(l IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 13, May 2023

Smart Attendance Management System

Utkarsh Saxena, Shubham Agarwal, Yashashvi Singh Bhadauria, Prince Kumar
Department of CSIT
KIET Group of Institutions, Delhi-NCR, Ghaziabad, India

Abstract: In many businesses, attendance management systems are used to monitor the attendance of employees or
pupils. The manual entry and error-prone fingerprint scanning required by traditional systems can be time-consuming.
This study describes an intelligent attendance management system that uses image detection technologies to
automatically record attendance. The technology employs a camera to take pictures of people, and then computer
vision and machine learning algorithms are used to find and recognise the faces in the pictures. Following a successful
match between the identified faces and the pre-registered users in the database, the system registers the attendees’
attendance. The system is created to be accurate, effective, and user-friendly. Our experiments’ findings demonstrate

the system's excellent accuracy rate.
Keywords: Attendance Management

I. INTRODUCTION
Attendance management is a critical aspect of any organization, as it affects payroll, productivity, and employee
performance. In recent years, advances in technology have led to the development of smart attendance management
systems that automate the process of recording attendance. These systems use various technologies, such as biometrics,
barcodes, and QR codes, to identify individuals and record their attendance.
However, traditional systems have several limitations, such as the need for manual entry, which can be time-consuming
and prone to errors. Moreover, biometric systems can be expensive to install and maintain, and they may not be suitable
for all organizations, particularly those with a large number of employees or students.
To overcome these limitations, this paper presents a smart attendance management system using image detection
technology.
The system captures images of individuals using a camera and then uses computer vision and machine learning
algorithms to detect and identify faces in the images. The system then matches the detected faces with pre-registered
individuals in the database and records their attendance accordingly.

II. LITERATURE REVIEW
Smart attendance systems have gained significant attention in recent years due to the increasing need for efficient and
automated methods of recording attendance in educational institutions and workplace environments. One of the most
innovative solutions to this problem is the use of facial detection technology, which has been widely researched and
implemented in various domains.
The primary aim of this technology is to automate the process of taking attendance and reduce the time and effort
required to keep track of student attendance. This literature review provides an overview of the current state of research
on facial recognition-based smart attendance systems.
In [1], the author Kang used facial recognition to develop an attendance management system that could accurately
identify students in real-time with a 96% recognition rate.
Another study by the author of [2], Zhang investigated the privacy concerns surrounding the use of facial recognition
technology in schools. The authors found that while there were some privacy concerns, these could be addressed through
proper implementation and transparent communication with students and their families.
In a study by Kowsari [3], a smart attendance system was developed using DLib HOG facial detector and Support
Vector Machines (SVM) classifier. The system was tested on the AT&T dataset and the results showed that the DLib
HOG facial detector was able to achieve an accuracy rate of 97.68% in detecting faces in an image.
In [4], the authors Kumar, P and Singh explored the implementation of a smart attendance system using facial
recognition technology in a high school setting. The results showed that the system was able to accurately identify

Copyright to IJARSCT DOI: 10.48175/IJARSCT-10733
www.ijarsct.co.in

139




(l IJARSCT ISSN (Online) 2581-9429

-( ,‘ International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.301 Volume 3, Issue 13, May 2023

students with a 92% success rate, and improved the accuracy of attendance records. The study also found that students
and teachers alike appreciated the convenience and efficiency of the system.

In a research paper by Giirkan [5], a smart attendance system based on DLib HOG facial detector was proposed for use
in an educational institution. The system used the DLib HOG facial detector to detect faces in an image and a
Convolutional Neural Network (CNN) to identify individuals. The results showed that the system was able to achieve
an accuracy rate of 98.87% in recognizing students

In [6], Liu, Li and Wang compared the performance of facial recognition systems with traditional attendance methods,
such as fingerprint and password authentication. The results showed that facial recognition systems have a higher
accuracy rate compared to traditional methods and can improve the efficiency of attendance management.

The authors Wu, Chen and Zhang in [7] proposed a facial recognition attendance system that utilized a deep learning
algorithm to accurately recognize students and track attendance. The results showed that the system was able to achieve
an accuracy rate of 98%, and reduced the time spent on taking attendance from 5 minutes to 20 seconds. The study also
found that the system had a positive impact on student engagement and attendance, as students felt that the process was
fair and efficient.

In a similar study in [8], Chen found that facial recognition-based attendance systems can improve the user experience
by reducing the time required for manual attendance and minimizing the likelihood of errors.

One study by the author Gratia in [9] reported the development of a smart attendance system using facial recognition
technology in a university setting. The study found that the system was able to accurately identify students with a 96%
success rate and reduced the time spent on taking attendance from 10 minutes to

30 seconds. The system also had a positive impact on student engagement and attendance, as students felt that the
process was convenient and efficient.

