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Abstract: The main objective of this project is to build a face
recognition-based attendance monitoring system for educational
institutions to enhance and upgrade the current attendance
system into more efficient and effective as compared to before.
The current old system has a lot of ambiguity that causes
inaccurate and inefficient attendance taking. Many problems
arise when the authority is unable to enforce the regulations
that exist in the old system. The technology working behind will
be the face recognition system. The human face is one of the
natural traits that can uniquely identify an individual.
Therefore, it is used to trace identity as the possibility for a face
to deviate or be duplicated is low. In this project, face databases
will be created to pump data into the recognizer algorithm. In
this work, we also take help from the python pyttsx3 module to
greet the organization’s members and wish them the best for the
day. In this model there is no manual intervention; all the
attendance is dumped automatically and stored in a particular
folder for analysis.
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1. INTRODUCTION
Attendance monitoring is a fundamental process in almost
all organizations and institutions. Nowadays there are two
types of systems available: the first is manual and the
second is automated. The most used method for taking
attendance is totally automated based. It has used python
high-level language and currently advanced level of open
CV source to use in this system.
The objective of this project is to perform face recognition
in order to produce the details of the candidate's name. Who
attends class and in order to link the attendance to the
subject. The data is already saved in the memory. To detect
the face and recognize the face and mark the attendance.
The fingerprint attendance system is a very dangerous
factor in this corona situation just because it increases the
chance of affection from one person to another. That's why
we implement this system in our daily life to conduct
attendance-taking procedures contact-free.
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We have divided our project into several sections to
understand in a better way. First we implement many
literature reviews from where we take motivation to make
our project in a proper way to serve the public safely in the
pandemic situation. Second, we mention the Methodology
part to display the working process of our project in a few
steps with images and diagrams. After that we conducted
an experiment in JIS College of Engineering to show
people that our system actually is working in real time with
Excellent accuracy, then we give the SWOT analysis of our
system and it gives some statements that we mention in the
last part of our conclusion of this project.

2. LITERATURE REVIEW
Maintaining the attendance record with day-to-day
activities is a challenging task. The following system is
based on face recognition to maintain the attendance record
of students. As the time for the corresponding student
arrives the system automatically starts taking snaps and
applying face detection and recognition techniques to the
given image and the recognized students are marked as
present and their attendance updated with the
corresponding time. The authors have used deep learning
techniques to develop this system, the histogram of oriented
gradient method is used to detect faces in images and the
deep learning method is used to compute and compare
facial features of students to recognize them. The authors'
system is capable of identifying multiple faces in realtime[1]
Nowadays Educational institutions are concerned about
regularity of student attendance. Overall academic
performance is affected by his or her attendance in the
institute. There is a requirement of computer-based student
attendance management system which will assist the
faculty for maintaining attendance record automatically. In
this project the authors have implemented the automated
attendance system using PYTHON. The authors used
OpenCV3 dependency for python OpenCV is library where
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there are lots of image processing functions are available.
This is very useful library for image processing. It saves
time and effort, especially if it is a lecture with huge
number of students. Automated Attendance System has
been envisioned for the purpose of reducing the drawbacks
in the traditional system. This attendance system
demonstrates the use of image processing techniques in
classroom[2].
Smart attendance system using face-recognition in realtime is an essential real-world solution which comes with
day to day activities like handling employees/students. This
is a challenge, as performing background subtraction in an
image in real-time is still a highly complex operation. This
work attempts to develop a smart attendance management
system using deep learning techniques. To detect real-time
human face Haar Cascade classifier is used and a simple
fast Local Binary Patterns Histograms (LBPH). A face
recognizer is used to accurately recognize the faces that are
identified. The employees' attendance is recorded using the
matching face. After marking the attendance, the names are
stored in a file which is sent automatically to the authorized
person. This work employs raspberry pi for real-time
implementation of the proposed smart attendance
scheme[3].
In the conventional method, it is difficult to manage large
groups of students in a classroom. Since it takes time and
has a high risk of error when entering data into a system, it
is not recommended. Real-Time Face Recognition is a
practical method for dealing with a large number of
students' attendance on a daily basis. Many algorithms and
techniques have been developed to improve face
recognition performance, but our proposed model employs
the Haar Cascade classifier to determine the positive and
negative characteristics of the face, as well as the LBPH
(Local binary pattern histogram) algorithm for face
recognition, all of which are implemented in Python and
the OpenCV library[4].
In a conventional attendance monitoring system, the
concerned teacher takes attendance manually in a
classroom. In general, it is a time-consuming and very
difficult task to take attendance of a huge number of
students in a short period of time and involves proxy
attendance. To overcome these issues, we proposed a face
recognition-based student attendance monitoring system in
a classroom environment. The proposed method uses the
Histogram of Oriented Gradients (HOG) as features
extractor, Convolutional Neural Network (CNN) as face
encoding, and Support Vector Machine (SVM) as a
classifier. The proposed system recognizes the face in realtime using a webcam and generates an attendance report
automatically without any human intervention. The face
recognition method accomplished 99.5% accuracy on the
Labeled Faces in the Wild (LFW) database and 97.83%
accuracy in real-time inside the classroom for the case of
attendance monitoring. Finally, we tested our system to
validate its effectiveness[5].
Sathyanarayana N et al., build another undertaking to
differentiate understudy faces. The fundamental point of
this venture is to recognize the countenances and give the
subtleties of the distinguished faces like name and ID
Volume 11, Issue 3, May - June 2022

