed to identify individuals and record their attendance. This contactless approach not only reduces the risk of infection transmission but also offers a more efficient and accurate method of attendance monitoring compared to traditional manual or biometric systems. The suggested CAMS uses facial recognition technology to precisely record attendance in response to these difficulties without requiring direct physical touch. Classrooms are equipped with high- definition cameras that take pictures of students' faces. These images are processed to identify specific pupils and keep track of their attendance. Compared to manual or biometric systems, this contactless technique of attendance monitoring is more precise and efficient while also lowering the danger of infection transmission. Ultimately, in order to guarantee the security, effectiveness, and precision of attendance tracking in educational settings especially in light of the COVID- 19 pandemic—the study promotes the implementation of contemporary attendance management systems that make use of contactless technology and artificial intelligence.
1.1 [bookmark: 1.1_PROBLEM_STATEMENT]PROBLEM STATEMENT
This study underscores the challenges faced by educational institutions in managing attendance amidst increasing class sizes, tardiness, and potential proxy attendance issues. Traditional methods, including manual tracking and conventional biometric techniques, prove inadequate, especially during a pandemic, raising concerns about infection transmission. In response, the proposed Contactless Attendance Management System (CAMS) leverages facial recognition technology as a modern solution. This contactless approach, facilitated by high-definition cameras in classrooms, not only reduces the risk of infection transmission but also provides an efficient and accurate alternative to traditional attendance monitoring systems. By employing facial recognition and artificial intelligence, CAMS address’s the need for secure, effective, and precise attendance tracking, particularly in the context of the ongoing COVID-19 pandemic. The study advocates for the widespread adoption of these advanced attendance management systems to ensure the safety and effectiveness of attendance monitoring in educational settings.
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2. [bookmark: 2.__LITERATURE_SURVEY]LITERATURE SURVEY
[bookmark: _GoBack]In the paper [1] that has been referred, “Contactless Attendance Management System using Artificial Intelligence”. This paper was published in 2020.The paper introduces a Contactless Attendance Management System powered by Artificial Intelligence, specifically the InceptionV3 model, for automated student attendance tracking. It addresses challenges like proxy attendance and time constraints faced by faculty, offering high precision and recall in classifying different class labels. The system's touch-free design ensures student safety by eliminating the need for biometric attendance, especially in the context of contagious diseases like COVID-19. Overall, it aims to enhance reliability, accessibility, and security in attendance management within educational settings [2021 e-ISSN: 1742-6596p-ISSN: 1742-6588]. In the paper [2] that has been referred, “Automatic Attendance Monitoring System Using Deep Learning” published in 2021. In this research paper the proposed automatic attendance management system utilizes face recognition technology, specifically employing Deep Convolution Neural Network (DCNN) with the Facenet algorithm for face detection and recognition. Training the model involves using K-Nearest Neighbor (KNN) algorithm. Jetson nano serves as the platform for testing the system. Additionally, the document discusses the RFID-based attendance system as an alternative approach. To enhance face recognition accuracy in challenging environments, the Hybrid Robust Point Set Matching Convolutional Neural Network (HRPSM_CNN) is recommended. Various algorithms and libraries such as OpenFace, Dlib, Numpy, and Sklearn are utilized for implementation. The experimental results demonstrate the effectiveness and efficiency of the proposed system in automating attendance management through face recognition technology. [2020 e-ISSN: 2278- 0181].In the paper [3]that has been referred, “Development of Attendance Monitoring System with Artificial Intelligence Optimization in Cloud”publishedin2021.Inthisresearchthe document outlines a biometric-based automatic attendance management system proposal for educational institutions, integrating RFID, face detection, and temperature measurement for contactless attendance tracking. It emphasizes the utilization of artificial intelligence, machine learning, and neural networks to optimize accuracy and efficiency in attendance monitoring. The system's design includes evolutionary prototyping as a system development life cycle, with software and hardware integration for seamless operation. Positive testing results demonstrate the system's effectiveness in automating attendance processes and providing detailed reports, showcasing its potential to revolutionize attendance tracking in educational environments. [2021 e-ISSN:2686-3251 p-ISSN:2407-7275]. In the paper [4] that has been referred, “Face Detection and Recognition System for Enhancing Security Measures Using Artificial Intelligence System” published in 2020.In this research the document discusses the implementation of a Face Detection and Recognition System using Artificial Intelligence. The system captures facial features, creates templates, and matches them for identification, aiming to enhance security in public areas. It highlights the importance of user-friendly technology and the potential applications in various industries. Future work includes integrating Embed Systems for additional functionalities. The study references different techniques and studies related to face recognition, emphasizing the system's capability to improve security measures.