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Abstract

Amid the Covid-19 widespread, it has been challenging for educational insti-
tutions to conduct online classes, facing multiples challenges. This paper pro-
vides an insight into different approaches in facing those challenges which in-
cludes conducting a fair online class for students. It is tough for an instructor
to keep track of their students at the same time because it is difficult to screen
if any of the understudies within the class are not present, mindful, or drow-
sing. This paper discusses a possible solution, something new that can offer
support to instructors seeing things from a more significant point of view.
The solution is a facial analysis computer program that can let instructors
know which students are attentive and who is not. There’s a green and red
square box for face detection, for which Instructors can watch by seeing a
green box on those mindful students conjointly, a red box on those who are
not mindful at all. This paper finds that the program can automatically give
attendance by analyzing data from face detection. It has other features for
which the teacher can also know if any student leaves the class early. In this
paper, model design, performance analysis, and online class assistant aspects
of the program have been discussed.
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1. Introduction

Due to this coronavirus circumstance, nearly every nation has confronted nu-
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merous changes. The lockdown has made everyone’s life so challenging that reg-
ular individuals faced standard of living challenges. Students are taking classes
remotely, and teachers are attempting to discover the lasting strategy of making
the classes smooth and viable. This paper finds that the program in question di-
minished the chances of making excuses. As a result, the students started taking
classes seriously. This program allows any teacher to take classes smoothly.

Previously, different programs have been developed for online class monitor-
ing but this paper discusses about introducing a new technology which is based
on machine learning with face detection. This detection involves observing a
face, detecting eye position, and observing eye blinking patterns. The whole
process is done by using python. To detect fatigue, a webcam has been used to-
wards students’ faces, and only teachers can recognize that seeing the boxes on
the face means not attentive, students might fall asleep, and the green box on the
face means students are attentive and doing their classes. We come across only
these two colors because a teacher has to see all the students and one frame, and
each student gets a minimal space within this frame. So, it would be easier for
teachers to observe if the eyes are closed for a particular period, then a red box
pops up on that particular student’s face. The development of technologies for
detecting or preventing drowsiness at the wheel is a very tough challenge. Keep-
ing students engaged and motivated is not an easy task to do. Student distraction
occurs when an object or event draws a person’s attention away from the online
classroom. This software will bring back and gives both teachers and students a
real-time face to face feeling classroom.

Given the current Covid-19 scenario, everyday life is solely dependent on the
virtual world and a virtual classroom is no exception. During this time of pan-
demic, it has come to our understanding that adopting to a new normalcy is the
ideal solution for surviving. With that online class became the only option for
education. In order to maintain the proper quality of a classroom, a proper man-
agement software is required and this software gives the edge both for the teach-
ers and the students.

Between 8™ of March and 6™ of December 2020, according to the DGHS Press
Release there were four hundred seventy-seven thousand five hundred forty-five
(477,545) COVID-19 confirmed by rRT-PCR, including six thousand six hun-
dred forty-four (6838) related deaths (CFR 1.43%). Bangladesh is the top 26th
country in the world and accounts for 0.75% of the COVID-19 disease burden in
the world. Figure 1 below is showing the trend of COVID-19 cases and deaths,
08 March-06 December 2020, Bangladesh. [1]

In this paper, we will discuss and show the possible ways where taking an on-
line class would be more efficient for an instructor ensuring all the protocols are
followed properly. This paper will solely focus on the development of a comput-
er program which can ensure that the students are attentive in class, in addition
to taking automatic attendance and students remain in class without the use of

any unfair means.
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Figure 1. Covid-19 trend cases and deaths of Bangladesh [1].

2. Related Works

We cannot deny the fact. Suddenly, because something is totally out of control
to the global and students are learning online, educators and administrators are
continuously searching for permanent solutions of new tools, technologies, and
solutions to face challenges that appeared with COVID-19 they have not faced
before. According to Zoom, the most used video calling platform, Zoom had
12.92 million monthly active users in February 2020 [2]. Moreover, in these calls,
above 30% is used for online classes. There are many tools or platforms for video
calling, but none have a feature to detect drowsiness and student attention.
There are also some tools like Google classroom [3], which has many features for
class management, but they also do not have any feature to detect students and
give attendance or detect which students are attentive. Previously work visuali-
zation has been done [4], which can be used by the teachers to observe students.
Various domains have been used in visualization techniques to interpret hap-
penings during an online class.

In Google, zoom, or other traditional video calling app no feature can detect
whether the users in the call are attentive or not, or the users are feeling Drow-
siness. These apps are only used for creating meetings or single calls that’s it.
The main usage of our application is, it’s an add-on app for traditional video
calling applications. Our application will work parallel with these. Our applica-
tion will be running when the user in a video call using google meets or zoom
and our app will detect the faces also other things will be done. The main differ-
ence between google meet and our application is, Google meet can not detect
face and tell that these are the persons who are available in the call, Also Google
meets can not detect whether the users are attentive or sleeping. The same thing
goes for other traditional applications. Those applications are very good and
scaleable for video calling but these features are not available. Our main focus of
the research was how we can detect users and their state in realtime which is not

available in the traditional calling applications.
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Framework based works have been done too previously to monitor students in
online classes, which is secure against unauthorized logins [5]. The technique
used was Liveness Face Detection technique and as LFD [6] has been used so IPS
has no effect on duplicate. Although more work was left on the synchronous

learning environment.