number. The specific system is rehashed at regular intervals
to guarantee the nearness of the understudies[6].
Normally in schools and colleges, the average student‘s
count will be 50-80.Teacher has to mark student‘s presence
for every hour. Traditionally, student‘s attendances are
taken manually by using attendance sheet given by the
faculty members in class, which is a time consuming event.
Moreover, it is very difficult to verify one by one student in
a large classroom environment with distributed branches
whether the authenticated students are actually responding
or not. Using a conventional method of calling out names
takes approximately 5-10 minutes for marking attendance
of the entire class. It becomes complicated when strength is
more. To overcome the traditional method, a facial
recognition based attendance system came into
existence[7].
Manual attendance is tedious and time-consuming.
Teachers spend their precious teaching time on
administrative tasks. It is inherently vulnerable to proxies
and manual errors. AI powered face recognition solution
which uses Computer Vision and Machine Learning
algorithms to mark the attendance of the employees or
students of the organization. The system will work on face
recognition where each student in the class will be
photographed and their details will be stored in a server.
Based on artificial intelligence, this system will completely
eliminate any chances of human error[8].
In Computer Vision face recognition has been in use since
ages and has evolved over the years. Many researchers
have come up with many new techniques to efficiently
identify and tell apart faces. This article covers all the
aspects of face recognition based attendance systems. It
discusses the challenges faced in face recognition, the face
recognition library and building the attendance marking
system based on these techniques[9].
Facial recognition is capable of identifying a person from
an image or from a video source. It is one of the best and
simplest biometric technologies as it uses the facial features
of the person only for identification. The main advantage of
facial recognition compared to other biometric techniques
is that it requires no contact as it captures the images of the
person from a distance[10].
The face recognition method has several external
advantages compared to the other biometric methods. This
method can be done passively without explicit action or
should be held by the user since the face image can be
obtained by the camera from a certain distance. The
experimental results show that the system can recognize the
faces captured automatically. The identification process to
determine the presence of a person in a room or. building is
currently one of the routine security activities[11].
Facial recognition has been considered an interesting
research domain in the past few years as it plays a major
biometric authentication role in several applications
including attendance management and access control
systems. Attendance management systems are very
important to all organizations though they are complex and
time-consuming for managing regular attendance log. We
utilize transfer learning by using three pre-trained
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convolutional neural networks and training them on our
data[12].
The built-in face recognition engine performs identification
from one-to-many matching. The system provides a 24hour digital clock display to facilitate clock-in and clockout attendance operations. With NeoFace’s accuracy and
speed technology, the identity of the enrolled person can be
instantly verified, time theft and attendance abuse can be
prevented. This is very useful where supervisors and
managers are not available to monitor clocking
stations[13].
Image-based face recognition has received extensive
attention and is one of the most important topics of research
in the field of image processing for people's identification.
Input to the system is a image and output is an excel sheet
with attendance of the students in the video. Face
recognition is one of them which does not involve human
intervention. Attendance is registered from a image of
students of a class by first performing Face Detection
which separates faces from non-faces from the database. If
it is a valid match attendance is registered to an text sheet.
There are so many other methods of identification which
can be more accurate than face recognition, still, it is
gradually evolving in the biometrics because of its
noninvasive nature and because it is the primary method for
person's identification[14].
Due to the Covid-19 pandemic, special importance has
been laid on facial recognition techniques, which are
contact-free, and are in accordance with social distancing
norms. The user can manually upload images into the
system, in case calculation of attendance is not immediately
required. The Histogram of Oriented Gradients (HOG)
approach is employed for the face detection mechanism in
the proposed system. the final results are sorted according
to date and stored in the database. In the case of moderately
large classrooms in schools or universities, the task of
taking attendance is becoming a challenge. A system has
been proposed, where facial recognition can be used
through phases, like image capturing, facial detection,
image processing and face classification for marking the
attendance. Facial recognition approach involves capturing
images from lecture halls, detecting multiple faces that
appear in those images, and matching each face-photograph
with that of student database, where several facephotographs of students enrolled in a particular class are
stored[15].
Face Recognition is one of the popular physiological
biometric techniques, where the odds of falsifying the user
information is less and more credible. Convolutional
Neural Networks has been playing a significant role in
many applications including surveillance, object detection,
object tracking, etc. The Face Recognition technique is
widely used in University automation systems, Smart Entry
management systems, etc. A novel CNN architecture for
face recognition system is proposed including the process
of collecting face data of students and is provides 95%
accuracy. The proposed CNN framework is used to develop
a “Smart Attendance Management System (SAMS)“, which
is a web-based application, to provide attendance of
Volume 11, Issue 3, May - June 2022

