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Abstract

Over the years along with the advancements that have happened have changed the ways in
which I do a work. Our systems are now able to identify us through our fingerprints, our
faces, our retinas and even with our voices. With these changes happening around us I can
use these technological advancements to make a task such as taking attendance automated.
The conventional approach had the faculty calling out our names and I just waited for our
turn thus wasting 10 minutes of a class that was supposed to be of 60min. Waving this 10 min

off is something that can be done if I use Face Recognition technique.

For quite some time now the area of Facial Recognition which in turn is a part of Image
Processing has become a hot topic for technology enthusiasts. People are in al with the things
that this field can do, be it in the field of security or protection or making things easier for us.
I have seen in movies wherein people are being identified through the traffic cams and this
just isn’t a movie concept. This is a concept that is being implemented in cities. Image
processing is being used to find vehicles breaking rules on the road. Image processing has
even found its way into the educational sector with a very wide array of applications that are
making life easier not just for the students but also the faculty. Automatic attendance using
facial recognition is just one of the implementations of this widely spread field. As a matter
of fact, the boom and interest in educational Image Processing has increased recently thus

being a less studied topic it has a variety of changes ahead for it.

The other recognition techniques may be used but it won’t save us the time because
ultimately again I would have to wait in queue for our turn. This project uses Facial
Recognition and Detection such that the system is able to identify a person’s face and then
mark him or her as present in a sheet that will be generated. In order to identify the student,
the model will compare the name of the students with the student database that has been
created previously to train the model. The aim of this project is to implement the system

wherein I can have the best possible model that can be installed in a classroom.



CHAPTER 1
INTRODUCTION

1.1 Introduction

Over the years I have seen a lot of technological advancements around us. All of us be it
students or employees of an organization have to be kept a track of. In case of employees
their employers want to have an idea as to whether their employee is coming to office and
same is for the students. In order to keep a track, I have been taking attendance for a very
long period of time. But now with the advancements in technology do I still need to take
attendance manually on a piece of paper? Can’t I just atomise this time consuming
process? For doing so biometric systems or feature recognition systems can be used. In
order to authenticate people these systems are an effective means to do so. In case of
offices fingerprints are being used to mark attendance. Same can be used in case of
students, but again if every student has to use their fingerprint to mark attendance won’t it

be again a time consuming task as the students still need to stand in queues.

In order to do away with these methods, I have made a model that would use a camera to
take the photo of the class and then recognize the face of students that have been enrolled
into the subject. This system won’t require any additional time from a class and the faculty
may use the 10 minutes saved using this model productively that otherwise would have
been wasted just to take attendance. The aim here is not to just develop a system but also
reduce the cost of the system which otherwise in case of fingerprint authentication or
retinal scan authentication would be more when compared to face recognition. This is a
basic model wherein there would be functionalities that would be present at the end of the

faculty. These functionalities would be:
e Student Details
e Take Images

e Train Images



e Automatic Attendance
e Manual Attendance

e Check Sheets

e uploading on Ib portal

For both teachers and students in an educational institution, attendance is of utmost
importance. The system that I have proposed would ease up the process of taking attendance
which initially would have consumed a lot of time and effort. The system would capture the
image of the students present in the classroom. Then it would identify the faces present in the
frame and compare all those faces with the database of the registered students for that
particular course. Once identified it would mark these students present in the excel sheet that
is being generated in the background.

The proposed system is beneficial for the faculty as Ill as the students. This system would be
managed by an administrator wherein he would be entitled to the responsibility of adding
new students into the system and further the faculty can write the name of their subject and

an excel sheet with the names of all the students present in the class would be generated.
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Figure 1Representation of the system



1.2 Objective

This project is primarily aimed at locating the faces of the students present in the class
and then recognising those students by comparing their faces with the one’s present in the
database. Upon comparing these faces the system may recognise as to who Ire the

students who attended the class. For the technique of face recognition is used.

The technique of Face Recognition works on the concept of nodal points. A human face
has around 80 nodal points. These nodal points include features such as distance betlen

the eyes or the distance betlen nose and lips.