3. Methodology

A list of specific methodologies has been applied to make this software. When a
teacher is in an online class, the software is active it takes screen video of the
computer so in screen video software found many students faces .then the soft-
ware first check every student’s face and detect their ID and make a note with
time in the same time it keep note the status of the student whether the student
is attentive or sleeping or not looking at the webcam or his screen. Every 5 or 10
minutes, the software analyzes it and keeps the notes. After class ends, the soft-
ware shows a report to the teacher that students were attentive who were sleep-
ing, and each student’s entry and exit time. The software also shows a real-time
box with green and red color, indicating which students are attentive, which are
not so the teacher can warn them instantly during the class.

There are many other Virtual Class Monitoring software available on Internet

these days which are limited to a few services

3.1. Screen Video

The first step is to take the screen video of the teacher’s laptop. As the teacher is
in an online conference so on the teacher’s screen, it is showing a list of student’s
faces. So, when the software takes screen video, it finds all the faces which will be
analyzed. For this, we have used NumPy [7], which is a python library to do lots
of image processing. We can also set a bounding box during the screen record to
allow the teacher to take only a specific area. Following Figure 2 shows the code

for screen recording.

import numpy as np
import cv2

from mss import mss
from PIL import Image

box = {"top’: , 'left’:
height’: }

1
2
S
4
5
6
7
8

sct = mss()

while
sct.get_pixels(box)
img = Image.frombytes(’'RGB’, (sct.width, sct. height), sct.image)
cv2.imshow('image’, np.array(img))
if cv2.waitKey(26) & == ord(’'q"):
cv2.destroyAllWindows()
break

Figure 2. Screen recording code.
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3.2. Face Detection

The first step is to take the video and get the students’ faces. The second part of
the system is to detect those faces. To detect faces, we have used Histogram of
Oriented Gradients [8] based face detection. Using this formula, we detect which
students are currently present in the online class and which students are not
present. Using a Histogram of oriented gradients [9], we fetch the vital informa-
tion of the images and avoid fewer essential things which are with this image,
which is very efficient to detect a face. Following Figure 3 shows the code for

face detection.

3.3. Drowsiness Detector

This is the most crucial part of the system. In this part, we detect if the student is
sleeping or looking outside, or not attentive. First, we detect the student’s eye re-
gion, and then we find out the aspect ratio of the eye region. Using the eye re-
gion’s aspect ratio, it is very easy to determine if the eye is closed or open. We
have used OpenCV [10] to detect the eye region and the eye’s aspect ratio in this
part [11]. We will also use SciPy [12]. Using SciPy [13], we will find out the Euc-
lidean Distance [14] of the facial landmark. It is beneficial to find out the aspect
ratio of the eye. Using the student’s eye aspect ratio, we can find out where
he/she is looking at. Also, we can detect whether he is sleeping or not and more
information. Using this information, we will show a box to the student’s face. If
the box is green, the teacher will understand he is attentive; if the box is red, the
teacher can detect instantly that the student is not attentive, and then the teacher
can warn him. In the meantime, we will note which students were attentive,
which students were not attentive. Following Figure 4 shows the code for drow-

siness detection.

3.4. Finalization

After getting the video, we analyze all the data and get some information like

1 detector = dlib.get frontal facce_detector()

2 predictor = dlib.shape_predictor(args["shape_predictor"])

Figure 3. Face detection code.
def get_ratio(eye):

dist.euclidean(eye[1], eye[5])
dist.euclidean(eye[2], eye[4])

dist.euclidean(eye[0], eye[3])

ratio = (A + B) / ( * Q)
return ratio

Figure 4. Drowsiness detection code.
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who is present and attentive. We are also showing real-time results; also, we have
to do another thing, which is saving this information into a file so that after
completing the online class, the teacher can find a report on who was present
and attentive. We are saving this report in a specific interval after analyzing the

data. Following Figure 5 shows the code for saving reports.

4. Model Design

The design of the software is very simple and needs some coding knowledge to
start it. Teachers need to run the start code to start the system. It will then
work automatically, and after closing the software, it will save the result on the
desktop. The computer where this software will be used needs some pre-in-
stalled software. As we are using python language to develop this software the
user of this software must install python in his/her computer to run this software
(Figure 6).

The software works in a very simple way. After opening the software it will
import xlwt

def save_report():
book = xlwt.Workbook()
sh = book.add_sheet(sheet)

variables = [a, b, c,d]
= 'Student’
'Is Present’
= 'Attentive’
= 'Timestamp’
desc = [a, b, c,d]

for n, v_desc, v in enumerate(zip(desc, variables)):
sh.write(n, 0, v_desc)
sh.write(n, 1, v)

n+=

sh.write(n, 0, coll_name)
sh.write(n, 1, col2_name)

for m, el in enumerate(list1, n+1):

sh.write(m, 0, el)

for m, e2 in enumerate(list2, n+1):
sh.write(m, 1, e2)

book.save(filename)

Figure 5. Saving report code.
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Set Up Environment Start

Proccessing in background

Figure 6. Model design.

first ask the user if the person is ready to start or not. Once the user turns it on,

it will automatically start showing green and red boxes in the video call.

