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Abstract:  Attendance monitoring is necessary in schools to track student presence and participation. Manual 

methods, though accurate, are time-consuming and inefficient for big numbers of students. Automated systems 

like biometric identification have enhanced efficiency but tend to be time-consuming due to individual 

verification, causing delays. This project proposes a new attendance system based on face detection and 

recognition technology. A high-definition camera takes pictures of classrooms, and a face detection model 

detects multiple faces from the group photo. These faces are then compared to a student database based on a 

recognition model. The system generates attendance records automatically in Excel form for effective record-

keeping once identified. The suggested system has been experimented with many group images with great 

accuracy and efficiency over manual processes. Through minimizing human input, this system presents a 

complete automatic attendance solution perfect for today's learning environments. It improves attendance 

tracking precision, streamlines administrative work, and is fully integrated with institutional management 

systems for enhanced data management. 

 

1. INTRODUCTION 

 

Attendance marking is a straightforward process in schools to record student attendance and keep academic records. 

Traditional manual attendance is by roll call or paper register, which, although accurate, is very time-consuming and 

not efficient for large numbers of students. Automated attendance systems based on biometrics like fingerprint 

scanning, face recognition, and iris scanning made the process quick but are still subject to human intervention to scan 

attendance individually. These processes also have issues with hygiene, especially in common contact-based systems 

like fingerprint scanners. To overcome these shortcomings, this project presents a sophisticated face recognition-based 

attendance system based on Haar Cascade and Convolutional Neural Networks (CNNs) to provide an automated, 

contactless, and efficient attendance marking process. The system takes one group photo of students in a class by a 

high-resolution camera. The Haar Cascade process picks out individual faces from the picture and isolates them, and 

a CNN-based deep learning algorithm recognizes the students by comparing their faces against a pre-trained student 

database. The system presented also provides automatic report generation of attendance and export in Excel format, 

which is easy for faculty members and academic administrators. By avoiding individual biometric scan or manual roll 

call, this system eliminates human interaction to a large extent, enhances accuracy, and is easily integrated with 

existing academic management systems. The high efficiency, scalability, and ease of implementation make this 

solution perfect for smart classrooms, providing a more efficient and automated attendance management system.  

 

 

 

2. LITRATURE SURVEY 
 

Attendance tracking is among the essential school activities that promote student participation and academic 

accountability. Manual roll calls and RFID-based systems are time-consuming, prone to errors, and uneconomical for 

massive student rolls. In response to such constraints, biometric technology-based computerized attendance systems 



Rama Ranjini et.al /Computer Science, Engineering and Technology,3(2), June 2025, 158-165 

 

Copyright@ REST Publisher                                                                                                                                                      159 

have been proposed. Fingerprint and RFID-based systems are cost-effective but touch-based, with hygiene and 

scalability issues in post-pandemic settings. The emergence of computer vision and deep learning recently saw 

contactless attendance systems from face recognition. Haar Cascade-based face detection algorithms have widely been 

used for real-time face localization because of their low computation cost. They are susceptible to difficulties from 

fluctuating light and occlusions. For greater precision, deep learning-powered Convolutional Neural Networks 

(CNNs) have been employed for accurate face recognition with high precision in varying environments. Some studies 

have examined the integration of CNN models with attendance management systems, indicating their ability to 

increase identification precision and minimize manual intervention. Researchers have also proposed real-time 

processing and smooth integration with educational management systems. Automated attendance systems reporting 

attendance in organized formats like Excel simplify maintenance and allow for administrative control. Research 

demonstrates that incorporation of such systems into institutional infrastructure facilitates automating processes, 

decreasing faculty workload, and increasing data accuracy. Challenges still remain in the optimization of real-time 

processing in big classes, recognition accuracy over varying facial variations, and integration with installed academic 

technologies. This project is an extension of previous work in creating an automated touch-less attendance system 

based on Haar Cascade for detection and CNN for identification, with the goal of creating a hygienic, scalable, and 

efficient solution for educational institutions today. 

