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ABSTRACT

their limitations.

In this digital era, face recognition system plays a vital role in almost every sector. Face recognition is one of the most
implemented biometrics across various different fields. Classroom attendance check is a contributing factor to student
participation and the final success in the courses. Every institute follows their own way for taking attendance. Some are
taking attendance manually using papers or a register file or different biometric techniques. Taking attendance by
calling out names or passing around an attendance sheet is time-consuming, and the latter is open to easy fraud. In this
paper, the comparative analysis of various existing approaches on attendance management system based on facial
recognition that are used to monitor attendance in various institutions using Fingerprint, GPS, RFID etc.is discussed with

IL.INTRODUCTION

The majority of educational institutions still mark attendance
manually using the traditional ways [14]. Since active
engagement in class boosts learning effectiveness and
success rates, most educational institutions are concerned
about student attendance. Additionally, a high participation
rate in the class encourages teachers and creates a conducive
climate for more enthusiastic and informed instruction.
Regularly taking attendance is the most common practice that
has been shown to boost course attendance. Some teachers
prefer to use profanity and assign grades for being present or
absent. This non-technological method takes a lot of time and
isvulnerable to fraud [5].

The manual attendance system generates a significant
amount of paperwork. It uses a lot of paper and there is a
chance for human error, which might delay or be problematic
for the students when marking attendance. The manual
attendance system is time-consuming; thus, many research
has been conducted with the automatic or smart attendance
management system to resolve this issue. One solution is the
application of biometric attendance management system.
However, it is difficult to verify each student in the classroom
as there are many students who attend the class, and if the
system cannot detect or recognize one student, it will
interrupt the learning process. In addition, the biometric
system needs much hardware that requires high cost and a lot
of interaction with the students that makes it a time-
consuming system. Our daily lives depend heavily on human
faces, especially for identifying people. The research on
applying real-time facial recognition in attendance
management system has been a real challenge. Automatic
attendance marking can solve the main issues such as the
error when inputting the data from the sheet to the manual
attendance system, especially there is a concern that the data
is not 100% accurate in the traditional attendance marking
method considering the extremely large number of students
in a university.

Recent researches show there is a betterment in facial
recognition systems. In the last ten years there is huge
development in recognition techniques. But currently most of
the facial recognition techniques is able to work fine only if
the number of people in one frame is very few and under
controlled illumination, proper position of faces and clear

images. For face recognition purpose, there is aneed for large
data sets and complex features to uniquely identify the
different subjects by manipulating different obstacles like
illumination, pose and aging.

This paper presents a review on Attendance and Monitoring
Systems. There are various types of techniques use to records
attendance and monitoring system such as YOLO, MTCNN,
FaceNET Embeddings [14] for face recognition and Viola-
Jones,DNN for face detection [18].

The next section will include Literature review of the previous
research and how each researcher implements the
attendance management system by using face recognition.
The details of limitations will be introduced after the literature
review.

II. LITERATUREREVIEW

This section includes the literature review which defines the
different existing algorithms implemented for face
recognition and various techniques implemented for
attendance systems in general. Face recognition approaches
are generally classilled as feature-based and holistic
approaches. In holistic based approaches, recognition is
done based on global features from faces, whereas in feature-
based approaches, faces are recognized using local features
from faces[16].

A face recognition model was developed as a face attendance
machine [7] using a hybrid feature extraction method using
CNN-PCA was built using a combination of face detection and
face recognition framework model using real-time cameras.
The accuracy for this method was 98% but this was a web
application and could be implemented on a single machine.
Thus, taking attendance would be a tedious job.

A device was built that utilized a modified Haar cascade
algorithm for human face detection, and a CNN algorithm is
used for recognition [2] and got 94.6% accuracy on a real-
time database for the attendance system.