[ 2020 e-ISSN:0974-5645 p-ISSN:0974-6846].In the paper [5] that has been referred, “Facial Recognition Technology-Based Attendance Management System Application in Smart Classroom” published in 2023.In this research the study presents a facial recognition-based automatic attendance system designed for smart classrooms, leveraging advanced algorithms like Viola-Jones, HOG, and YOLOv5 for precise face detection and verification. By automating the attendance process, the system surpasses traditional methods and previous studies in performance metrics. Despite challenges posed by varying environmental conditions, the system can efficiently handle up to 31 students simultaneously and generate detailed attendance reports. The integration of deep neural networks enhances surveillance capabilities, making the system a valuable asset for smart classroom environments. [ 2021 e-ISSN:2521- 5839 p-ISSN:1996-1944]. In the paper [6] that has been referred, “Design of Face Recognition AttendX for Recording Student Attendance Data Based on Artificial Intelligence Technology” published in 2020.In this research The study delves into the technical aspects of the AttendX platform, which leverages advanced face recognition technology for efficient attendance tracking. By employing models such as ResNet and Extended Mobile Net, the system ensures precise face detection and verification, even in scenarios where individuals are wearing masks. The research addresses challenges like anti-spoofing measures in facial recognition to enhance security and accuracy. It also explores the face embedding process and database storage techniques utilized by AttendXNet. Additionally, the study proposes testing methodologies for group attendance monitoring using IP cameras. Overall, the research highlights the technical sophistication of AttendX and Signy Advanced Technologies in enabling reliable and effective student attendance recording, with successful trial outcomes validating the system's efficacy. In the paper[7] that has been referred, “AI- Based Techniques for Real-Time Face Recognition-based Attendance System- A comparative Study” Published in 2020.In this research the technical aspects of face recognition involve intricate processes influenced by factors like lighting conditions and facial pose variations. Various models and techniques, such as Local Ternary Patterns and YOLO face detection, are employed to enhance accuracy. Deep neural networks like ResNet and AlexNet play a crucial role in
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achieving high accuracy rates. Histogram models like LBPH are utilized for feature extraction and classification. Leading companies like Amazon and Microsoft leverage deep neural networks for their face recognition services. Additionally, a successful demonstration of a face recognition attendance system using the Flask framework and AWS recognition API showcases the practical application of these technical advancements in real-world scenarios.In the paper[8] that has been referred, “ AI-Based Attendance Monitoring System” published in 2020.In this research the paper discusses various methods of attendance monitoring systems, including fingerprint-based, Radio Frequency Identification (RFID)-based, and Iris-Recognition based systems. It highlights the challenges faced by these systems, such as unauthorized access in RFID-based systems and the need for proper lighting conditions in Iris-Recognition systems. The study also mentions the implementation of AI-enabled attendance systems in educational institutions, emphasizing the benefits of automating attendance processes to reduce errors and ensure accurate monitoring. Additionally, the paper mentions the use of artificial intelligence in face recognition technology for attendance monitoring, aiming to enhance security and efficiency in tracking student attendance.[2020 e-ISSN:2278-3075].In the paper [9] that has been referred, “Fully automated classroom attendance system” published in 2019.In this Research the paper presents a fully automated classroom attendance system that leverages RFID technology, face recognition, and biometric verification. A mobile app called "JIC CMS" was developed for efficient student attendance management. The system uses RFID for marking students present, late, or absent based on entry time, and incorporates advanced algorithms like Open Face with CNNs for face recognition. The implementation aims to enhance competitiveness in the IoT realm and align with college attendance procedures, showcasing a blend of innovative technologies for streamlined classroom control. In the paper [10] that has been referred, “Development of a multi-client student attendance monitoring system” published in 2019.In this research the paper discusses the development of a multi-client student attendance monitoring system with a focus on the technical aspects. The system utilizes technologies such as RFID, face verification, and face recognition to automate attendance recording and monitor student presence in real-time. Client devices are connected to a server via wireless connection, allowing for seamless data exchange. The system architecture includes RFID authentication for initial identification, face-based identification on Raspberry Pi 2 board, and webpage integration for system management. Experimental results showed varying accuracy rates for face verification and recognition due to factors like wearing glasses and lighting conditions. The system also incorporates a database for storing attendance and student information, supported by a web application for viewing, updating, and analyzing attendance data. Overall, the system aims to enhance attendance monitoring efficiency through contactless biometric identification methods. [2021 e-ISSN:2277-3878].