 

3. SOFTWARE 
 

OpenCV: Open CV is the best model among other models. OpenCV is a general-purpose computer vision library for 

machine learning. Open CV was designed to enable technology and processes and enhance machine understanding in 

products of business value. Open CV is a BSD licensed product and the underlying software code is simple to use and 

change. The collection contains over 2,500 advanced methods, many techniques, and advanced techniques in machine 

learning and computer vision. Besides face and object recognition, 3D point clouds from stereo cameras, 3D object 

models from images, combining images to produce high-resolution images of the scene, searching and eliminating 

similar images in the image set. Flash photography These algorithms can be utilized for many tasks, including red-

eye detection in images, eye movement tracking, and recognition of scenes. It supports Windows, Linux, and Android, 

and has C++, Python, and Java. The automatic attendance system utilizes face recognition technology to produce an 

algorithm that can recognize students' faces when entering the classroom, and the system can recognize students and 

detect them. In face identification, cascade classifiers were utilized, and the Haar cascade algorithm was utilized in 

selection using the PCA method and LBPH classification. It is time-saving compared to traditional academic processes 

and aids in tracking students in classrooms, exam rooms, or lecture halls. 

 

 
 FIGURE 1. Work Flow 
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FIGURE 2. A repository architecture for an IDE 

4. EXISTING SYSTEM 

Application of image processing in attendance systems has brought with it a chain of automatic thumbprint scan, iris 

scan, and face detection based attendance systems. Fingerprint scan based attendance system was the first biometric 

attendance system. Each student has unique fingerprints, which are scanned to take attendance. Iris scan based 

attendance system ended the proxy attendance system based on fingerprint cards. Iris scan based attendance system 

takes attendance by scanning the iris pattern of students. Face recognition is also commonly used to identify a person 

from a crowd or scene. Face recognition based marking of attendance is also used in institutions. Face recognition 

based marking of attendance, fingerprint based marking of attendance, and iris scanning based marking of attendance 

is suffering from the reality that more Human- Machine Interaction is required because one student at a time can take 

attendance and cannot be used in classes where a group of students have to take their attendance. 

Disadvantages: Less accuracy, Less sensitivity, It extract the reduced number of features, Time consuming. 

5. PROPOSED SYSTEM 

The suggested system is an automatic attendance marking system using Haar Cascade for face detection and 

Convolutional Neural Networks (CNNs) for face recognition to mark attendance efficiently and precisely. The system 

has zero manual roll calls and one-to-one biometric scans with the use of a single group photo of students in a 

classroom and processing it to automatically mark attendance. In the first stage, the classroom picture is taken by a 

high-resolution camera and processed through the Haar Cascade algorithm to detect a number of faces of the students 

in the picture. After the detection of faces, they are preprocessed and extracted to recognize them. In the second step, 

a deep learning model using CNN recognizes each student by matching their extracted feature with the stored dataset. 

After successful recognition, the attendance is automatically marked and stored in the database. Additionally, the 

system generates attendance reports in Excel format, which is easily available and maintainable by faculty and 

administrators. The system under discussion is contactless, fast, and extremely reliable, and thus a suitable choice for 

smart classrooms. With minimal human intervention, higher efficiency, and seamless integration with academic 

management systems, this solution further facilitates the overall automation of attendance monitoring in schools and 

colleges.  

Advantages:  

 Applies face recognition technology, which has fewer chances of spreading disease than fingerprint or card-

based systems. 

 Merges Haar Cascade for face detection and deep learning with CNN for face recognition to provide accurate 

identification even with changing lighting and seating conditions. 

 Records a group photograph to record attendance for all the students at one go, unlike the conventional 

biometric systems, which scan individually. 

 Automatically creates attendance reports and exports them to Excel to simplify tracking faculty and 

administrator attendance records. 