Another novel approach of face augmentation was proposed
for the purpose of extending the dataset. CNN cascade is used
for a face detection and linear Support Vector Machine (SVM)
[1] was applied for this classification task. The overall
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accuracy was 95.02% on a small dataset of the original face
images of employees in the real-time environment. Even
though the datasets were small the noising and blurring of
each employee had to be done before using Dlib (a python
library for face image augmentation).

An Android based course attendance system using face
recognition [10] was developed to ensure the student attend
in the course, QR code contained the course information was
generated and displayed at the front of classroom.The student
only needed to capture his/her face image and displayed QR
code using his/her smartphone. The proposed attendance
system used some simple classifiers for face recognition,
including logistic (LR), linear discriminant analysis (LDA),
and k-nearest neighbor (k-NN). Achieved face recognition
performance of 97.29% by employing LDA and only needed
0.000096 s for face recognition process in the server. The
drawback for this system was that a student could give his/her
attendance from another device as well.

A face recognition attendance system on the Android
platform [11] was designed and implemented where the face
is detected by the Adaboost cascade classifier and Local
Binary Pattern (LBP), Fisherface and Eigenface are tested for
face recognition. The drawbacks of these methods were that
Adaboost takes a long time for training, and its effects depend
on the selection of weak classifier and the time efficiency of
LBP algorithm in the training stage of face recognition
classifier is significantly higher.

An attendance system which can simplify and speed up the
process by using a mobile application based on geofencing
and face recognition [12] has also been developed where
each of the employees has their own geofencing area which
worked as a location virtual boundary. The face recognition
process using k-Nearest Neighbors (k-NN) and Principal
Component Analysis (PCA). The results obtained are 90%
accuracy rate with a processing time of 1.5 seconds. The
fastest time to do a complete presence is 3.4s which include a
geofencing authentication and face recognition process. The
drawback was that time to predict a face becomes longer as
the datasets raises and a user can easily deceive the
geofencing system as the user could be within the range of
the radius but not actually in the premises of the organization.

A model was implemented for an automated attendance
management system for students of a class by making use of
face recognition technique, by using Eigenface values,
Principal Component Analysis (PCA) and Convolutional
Neural Network (CNN) and face detection by Viola-Jones
algorithm [4]. The accuracy was high along with minimum
human intervention but the drawback was that if a student
face is not visible to classroom camera, he/she might not get
the attendance.

A web-based attendance application implemented using
CNN architecture to provide attendance of students using
face recognition [3], in realtime. Data Augmentation
technique is used to overcome the challenges of acquiring
huge train and test datasets. The proposed CNN model
showed an accuracy of 99% for small dataset but the
proposed model is not robust for a greater number of
students.

An attendance system which includes three different mobile
applications for teachers, students, and parents to manage
and perform the real-time attendance-taking process. Viola-
Jones face detection method with Ada-Boost was used for face
detection and three appearance-based face recognition
techniques such as Eigenfaces, Fisherfaces and LBP are used
in the the system [5] and found that LBP gives very good
results regarding speed and discrimination performance and
in different lighting conditions. But the main drawback of this
system was that with the increasing distance between camera
|

and student,accuracy decreased.

A face recognition-based attendance system using YOLO,
MTCNN, FaceNet Embeddings [14] by applying multiple
augmentations, picture quality check and de-noise methods.
SVM with FaceNet is used for face recognition. The model
showed an accuracy of more than 95%. Even though the
concept of quality check and de-noise was used, the model
still identified the student that was not the part of the training
set as someone else and mark attendance. Another drawback
was that the MTCNN has a complex architecture and took a
huge amount of time to run.

A mobile attendance application equipped with face
recognition and a GPS locator was developed [15]. This
application used LBPH for face recognition and was
integrated with Google Maps API for location. The efficiency
ranged from 75% to 95% but the main drawback of LBPH was
that it is highly proned to scaled images i.e., once the
algorithm extracts a feature, the program can only identify the
personwhen provided with animage at the same scale.

