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Abstract. This paper explores the development and implementation of a face
recognition-based attendance system using group photos. The system leverages
advanced Al algorithms and deep learning techniques, such as convolutional
neural networks (CNNs) and facial landmark detection and Face Recognition, to
accurately identify individuals in group photos, ensuring reliable attendance
tracking. By storing facial features in a MySQL database, the system ensures fast
and secure attendance tracking. The automated process eliminates manual errors,
prevents proxy attendance, and significantly reduces time spent on attendance
tracking. Unlike biometric fingerprint or RFID systems, which require individual
scanning, our system allows for real-time attendance marking with minimal user
interaction. Attendance management is a crucial process in educational
institutions, affecting academic performance, discipline, and administrative
efficiency. Traditional methods, such as manual roll calls, RFID-based systems,
and biometric scanners, have several limitations, including human errors, time
inefficiency, and vulnerability to proxy attendance. These challenges necessitate
a more automated, accurate, and scalable solution. The Face Recognition-Based
Attendance System Using Group Photos addresses these issues by leveraging
computer vision and deep learning techniques to recognize multiple faces in a
single captured image and mark attendance automatically.

Keywords: MTCNN, CNN, FaceNet, Face Recognition, Deep Learning,
Attendance Tracking , MySQL

1. INTRODUCTION

Traditional attendance management systems, reliant on manual roll calls or biometric
scanners, are increasingly challenged by inefficiencies, time constraints, and
vulnerabilities to proxy fraud. The advent of computer vision and artificial intelligence
(AD) has introduced transformative solutions, with facial recognition emerging as a
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cornerstone for automating attendance tracking. This research presents an innovative
system designed to revolutionize attendance logging by analyzing group photographs
through advanced Al algorithms. By harnessing deep learning architectures, such as
convolutional neural networks (CNNs), the system detects and identifies multiple faces
in real time, cross-referencing them against a pre-registered database of students or
employees. Unlike conventional methods, this approach eliminates manual
intervention, enabling seamless attendance recording even in large gatherings, while
addressing challenges like variable lighting, occlusions, and diverse facial expressions
through robust feature extraction and pattern-matching techniques

The system’s technical framework integrates image preprocessing modules to
enhance input quality, face detection algorithms for accurate localization, and feature
embedding models to generate unique biometric templates. These components
collectively ensure high recognition accuracy and resilience to spoofing attempts, as
liveness detection mechanisms distinguish genuine faces from static images.
Furthermore, the architecture supports bulk processing of group photos, significantly
reducing time spent on attendance management in educational or corporate settings.

Beyond operational efficiency, the system offers transformative institutional
benefits, including the eradication of proxy attendance, minimized administrative
workload, and digitized record-keeping for compliance and analytics. By merging Al-
driven innovation with practical usability, this system exemplifies the potential of
modern computer vision to redefine administrative workflows, setting a precedent for
future advancements in automated attendance solutions.

II. RELATED WORK

A significant body of research has focused on developing automated attendance
systems based on face recognition. Early systems primarily relied on classical
methods. For example, Sunaryono et al. [8] developed an Android-based attendance
system using Haar cascades and LBP for face detection and recognition. Although
effective under controlled conditions, such approaches were limited by low robustness
against illumination changes and complex backgrounds.

Face recognition has been extensively studied, with various algorithms proposed for
detection, alignment, and feature extraction. FaceNet, developed by Schroff et al.
[15], introduced a triplet loss-based deep learning model that maps facial images
into a compact Euclidean space, improving recognition accuracy. Similarly, Zhang et
al. [16] proposed the Multitask Cascaded Convolutional Network (MTCNN),
which enhances face detection and alignment using a cascaded CNN architecture.
Moreover, other approaches such as Gradient Boosting Decision Trees (GBDT) and
Active Shape Models (ASM) have been explored in attendance systems [17]. This
work integrates these advancements to develop a robust group-based attendance
system
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Subsequent efforts have incorporated deep learning to overcome these limitations.
Bhat et al. [9] introduced a deep learning—based group photo attendance system
employing one-shot learning techniques, which significantly improved recognition
rates. However, their system required high computational resources and was less
optimized for real-time applications. Budhima et al. [13] compared LBPH with CNN-
based methods and demonstrated that deep architectures offer superior accuracy and
adaptability in dynamic environments.