students using face recognition, in real time. The proposed
application is easy to deploy and maintain[16].
Manual attendance is a tedious task, consumes a lot of time,
and the data is not in a proper format. This project can be a
savior for faculties and institutes. The system uses facial
detection through Haar-cascades and facial recognition
using feature-based methods, namely - PCA and LDA.
PCA uses a statistical approach to reduce the number of
variables used in face recognition.LDA finds the linear
combination of features while preserving class
separability[17].
Attendance system using face recognition is a procedure of
recognizing students by using face biostatistics based on
the high definition monitoring and other computer
technologies. The proposed system makes the use of Haarclassifiers, KNN, CNN, SVM, Generative adversarial
networks, and Gabor filters. After face recognition
attendance reports will be generated and stored in excel
format. The system developed is cost-efficient and need
less installation[18].
Artificial Intelligence(AI)[19] and Machine Learning(ML)
are playing crucial role in the field of medical diagnosis for
predicting as well as detecting the complex diseases[20],
[21]. The recent advancement of machine learning termed
as deep learning(DL) acquired huge capability of learning
with large volume of dataset. This technological
advancement helps the doctors for quick and accurate
prognosis, diagnosis as treatment[22]. The growth of AI,
ML and DL acquire the capability of doctors in such way
that the developed model can thought as an AI doctor in
parallel[23]–[26].
Finding from the literature review is to build a secure
environment is a primary cause of concern in today’s
scenario and facial recognition systems help in achieving it.
Among all the biometric techniques, facial recognition
technique has great advantages in the field of education as
it can be used to update and manage attendance
automatically in a secure way. There are many existing
techniques for face detection and recognition, which can
classify the given face image by comparing it with trained
face images. Literature survey results show the fact that the
intelligent implementation of iterative facial recognition
makes it more reliable. Previously we have a fingerprint
based attendance system but after covid-19 it became a
medium of spreading viral disease so our Face Recognition
Attendance System is the only solution in this situation as it
is totally contactless. Face recognition software can keep
the track of time and attendance accurately without human
errors. This saves money , time, as well as minimizing the
spread of illnesses due to physical contact.