Another mobile application that allows lecturers to generate
class attendance and students to submit the attendance by
scanning their faces using their mobile phone camera along
with their location [16]. This application makes use of Azure
Face API that has pre-loaded face detection and recognition
algorithm and Admin-provided approval process for students
that minimizes the effort on the admin of the system by
allowing the students to register their faces. This application
showed an accuracy of 90% but the major drawback was that
the Azure face is not available for free.

A face recognition-based attendance scheme through mobile
platform and face recognition technology to optimize manual
attendance was developed [6].Local binary pattern was used
in this model for face recognition. It was concluded that LBP
got trained faster compared to eigenface and Fisherface. But
the only drawback was that the model could be trained only
up to a certain number of images.

An attendance system based on a three sub-system model
API service, face recognition using YOLO v5 and visitor
identification system was propose [8].The system took a lot of
time to train but it was very accurate and could detect multiple
faces at once. The only drawback was the requirement of a
high-level GPU or else the model will take a lot of time to train.

A model for attendance system using local binary pattern
algorithms with histogram equalization to obtain high
resolution images to improve recognition rate was
implemented [9]. It compared CNN and LBP on the datasets.
And saw that LBP works better on small datasets and CNN
works better onbig datasets.

The fundamental working rule of the venture is that, the video
caught information is changed over into picture to identify
and perceive it [17]. CNN calculation is executed to recognize
the faces. A CNN (Convolution Neural Network), utilizes a
framework like a multilayer perceptron, intended to process
the prerequisites faster. After the end of distinguishing and
preparing the face, it is contrasted with the face's present in
the understudy's database to refresh the participation of the
students. The post- preparing component includes the way
toward refreshing the names of the understudy into an exceed
expectations sheet. The exceed expectations sheets can be
kept upon a week after week premise or month to month
premise to record the understudy's participation. The relative
angle of the person's face affected the accuracy.

The identification of a person by facial features Known as
facial recognition. A face feature can be used for various
computer-based vision algorithms such as face recognition,
emotion detection and multiple camera surveillance
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applications. Face recognition system is attracting scholars
towards it. In this, different methods such as SVM, MLP and
CNN are discussed. DNN is used to “face detection” [18]. For
SVM and MLP approaches, the features like PCA and LDA
extracted using extraction algorithms. In CNN approach,
images fed directly to CNN module as a feature.The approach
shows good detection accuracy percentage for CNN based
approaches. SVM, MLP and CNN achieve test accuracy of
87%, 86.5% and 98% on self-generated databases
respectively. But the system had issues with performance and
accuracy.

This system proposed that we need to catch the picture from
the webcam or the outside camera.To do as such,in MATLAB,
they introduce the drivers from the math works site
dependent on the sort of camera we are utilizing. Next, they
use any rate 500 to 1000 catches of every individual [19]. For
getting higher level of exactness they used some HD camera
so as to get results. For face distinguishing, we can do it
utilizing the article falling class and we utilize the b-box
technique. The caught countenances are trimmed into little
pictures of goals 112x92. It would associate with 11 KB of size.
The faces taken in the database are expected to stack into our
workspace. We will stack the gallery images into that. All the
HOG highlights separated are put away as exhibit list it
restores a mark to which the given information matches or
about coordinated. Higher accuracy of the system can be
obtained using different methods.

III. DISCUSSION

This section discusses various techniques of face detection
and recognition and research gaps discovered in literature
survey.

Attendance is most important in any organization and various
techniques are used to monitor attendance which will be
discussed in this section.