In [10], the author Hoque proposed a smart attendance system using DLib HOG facial detector and a deep learning-
based face recognition algorithm. The system used DLib

HOG facial detector to detect faces in an image and a deep learning-based FaceNet architecture to identify individuals.
The results showed that the system was able to achieve an accuracy rate of 99.01% in recognizing students in a
classroom environment.

In a research paper by Hasan [11], a smart attendance system based on facial recognition was proposed to be used in an
educational institution. The system used a Deep Convolutional Neural Network (DCNN) to recognize facial features
and identify individuals. The results showed that the system was able to achieve an accuracy rate of 99.3% in
identifying students.

In [12], the author Singh, proposed a smart attendance system based on facial detection and recognition using a deep
learning approach. The system used a deep learning-based FaceNet architecture to extract and compare facial features
to identify individuals. The results showed that the system was able to achieve an accuracy rate of 98.7% in recognizing
students in a classroom environment.

Sultana, R, Islam and Naeem in [13] examined the challenges and limitations of implementing facial recognition-based
attendance systems in educational institutions. The authors found that the technology faces challenges related to privacy
and data security, as well as technical limitations such as lighting and camera quality.

In a more recent study [14], Algahtani proposed a smart attendance system that uses deep learning algorithms to
improve accuracy and reduce false positive rates. The authors found that their system was able to achieve a recognition
accuracy of 98% and had a low false positive rate of 0.2%.

Sr. No. [Title Authors Method Used Accuracy
1 |Development of real-time studenyKang, Y.H., Facial Recognition| 96%
attendance management system usingjJeong, H.S., & Lee, K. Y [Technology
facial recognition technology.

2 JReal-time student attendance system|Zhang, X., Li, X., Facial Recognition| 94%
based on facial recognition. Li, Y., & Hu, X. Technology
3 |Facial recognition using deep learning.  |[Kowsari, K., Davy, M., &|Deep Learning] 97%
Hoiem, D Technique.
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4 Implementation of facial recognition|]Kumar, P., Verma, A., &|Facial Recognition| 92%
based smart attendance system in high|Singh, N Technology.
school.

5 A smart attendance system using DLib|Giirkan, C., Dogan, Y., &|DLib HOG Facial 98%
HOG facial detector and Convolutional|Tiirkmen, E [Detection.
[Neural Network.

6  |A comparative study of facial recognition|Liu, J., Li, J., Li, Comparative Study. NA
and traditional attendance methods. 7., & Wang, X. .

7  |User experience and acceptance of facial |Wu, Y., Chen, Y., Deep Learning| 98%
recognition-based attendance management|& Zhang, J. Algorithms.
systems.

8 Improving user experience with facial Chen, Y., Wu, Y., Facial Recognition 97%
recognition-based attendance|& Zhang, J. Technology.
[management systems

9 Development of a smart attendance|Garcia, A., Cano, J., &|Deep Learning] 96%
system based on facial recognition. Moreno, R. Techniques.

10 JA deep learning-based smart attendancel[Hoque, M., Rahman, M.|DLib HOG Facial 99%
system using DLib HOG facial detector. |& Hossain, M. Detection.

11 JA smart attendance system based on|Hasan, M., Al-Ahmadi|Deep Convolutional 99%
facial recognition. A., & Al-Awami, A. [Neural Network.

12 JA Deep Learning-Based Smart|Singh, H., Verma, P., &]Deep Learning| 98%
Attendance  System  Using  FaciallSingh, V. Technique.
[Detection and Recognition.

13 |Implementation challenges and|Sultana, R., Islam, Facial Recognition NA
limitations of facial recognition-based|M. A., & Naeem, M. Technology.
attendance management systems inf
educational institutions.

III. METHODOLOGY

The methodology for a research paper on a smart attendance management system using image detection can be divided
into several stages:
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Problem Analysis: The first step is to identify the problem that the attendance management system needs to
solve. The problem could be the need to automate attendance tracking, eliminate manual errors, and ensure that
employees are present at the workplace.

System Design: The second step is to design the system. This involves determining the hardware and software
components required for the system, such as cameras, facial recognition software, and a database to store
attendance data. The system design should also take into account factors such as the number of employees, the
size of the workplace, and the desired accuracy of the system.

Data Collection: The third step is to collect data to train the facial recognition system. This involves capturing
images of employees' faces in different lighting and facial expressions. The data should be diverse and
representative of the employees who will use the system.

Model Training: The fourth step is to train the facial recognition model. This involves using machine learning
algorithms to analyze the data and build a model that can accurately recognize employees' faces. The model
should be optimized for speed and accuracy.