5. Controller Design and Implementation

The software is built using python; we have also used many libraries to make it
perfect and smooth. The system works in some steps. The first step is taking
video from the screen; the second step is to analyze the images from the video
and process it. In the process section, there are two types of processing: first one
is face detection [15], which lets us know who is present and who is not, and the
second one is drowsiness detection. After the analysis, we show the result in two
ways. The first one is showing boxes on the screen, and the second one is saving
the result in a file so that the teacher can see it at the end of the class. The fol-
lowing figure shows a flowchart to show the overall steps followed to implement

the application. Following Figure 7 shows the flowchart of controller design.

6. Testing

Preceding the application’s execution, the model was shown in a couple between
college ventures displaying presentations. We got much good feedback from the
guests and the college employees.

Later upon usage, this application’s approval was completed by permitting
some beta clients to discover new issues and mistakes consistently. In the wake
of accepting a few surveys from the beta clients, the application was introduced
in numerous public and global shows.

The process of testing is quite simple. First, we start our software, and then we
start a random video call of at-least 3 people. In the next step of testing, we check
whether the application is detecting faces or not. If it detects all the faces cor-
rectly then our first test case is passed. Our second test case is whether it can

detect a person’s eye is closed or not. If it passes this test case we go for our third
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Online Class

Screen Video

Face Detection Drowsiness Detection

{

Result

Figure 7. Flowchart of overall controller design.

test case which is detecting drowsiness. By these simple tests cases we can test

this software.

7. Feasibility and Cost Analysis

Computer performs very smoothly at a constant speed. As days passed, the de-
velopments of all types of computers were not just limited to its performing
speed, but there were also advancements in internal infrastructure to make sure

that people have a great hands-on experience.

7.1. Memory Management

Memory, the board, assumes an imperative part to guarantee the smooth pres-
entation of any application. Accordingly, the significant distinction between this
application and other accessible applications is the internal memory that as-
sumes a significant part in dealing with the cycles, administrations, and applica-
tions introduced by the client or are now present in the gadget. In this software,
we need to be memory-hungry; for example, taking screen video is a vast work
for memory also, we need to analyze it. After analyzing we need to show the
real-time result. However, the application is built to handle all the obstacles and

make it very user friendly for our beloved teachers.

7.2. Database

We are only using basic databases like SQLite, which are more widely used in
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embedded system applications [16]. This is important because of its data trans-
actions structure, which allows the data to be more efficiently managed within

the phone and the application [17].

7.3. Different Platform Versions

This works perfectly in all the computer versions with little or no lags at all. It is
also supported in Mac OS and Linux. So, it supports all the computers. However,
the computer should have python installed to run it. Following Figure 8 shows
the users of different OS.

The development of this application was carried out in Python 3.5. Also, to
run the software on a computer is required to install Python 3.5. Without this, it

will not work. It will run very smoothly with the correct python 3.5.

7.4. Cost

There is no additional cost to run this application; anyone can use it without any
cost. Also, they are allowed to modify it and develop more according to their
need. Also, as the teacher is already in a video call, he already has an active in-
ternet connection; even if the user does not have any internet connection, it will
work fine.

So far, we can say that the application’s feasibility and cost analysis can be re-
gulated at ease due to its user-friendly features and no cost of maintenance. Fig-

ure 9 shows a normal online class scenario.

8. Use of the Application

Although a drowsiness detector is mostly used for the safety of the driver in the

Others: 5.2%

/ 0OSX: 16.5%

j

Figure 8. Users of different OS.

Windows: 78.4%
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Figure 10. Number of learners impacted by national school closures worldwide [19].

car. This application is mainly made for the online class system to check the at-
tentiveness of the student. Because of Covid-19 has increased dramatically. Ac-
cording to UNESCO and a chart made by Statista it is seen that from February
25 to March 23 the Covid-19 has impacted 1.38 billion learners. In the below
figure it can be seen in Figure 10 [18]. And In this situation, online classes are
the only solution. And this application will help make the online classes more
helpful to the teacher and will create a more effective online class environment.

The following figure shows the statistics of impact of the school closures world-
wide [19].

9. Conclusion

This paper finds that the software can make sure that all the students are atten-
tive in an online class. This software will take attendance automatically so that it

will be constructive for them [20]. This paper discusses the functional ability of
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the program where it will detect which students are attentive or not; it will also
detect which students are leaving before the class ends. The paper discusses in
details where the software will take care of the attendance, attentive face detec-
tion successfully. In the paper, we discuss the possibility of adding a useful UI so
that teachers can use the program more intuitively, in addition to the develop-
ment of a mobile so that teachers who use mobile apps for online classes can use
it. This paper ensures that that bunking online classes will be reduced and stu-

dents will be more active throughout the class and respond that way.
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