Other works, such as that by Al-sabaeei et al. [12], proposed smart attendance
systems that harness deep learning for real-time identity verification. While these
systems achieved high accuracy, they often focused on individual face recognition
rather than addressing the complexities of group photographs. More recent
approaches have leveraged lightweight networks like PocketNet [10] and margin-
based loss functions (e.g., ArcFace [6] and CosFace [7]) to enhance discriminative
feature learning and computational efficiency. The paper “AUTOMATIC
ATTENDANCE MANAGEMENT” [14] provides a comprehensive overview of an
attendance system utilizing face recognition; however, many such systems focus on
single-face scenarios. In contrast, our approach is specifically designed for group
photographs, addressing the complexities of detecting and recognizing multiple faces
simultaneously.

Despite these advancements, challenges remain in achieving robust performance in
large, dynamic groups and under varying environmental conditions. Our work builds
on these prior studies by integrating the robust detection capabilities of MTCNN with
a customized CNN optimized for processing group photographs, thereby addressing
scalability and real-world robustness.

III.PROPOSED SYSTEM

This Face Recognition-Based Attendance System Using Group Photos was developed
with the intention of overcoming the inefficiencies that are inherent in the
conventional ways of monitoring attendance. Rather of depending on human roll
calls, biometric scans, or RFID cards, the system takes group photos of pupils and
analyzes them using deep learning algorithms. This eliminates the need for these
methods. By eliminating the need for individual scans, this technology makes the
process of registering attendance more streamlined and efficient with regard to time.

Methodology:

1] Registration:The proposed system begins with a registration phase, where
individual images of students are captured and uploaded as a ZIP file. These images
are extracted and processed to build a reference database of known faces. Each image
should clearly depict a single student, and the file name is used to identify the student
(e.g., student name or ID). Using machine learning-based facial recognition
techniques, the system extracts unique facial feature vectors, known as face
encodings, from each image. These encodings are stored and later used for
comparison during attendance marking. This registration process enables the system
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to accurately detect and identify students' faces in a group photo captured from the

classroom, forming the foundation for the automated attendance process.
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Fig.1. individual images of students
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2] Image Capture:A high-resolution camera, strategically installed within the
classroom, captures a group photograph of all students present at a particular time,
typically while they are seated in their respective positions. This image serves as the
primary input for the attendance detection process. Once the group photo is captured,

it is forwarded to the system’s processing module, where advanced face detection
algorithms are applied to locate and extract all visible faces from the image. These
detected faces are then analyzed and compared against the pre-registered student face
encodings to determine individual identities, enabling the system to accurately mark

attendance based on facial recognition.
=
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Fig.2. Group photograph of all students
2|Face Detection: Using Multi-task Cascaded Convolutional Networks
(MTCNN),the system detects multiple faces within the captured image. It filters out
low-quality or blurry images to ensure accuracy.
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Fig.3. System Workflow

3] Face Recognition:Once the faces are successfully detected within the group
photograph, the system utilizes Convolutional Neural Networks (CNNs)—a class of
deep learning models highly effective in image recognition tasks—to extract
distinctive facial features from each detected face. These features are encoded into
high-dimensional numerical vectors known as face embeddings, which uniquely
represent the facial structure of each individual. The system then compares these
extracted embeddings against the pre-stored facial encodings of registered students
that were created during the initial registration phase. By calculating the similarity
between the detected face encodings and the stored database, the system accurately
identifies which students are present in the image. This comparison process enables
the reliable matching of faces, even under varying lighting conditions, angles, or
minor changes in facial expressions, ensuring precise attendance marking through
facial recognition technology.

4] Attendance Updates & Reports: 1f a match is found, the system automatically
marks the student as present in the MySQL database. If a student is not detected, they
are marked as absent. Attendance records are instantly updated and displayed on an
interactive dashboard. Teachers can view daily reports, and students can check their
attendance status through a web interface.
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1001 Vvaishnavi Kadam T absent 05-04-2025 12:00 AM
1002 Avani Daghale T present 05-04-2025 12:00 AM
1003 Vaishnavi Somase 1T present 05-04-2025 00:00
1004 Aradhya Pawar T absent 05-04-2025 12:00 AM
1005 Kajal Magar T present 05-04-2025 12:00 AM
1006 Dhanashree Aher T present 05-04-2025 12:00 AM
1007 Priyanka Magar T absent 05-04-2025 12:00 AM
1008 Ankita Pawar T present 05-04-2025 12:00 AM
1009 Maheshwari Daghale T present 05-04-2025 12:00 AM
1010 Renuka Gore T present 05-04-2025 12:00 AM
1011 Vaishnavi Daghale T absent 05-04-2025 12:00 AM
1012 Rutuja Daghale T present 05-04-2025 12:00 AM
1013 Srushti Daghale T present 05-04-2025 12:00 AM
1014 Roshani Mhaske T present 05-04-2025 12:00 AM
1015 Dhanashree Gore T absent 05-04-2025 12:00 AM
1016 Pranali Pawar T present 05-04-2025 12:00 AM
1017 Amruta Gore T present 05-04-2025 12:00 AM
1018 Sharayu Dhaghale T present 05-04-2025 12:00 AM
1019 Siddhi Solase T absent 05-04-2025 12:00 AM