3. METHODOLOGIES
The main concept of face recognition is based upon 68
specific points which are called facial landmarks: the top of
the chin, the outside edge of each eye, the inner edge of
each eyebrow, etc. Face recognition will train a machinelearning algorithm to be able to find these 68 specific
points as shown in figure 1 on any face. After finding these
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points this algorithm will be able to know where the eyes
and mouth are. Then it will rotate, scale and shear the
image so that the eyes and mouth are centered as best as
possible as shown in figure 2.

Figure 1

68 Face landmark estimation[27]

Figure 3 Block diagram of the system.

Figure 2 Centered Human face[28]
This algorithm won’t do any 3-d wrap because it may cause
some distortion in the image. It will only do some basic
transformations like rotation, scaling, etc. After centering
and rotating it can identify the face in any position. It
always tries to measure some important measurements that
may not be changed with the flow of time like the size of
each ear, the spacing between the eyes, the length of the
nose etc. With this type of measurement, it can easily
identify any face at any time.
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In this work, we use the OpenCV module of python to open
the webcam of the system and to read the image data. The
below steps, it is discussing the total methodology of our
study as depicted in figure 3 and the details are as follows:
Step-I: First, there is a folder named-Images Attendance,
where organizations need to store all the input images of
their candidates to identify them and mark them present.
They also need to rename the image file with our candidate
name.
Step-II:Secondly It is importing the cv2 module to read our
image data from the webcam. Then It is converting the
images from BGR to RGB. Then It is appending all the
image data to our image[] array. From the image files of the
Images-Attendance, it is fetching all the candidates name
and appending them to a name[] array.
Step-III: After that, it is using the face recognition python
module which in the backend uses the HOG(Histogram of
Oriented Gradients ) deep learning method. First, it breaks
up the image into small squares of 16x16 pixels each. In
each square, it counts up how many gradients point in each
major direction (how many point up, point up-right, point
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right, etc…). Then it will replace that square in the image
with the arrow directions that were the strongest. The end
result is when we turn the original image into a very simple
representation it captures the basic structure of a face in a
simple way. The original image is turned into a HOG
representation that captures the major features of the image
regardless of image brightness. It will train a machine
learning algorithm that will be able to find 68 landmark
points on any face. Now our system knows where the eyes
and mouth are, it will simply rotate, scale and shear the
image so that the eyes and mouth are centered as best as
possible. The neural network of face recognition modules
learns to reliably generate 128 measurements for each
person. It matches all the input images data from webcam
with the Images Attendance folder images using this
measurement and gives us the matched result.
Step-IV: In this step It is using face_recognition.
Face_encodings(imag)[0] method to fetch all the image
encoding from Images Attendance folder and train our
algorithm to identify these images. It is also using
cv2.VideoCapture(0) to turn on our system’s input 0
webcam.
Step-V: In this step it is fetching 0.25*0.25 BGR images
from webcam and converting them to RGB.It is getting all
the
facial
encodings
using
face_recognition.face_encodings(imgs, facelocB) method
from webcam. After this it is comparing our
ImagesAttendance folder’s image encodings with the
webcam
image’s
encoding
using
face_recognition.compare_faces(encodings, encodeFace)
method. It will almost match the image’s index.