1. [bookmark: 3._PROPOSED_SYSTEM]PROPOSED SYSTEM
An Automated Attendance Monitoring System using Face Recognition combines cutting-edge technology with a programmable camera and Raspberry Pi to revolutionize traditional attendance tracking Fig.1 illustrates the process, beginning with face detection to capture facial images of individuals. It then performs facial feature matching to identify specific facial characteristics. The identified facial data is matched against a database for face recognition and identification of each person methods. Employing advanced face detection and recognition algorithms, the system accurately identifies and records student attendance in real-time. Integrated with a secure database, it maintains comprehensive attendance records for efficient tracking. The system also introduces a proactive approach by monitoring attendance percentages, automatically notifying students and their parents via email if attendance falls below the defined threshold of 70%. This innovative solution not only ensures precise attendance management but also fosters timely communication between educational institutions and parents, promoting a collaborative effort towards student success. The integration of Raspberry Pi enhances the system's versatility and accessibility, making it an effective and scalable solution for modern educational environments.
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[bookmark: 3.1__BLOCK_DIAGRAM]
                                                                                       Fig.1
2.1 BLOCK DIAGRAM
The Block Diagram in Fig.2 illustrates the systematic architecture of the Automated Attendance Monitoring System using Face Recognition. At its core is the programmable camera capturing live video feed, which is then processed bythe RaspberryPi.Through the implementation of a robust face detection algorithm, the system identifies and locates faces within the video stream. Following this, the face recognition module matches the detected faces with preregistered while the face recognition module matches these faces with pre-registered student profiles stored in the database. The secure database not only holds student information but also serves as a repository for real-time attendance records. An additional layer incorporates attendance monitoring, with a feedback loop that checks attendance percentages against a predefined threshold. If a student's attendance falls below 70%, an automated email notification is triggered, alerting both the student and their parents. Fig.3 shows the circuit diagram, depicting the hardware components and their interconnections, including the Raspberry Pi, camera module, and display interfaces. The integration of these components forms a cohesive and intelligent system, seamlessly automating attendance tracking and promoting effective communication within educational institutions
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Fig.2
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3. [bookmark: 4._EXPECTED_RESULT]EXPECTED RESULT
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4. CONCLUSIONS
  Fig. 4
The development of the Automated Attendance Monitoring System using Face Recognition represents a significant leap forward in the realm of educational technology, offering not only enhanced efficiency but also affordability. The seamless integration of advanced face detection and recognition algorithms with a programmable camera and Raspberry Pi minimizes the need for expensive proprietary hardware, making the system a cost-effective solution for educational institutions with limited resources.
By automating attendance tracking, the system not only reduces manual efforts but also ensures accurate and real-time monitoring, contributing to a more efficient administrative process. The inclusion of a proactive attendance threshold mechanism, combined with automated email notifications, underscores the system's commitment to promoting student accountability and fostering communication, all within an affordable and accessible technological framework. Fig.4 showcases the real-time operation of the system, with facial recognition and attendance marking in progress, along with the attendance records being maintained in a spreadsheet format. As technology continues to reshape education, this project stands as an example of how innovation can be both impactful and economically feasible.
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