System Implementation: The fifth step is to implement the system. This involves installing the necessary
hardware and software components and configuring them to work together. The system should be tested to

ensure that it is functioning correctly. 6. User Testing: The sixth step is to test stem with users. This
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involves having employees use the system to check in and out of work. User testing should help identify any
usability issues and ensure that the system is user-friendly.

e System Maintenance: The final step is to maintain the system. This involves monitoring the system to ensure
that it is functioning correctly, performing regular maintenance tasks such as cleaning cameras, and updating
the system software as necessary.

Overall, building an attendance management system using face recognition requires careful planning, implementation,
and testing to ensure that the system is accurate, reliable, and user-friendly.

IV. SYSTEM DESIGN
The smart attendance management system is designed to be user-friendly, efficient, and accurate. The system consists
of three main components: the camera, the image processing module, and the database.
The camera is used to capture images of individuals. It is placed in a strategic location, such as the entrance of a
building, to ensure that images are captured of all individuals who enter the building
The image processing module uses computer vision and machine learning algorithms to detect and identify faces in the
images. It first applies face detection algorithms to identify the location of faces in the images. Then, it applies face
recognition algorithms to match the detected faces with pre-registered individuals in the database. The database stores
the information of pre-registered individuals, including their name, ID, and image. It is used to match the detected faces
with the pre-registered individuals and record their attendance accordingly.

V. PROJECT OVERVIEW

Live Project Images

Fig 1.0 Project Vervie

VI. EXPERIMENTAL RESULTS
To evaluate the performance of the proposed smart attendance management system, we conducted experiments in a
controlled environment with a group of participants.
The system was tested on a dataset of images of faces and QR codes collected from the participants. The following
performance metrics were used to evaluate the system:

Accuracy
The accuracy of the system was measured as the percentage of correct identification made by the system.

Efficiency
The efficiency of the system was measured as the time required for the system to process a single image and make an
identification.

False positive rate
The false positive rate was measured as the number of incorrect identifications made by the system.
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The results of the experiments showed that the proposed smart attendance management system achieved an accuracy of
94.8%, a processing time of 0.4 seconds, and a false positive rate of 0.2%

The results of the experiments showed that the proposed smart attendance management system achieved an accuracy
of 94.8%, a processing time of 0.4 seconds, and a false positive rate of 0.2%.

These results demonstrate the high accuracy and efficiency of the proposed system and its potential as a viable
alternative to traditional attendance management systems. The experimental results were analyzed and compared with
those of traditional attendance management systems, and the proposed system was shown to significantly improve the
accuracy and efficiency of attendance management.

The results of the experiments provide evidence of the potential of image detection technology in improving attendance
management and suggest that the proposed system could be a valuable tool for educational institutions and
organizations.

The suggested method was tested on 267 individuals of various ages, genders, and races. Each image is about
400-500 pixels in size. Ten tests were administered to all of the subjects. Each subject received ten pictures. In
Figure 3.0, the average accuracy for all subjects is displayed.

The Euclidean distance between the PCA projected values of the test image and the PCA projected values of the train
database is used to generate the confidence ratings for the recognition of a person. Whether or not a facial image can be
recognised reliably using this method depends on this value. Recognition is unreliable at low confidence values. In
Figure 1, the confidence level attained for several test pictures is 94.8%.

Average Accuracy VS Test Trial

Average Accuracy (%)

VII. CONCLUSION
The smart attendance management system using image detection technology is a user-friendly, efficient, and accurate
solution for recording attendance. It automates the process of recording attendance, eliminates the need for manual
entry, and reduces the chances of errors. The results of our experiments show that the system has a high accuracy rate
of over 90% in detecting and recognizing faces, and it can process attendance records in real-time. This system has the
potential to be widely adopted by organizations of all sizes, and it can be further improved by incorporating additional
features, such as real-time notifications and automatic attendance reports.
In conclusion, face recognition is a rapidly evolving field that has the potential to revolutionize a wide range of
applications, from security and biometrics to entertainment and marketing. While significant advances have been made
in recent years, there are still many challenges that must be overcome to achieve the full potential of face recognition
technology. These include improving accuracy, addressing diversity and privacy concerns, mitigating false positives
and false negatives, and developing robust algorithms that can withstand adversarial attacks.
Despite these challenges, the trend in face recognition research and development is towards increasingly sophisticated
and accurate systems. As computational resources continue to improve, it is likely that face recognition will become a
widespread technology that is integrated into many aspects of daily life. The future of face recognition holds enormous
potential, and ongoing research and development efforts will continue to push the boundaries of what is possible.
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