Fig.4. Attendance records
Key Advantages of the Proposed System:
Automated and Non-Intrusive: No need for students to scan cards, use fingerprints, or
interact with the system manually.Prevents Proxy Attendance: Unlike RFID or QR
code-based systems, facial recognition ensures that only physically present students
are marked.
Scalability: Works efficiently in large classrooms, capable of recognizing multiple
students at once.
Fast Processing: Attendance is updated within seconds, reducing classroom
disruptions.
Integration with Existing Systems: The system can be linked to institutional databases
or learning management systems (LMS) for seamless access.

IV.RESULT

The system was tested in a controlled environment with a group of 15 and more
students. The outcomes demonstrated:

An overall accuracy rate of 98% when identifying individuals from group photos.
This performance is comparable to other leading systems, some of which achieve up
to0 99.97% accuracy under ideal conditions.
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Fig.5. A group of 15 and more students
A false positive rate of 0.5% and a false negative rate of 1.5%, aligning with top

algorithms that maintain low false-negative rates (below 1%) across various
demographics.

An average processing time of 2.3 seconds per group photo containing 10-15
individuals, marking a significant efficiency improvement relative to other systems
which may take up to 30 seconds.

Consistent robustness under varied lighting conditions, with only a 2% drop in
accuracy even in low-light scenarios, whereas other systems may suffer a
performance drop exceeding 10%.

Stable performance across different camera angles, achieving 95% accuracy within a
deviation of 5° from the frontal view, although performance declines with angles
greater than 45°.

Compared to traditional methods, the system notably:

Decreased attendance processing time by approximately 60% relative to manual
systems.

Enhanced overall attendance tracking accuracy by 15% compared to RFID-based
systems, which are already significantly faster than manual methods.

Eliminated instances of "buddy punching," a common issue in traditional systems, by
ensuring physical presence for clock-in and clock-out actions.
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V.FUTURE WORK

While the Face Recognition-Based Attendance System Using Group Photos has
demonstrated remarkable efficiency and accuracy, there is always room for further
enhancements and optimizations. As technology evolves, integrating advanced
features will improve the system’s performance , scalability, and usability across
different domains.One major area of improvement is enhancing recognition accuracy
in challenging conditions. While the system performs well in standard environments,
factors like low lighting, facial occlusions (e.g., masks, scarves, sunglasses), and
unusual facial expressions can still affect detection rates. To address this, future
development will involve training the model on a more diverse dataset and
incorporating adaptive image enhancement techniques, such as contrast adjustment,
shadow removal, and low-light compensation.

Another key focus area is cloud-based integration. Currently, the system relies on
local servers and databases for storing attendance records. By migrating to cloud
storage, institutions can access and manage attendance data remotely from anywhere.
Cloud-based processing also allows for real-time synchronization across multiple
campuses, making the system scalable for large educational institutions, universities,
and corporations.

Additionally, privacy and security enhancements will be a continuous focus.
Implementing secure face embedding techniques, encrypted data storage, and
compliance with privacy regulations (such as GDPR) will ensure that the system
remains safe and ethical.

With these improvements, the Face Recognition-Based Attendance System will
evolve into a comprehensive, intelligent, and fully scalable solution, capable of
meeting the growing demands of educational institutions and workplaces worldwide.

V1. CONCLUSION

In conclusion, while current performance metrics are promising with a 98%+
detection success rate and 97% attendance marking accuracy, further improvements in
response times and real-world robustness are necessary. The system demonstrates
significant potential when compared with traditional attendance methods,
demonstrating efficiency improvements, reduced administrative overhead, and
enhanced data integrity.

Implementing this system in a diverse range of classroom environments has
provided valuable insights into both the strengths and limitations of current
technologies. Future research will address the highlighted maintenance and
integration challenges while exploring innovative methods to further streamline the
attendance process. The deployment of this system in educational institutions can help
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streamline administrative tasks, provide accurate attendance records, and ultimately
support a more effective learning environment. This work serves as a foundation for
future studies in automated attendance systems that are secure, reliable, and

seamlessly integrated into modern educational infrastructures.
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Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter's
Creative Commons license, unless indicated otherwise in a credit line to the material. If material
is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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