Firstly, to mark the attendance, the images of students' faces
will be required. This image can be captured from the camera,
which will be installed in the classroom at a position from
where the entire classroom is visible. This image will be
considered as an input to the system. For efficient face
identification, the picture should be upgraded by utilizing
some image processing methods like grayscale conversion
and histogram equalization. After image quality upgrade, the
image will be passed to perform face detection. The face
identification process is trailed by face recognition process.
There are different strategies accessible for face recognition
like Eigen face, PCA and LDA hybrid algorithm. Developing
the face database is required with the end goal of comparison.
Another major drawback is that with the increasing distance
between camera and student, accuracy decreased. This
problem can be solved by using mobile phones instead of
placing camera in classroom for attendance. Most of the
system used data augmentation for collecting huge amount of
data. In order to achieve high accuracy, large volume of
training data is required. This technique is used to generate
new samples by manipulating the existing data [3].

Viola-Jones, a face detection algorithm is only used to detect
frontal faces by using AdaBoost for selecting best subset
features [5].One of the most used object detection technique
is YOLO You only live once that detects objects in real-time
with greataccuracy.

The system using YOLO took a lot of time to train but it was
very accurate and could detect multiple faces at once. The
only drawback was the requirement of a high-level GPU or
else the model will take a lot of time to train [8]. If one
algorithm fails to identify the object, the overall accuracy of
the model gets decreased. So using combination of two
algorithms was introduced for face detection [14]. If one
algorithm fails to identify the object, it will be passed to next

algorithm thus increasing the durability of the model.

CNN algorithm is a machine learning method for
manipulation of 2-D objects. One drawback of the system that
uses this algorithm is the database was too large as they had
60 images per student for training the model [2]. Thus, this
algorithm is not robust for large datasets [3]. FaceNET directly
learns a mapping from face images to a compact Euclidean
space where distances directly correspond to a measure of
face similarity. This face recognition was used by applying
multiple augmentations, picture quality check and de-noise
methods. It was observed that if image de-noising and quality
check was not done accuracy decreased. PCA is a statistical
approach used for reducing the number of variables in face
recognition. In PCA, every image in the training set is
represented as a linear combination of weighted
eigenvectors called Eigenfaces. The real-time attendance
management system requires low computational process
time. Therefore, three appearance-based face recognition
techniques such as Eigenfaces, Fisherfaces and LBP are used
in the tested system. Fisherfaces and eigenfaces techniques
have a varying success rate, depending on different
challenges, like pose variation, illumination, or facial
expression. Fishersfaces is especially useful when facial
images have large variations in illumination and facial
expression. Fisherfaces removes the first three principal
components responsible for light intensity changes and thus
it is better than eigenfaces. LBP which relies on pixels of
image method gives very good results regarding speed and
discrimination performance as well as in different lighting
conditions.

Geofencing system that uses GPS which defines the virtual
boundary was not accurate as the user could be within the
range of the radius but not actually in the premises of the
organization[12].

Many studies have explored the various aspects of
attendance system based on face recognition along with
other functionalities like GPS, QR code scanner etc.The major
drawbacks of the existing systems were students could easily
stand-in place of other students to mark their attendance, GPS
proposed systems the attendance could be recorded even if
the user was outside the premises but within the specified
range, Most of the applications have high chances of proxy as
students can give their attendance from anywhere and at any
time during the lecture. The drawbacks related to face
recognition were some of the algorithms like CNN required a
large dataset for a particular employee/student which
becomes a relatively tedious task, other algorithms like PCA
were sensitive to head orientation and illumination variations,
some of the applications on which these methodologies were
implemented were paid applications e.g., Azure.

IV.CONCLUSION

Students' engagement and performance in class are
supported by regular attendance verification. There are
various existing systems for attendance management but
facial recognition turns out to be a viable option because of its
high accuracy along with minimum human intervention. This
paper explained all the methods and limitations of each
method.

There are various different methodologies implemented for
attendance systems using multiple algorithms and different
functionalities like attendance based on OTP, GPS, Face
recognition, RFID, QR scanner as well as a combination of
these methods. But still there are high chances of proxy and
problems related to illumination variation and head
orientation persists. Thus, the attendance management
systems based on facial recognition still have issues, allowing
researchers to improve on the current research in order to
make the attendance management system work more
efficiently.
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