 With minimal hand intervention, contributing to overall efficiency and minimizing administrative load. 
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Haar Cascade: Haar Cascade algorithm is a machine learning face detection algorithm in real-time. It uses a sequence 

of rectangular filters to detect specific facial features such as the eyes, nose, and mouth. These filters move through 

an image in multiple scales in order to identify faces of multiple sizes. Thousands of positive images and negative 

images are trained by the algorithm in order to learn a good model for detection—positive images containing faces 

and negative images containing non-face items.  

 
FIGURE 3. Max Pooling 

Convolutional Neural Network (CNN): At detection, the Integral Image method is utilized to compute the feature 

values quickly, greatly reducing the processing time. The system detects the input image using a cascade classifier 

and a set of Haar-like features. All the layers continuously eliminate the non-face regions so that the rest of the region 

is most probably a face. After detection of the face, face cropping and extraction is conducted for the next process—

face recognition. After detecting faces using the Haar Cascade algorithm, the Convolutional Neural Network (CNN) 

model is employed for face recognition. CNN is a deep learning model that is specially used to examine image patterns 

by extracting unique facial features such as eye distance, jawline, and skin texture. The CNN model contains some 

significant layers that process and classify images for proper recognition. Input Layer: The CNN starts with an input 

layer that accepts the raw pixel intensities of the input image. The pixel intensity is the raw information to be processed 

further. Convolutional Layers: The layers are the heart of CNN, where the filters (kernels) traverse the image to detect 

specific patterns or features such as edges and textures. The network is able to learn more abstract and complex 

features with multiple convolutional layers. Activation layers (ReLU): Rectified Linear Unit (ReLU) activation 

function brings non-linearity to the model such that the model can learn complex trends and relationships in the data. 

Pooling Layers: Pooling layers, usually Max Pooling, lower the spatial dimension of feature maps in a structured way 

without losing the most important information. This reduces computational complexity and enhances the network's 

capability to detect faces from multiple angles Flattening Layer: This layer flattens the output of convolutional and 

pooling layers from multi-dimensional to a one-dimensional vector, which is now suitable for classification. Fully 

Connected Layers: These layers use the flattened vector and apply the high-level features learned by convolutional 

layers to identify prominent facial features. Output Layer: It is the last layer, and it identifies the face by comparing 

extracted features with a pre-trained student database. It most commonly uses the softmax activation function in order 

to output probability distributions to estimate the probability of a given face belonging to a specific student.  

 

FIGURE 4. Convolutional Neural Network 
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6. TESTING METHODOLOGY 

Testing and deployment of the face recognition attendance system involved a number of steps to provide efficiency, 

accuracy, and reliability. Unit testing was done to test the functionality of individual modules such as image 

acquisition, Haar Cascade-based face detection, and CNN- based face recognition. The image acquisition module was 

tested at image quality and camera input, and the Haar Cascade algorithm was tested at face detection accuracy for 

varying lighting conditions. The CNN-based recognition module was tested with a pre-trained student database to 

provide correct identification. Integration testing was carried out to test data transfer and module integration, ensuring 

synchronized detection and recognition without discrepancy or lag. Performance testing involved checking the system 

at varying classroom conditions, capturing images at varying seating plans and distances to ensure efficient real-time 

processing. Accuracy testing involved comparing recognition output with actual student records, fine-tuning the CNN 

model with extra datasets to improve precision, and reducing false positives and negatives. The system was very 

accurate at varying facial expressions, angles, and lighting. Error handling testing finally accounted for cases of 

incorrect recognition, missing faces, and overlapping detections. Misrecognized faces were identified, and a manual 

override facility was provided to facilitate faculty correction. Extra error-handling components were included to 

improve system reliability and reduce recognition failure in difficult cases, ensuring accurate and automatic attendance 

marking. 

7. RESULTS AND DISCUSSION 

This image depicts the initial step of the face recognition process, the face detection and data gathering, wherein the 

system is taking face shots to build its database of known faces. The reason that there is no known match yet is that 

the system is building the dataset for the subsequent steps of recognition and verification. 