Step-IX: In this step it is using cv2.imshow("Team Panda",
imge) method to set the title of our webcam window as
Team Panda.
Step-X: This is the final step of this system.Here it is using
cv2.waitKey(1)
and
0xFF
==
ord("q")
methods.cv2.waitKey(1) is used for waiting a second and
0xFF == ord("q") is used for getting the input of pressing
‘q’.So when the user press ‘q’ button this system got shut
down.

4. RESULT AND DISCUSSION
In this experiment first need to discover an individual
inside an enormous database of countenances. These
frameworks normally return a rundown of the in all
likelihood individuals in the database. Regularly just one
picture is accessible per individual. It is generally a bit
much for acknowledgement to be done in real time. To test
our system we went to the IT Department of JIS College of
Engineering . A picture of every faculty in the department
is taken to the “Images-Attendance '' folder. where It is
storing all the input images of our candidates to identify
them and give the attendance. It is also renaming the image
file with the name of the student. Initiate the Attendance
Project.py python script . After running the program our
software detect the face of individual who stands in front of
the webcam and measure the distance between the forehead
and chin of the candidate, then the software find the details
of the candidate from-“Images-Attendance” folder and give
the attendance to the Attendance.txt file.

Step-VI: In this step y1, x2, y2, x1 = faceloc to get the
location of face in webcam. After this it is using
cv2.rectangle(imge, (x1, y1), (x2, y2), (0, 255, 0), 3) to
draw a rectangle around the webcam’s face. Then it is using
cv2.putText(imge,
name,
(x1,
y15),cv2.FONT_HERSHEY_DUPLEX, 1, (0, 255, 0), 4)
method to write the name of matching candidate.
Step-VII: In this system there is a method called
attendance(name) which is taking the name and storing the
candidates name and arriving time in an Attendance.txt
file.In this method it is using datetime.datetime.now() and
now.strftime('%H:%M:%S') methods to get the current
time in string format.
Step-VIII: In this system there is also a method called
speak(). In this method it is using python’s pyttsx3(python
text to speech library). In this library it sends sapi5 as a
parameter which is Microsoft's speech api. Here it is using
engine.setProperty("voice", voices[1].id) i.e. voices index 1
which is a female voice to greet our candidate. So
speak(f"Welcome To The office {name}") method says
‘Welcome To The office {name}’ this message and her
name is the name of our candidate.
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At the end, the system not only resolves troubles that exist
in the old model but also provides convenience to the user
to access the information collected by mailing the
attendance sheet to the respected faculty.

5. CONCLUSION
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Figure 4 Results: First Identify The first person who came
in front of the Webcam
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Before the development of this project. There are many
loopholes in the process of taking attendance using the old
method which caused many troubles to most of the
institutions. Therefore, the facial recognition feature
embedded in the attendance monitoring system can not
only ensure attendance to be taken accurately and also
eliminate the flaws in the previous system. Using
technology to conquer the defects cannot merely save
resources but also reduces human intervention in the whole
process by handling all the complicated tasks to the
machine. The only cost to this solution is to have sufficient
space to store all the faces into the database storage.
Fortunately, there is such a micro-SD that can compensate
with the volume of the data. In this project, the face
database is successfully built. Apart from that, the face
recognition system is also working well.
Strength of this system is that it can be faster than other
biometrics authentication methods. There are a lot of APIs
and SDKs online that help build such a system. It is easy to
detect intruders. It can speed up the process of checking
attendance at school/work. Face recognition systems are
becoming more reliable and accurate. Such systems are
easy to implement due to how advanced technology. It
offers protection against intruders as they can be easily
detected. It is not as accurate as other biometrics
authentication methods. Accessories such as glasses or
hats can negatively impact the accuracy of the system.
Other biometrics authentication methods can be more
accurate. Intruders can abuse the system by wearing
accessories to hide their identity.
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