 
 FIGURE 5. Use case 1 

This image demonstrates a working face detection system, where the system is able to identify and highlight the 

presence of a human face within the given image.  

 

FIGURE 6. Use case 2 
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This is the attendance sheet after the recognition process. Recognized students are marked as 'Present' and absent 

students are marked as 'Absent'. The list of absentees will be mailed to the concerned faculty email-id 

 FIGURE 7. Use case 3 

8. FUTURE CHANGES 

 

The Attendance Management System has significantly augmented traditional attendance with automation, accuracy, 

and efficacy. However, as technology advances, several probable upgrades can optimize its performance, security, 

and adaptability even more. A crucial upgrade is combining AI-powered real-time emotion recognition with 

attendance marking, which can help teachers assess student engagement and participation in lectures. Using facial 

expression observations, the system can show participation levels, and accordingly, based on that, teachers can 

modulate pedagogy. Another crucial upgrade is incorporating cloud storage and processing, which would maximize 

scalability, ensure ease of accessing data, and provide enhanced computing power for deep learning-based facial 

recognition. This would also give multiple-campus access, allowing multi-branched institutions to keep attendance 

records central. To optimize security even further, multi-factor authentication (MFA) can be implemented to restrict 

access to unauthorized individuals, while blockchain can be employed to create tamper-proof attendance records for 

transparency and fraudulent attendance marking prevention. Also, voice recognition can be introduced as an alternate 

verification process, especially where facial recognition is impeded by illumination levels or obstructions like masks 

or caps. Another key upgrade is  integrating the mobile app, which would provide real-time notification support, views 

on attendance records, and assistance with remote marking of attendance for blended or online learning setups—an 

imperative for institutions following blended learning models. Lastly, IoT-based smart classroom integration can be 

explored, where smart devices like smart doors with face recognition permit access only to allowed students while 

simultaneously marking attendance, making fixed installations of cameras obsolete and enhancing security in the 

classroom. Lastly, optimizing the algorithms and training the AI models on diverse datasets like different ethnicities, 

ages, and expressions would make the system robust and inclusive to provide high accuracy even in adverse conditions 

like low-light lecture halls or lecture rooms. 
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10. CONCLUSION 
 

Development of a face recognition-based attendance system using Haar Cascade for face detection and Convolutional 

Neural Networks (CNN) for face recognition overcame the constraints of the conventional and biometric attendance 

system effectively. In comparison to attendance through manual roll calls or RFID-based attendance, the system 

automates the process in its entirety and minimizes manual intervention to a great extent, thereby improving accuracy 

and efficiency manifold. The process includes taking a group photo of students in the class, thereby ensuring instant, 

contactless, and real-time marking of attendance without students having to physically touch any device. The Haar 

Cascade algorithm ensures efficient face detection, while the CNN-based deep learning network identifies students by 

comparing facial features with a pre-trained dataset of students. The attendance records get automatically updated, as 

well as the Excel reports getting generated, all contributing to a hassle-free experience for professors as well as 

administrators. Through rigorous testing and practical implementation, the system has resulted in high accuracy in 

face identification, even under varying lighting conditions and seating configurations. The error-handling mechanism 

ensures detection of any mismatches or non- recognizable faces, which get recorded for further manual verification 

and thus the reliability and flexibility provided by the system. With integration provision into scholastic management 

systems, this system is a viable, scalable solution for scholastic setups. Not only time-saving but also enhancing 

management of data, as well as security, along with transparencies in attendance registration, the proposed system 

delineates a platform for future development into AI- based attendance analytics, incorporation of cloud-based storage, 

as well as the provision of real-time notifications. Overall, the system provides intelligent and modern treatment for 

attendance management, thus representing the ideal solution to be integrated into smart classrooms as well as for 

digital scholastic setups. 
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