The system that I have proposed would ease up the process of taking attendance which
initially would have consumed a lot of time and effort. The system would capture the
image of the students present in the classroom. Then it would identify the faces present in
the frame and compare all those faces with the database of the registered students for that
particular course. Once identified it would mark these students present in the excel sheet
that is being generated in the background. The comparison of these faces will be done on
the basis of nodal points. The algorithm that I used for facial recognition uses nodal
points in a very effective manner because this algorithm works in many arrays of light
condition, be it a Ill-lit or overly lit or even room with less lighting the algorithm is

capable enough to recognise the face.

The model will be aimed at reducing the time and effort for the faculty during lectures
and make the process a bit more hassle free. Using this model, I also plan on reducing
proxies or false attendance. The portal will be a dynamic one wherein it can display
information of the enrolled students and even give the option of adding students into the

database and automatically mark their attendance.

1.3Problem Statement

The amount of data in educational environment that is now maintained in electronic
format has seen a dramatic increase and vast usage in recent time. This data may be in

the form of texts which may be used for deep learning as Ill. But further I also wish to



implement a model wherein the faculty won’t have to take attendance manually by calling
out the names of students. Automation in this process would simply result into a lot of
time saving. Manual jobs are the old way of taking attendance. But this strategy takes a
lot of time and there are risks that the attendance will not be correctly marked. Fingerprint
recognition is the second method. But for certain individuals, since it is also linked to
criminal recognition, it is invasive. Another downside to fingerprint identification is that
the dryness or debris of the finger's skin can cause errors. Iris identification is the other
methodology for taking part. The downside of this approach is that it is often invasive and
data storage takes a lot of memory.

In all the institutes for tracking the success of students, retaining attendance is very
critical. In this regard, every institute has its own system. Some use the old paper or file-
based approach to take part manually, and others have implemented automated attendance
methods using certain biometric techniques. There are several automated approaches, i.e.
biometric attendance, available for this reason. Both these strategies often waste time
because learners need to make a queue on the scanning system to touch their thumb. For
the automated participation of students in the classroom setting without student
intervention, this device uses the facial recognition technique. Using a camera attached in
the classroom, this attendance is captured by constantly recording student photographs,
identifying the faces in pictures and matching the identified faces with the database and
marking the attendance.

The machine consists of a camera that records and transfers to the image enhancement
module the photographs of the students sitting in the classroom. Photos are improved in
the image enhancement module so that matching can be done quickly. The picture comes
into the Face Detection and Recognition modules after improvement, and then the
attendance is marked in the database. In the Face archive, templates of face photographs
of individual students are processed at the time of registration. All the faces are identified
from the input image here and the algorithm compares them to the face database one by
one. If any face is recognized, the attendance is labelled for various uses in the database
from which anybody may view and use it. Teachers come to the class and only press a
button to initiate the attendance process, and without all the intentions of students and
teachers, the machine gets the attendance automatically. This system saves a lot of time
for a teacher. The conventional approach had the faculty calling out our names and I just
waited for our turn thus wasting 10 minutes of a class that was supposed to be of 60min.

Waving these 10min off is something that can be done if 1 use Face Recognition
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technique. These 10 minutes saved clubbed through a semester or an academic year sum
out to be a lot and in this time the students can acquire a major chunk of knowledge
which otherwise would have been left out just due to the fact that manual attendance had
to be taken. Further the question that arises are:

e Which algorithm would prove to be the best?

e What could be the limitation in this system?

o How can I overcome these limitations?

1.4 Language and Software Requirements

Language used is - PYTHON
For Ib Application- HTML, Django, CSS, Bootstrap

Software Requirements:
e Software that supports .CSV format e.g. Microsoft Excel
e Visual Studio
® OpenCV

e Tkinter

1.5 Hardware Requirements
e Intel i3 or above
e 4GB of RAM as the dataset used is of images so it will use resources.

e GPU for interpreting with the images and graphical representations.

1.6 Deliverables

At the end of this project our system will be efficient enough to recognize multiple
students in the frame and after recognizing the student the attendance of students can be
marked as present automatically as Ill as manually. Further the administrator would be

able to login to the database and see the list of students who have been enrolled into his



subject. In case a new face has to be added that too can be done through the interface

itself where in the photo will be taken and then the model will be trained.



CHAPTER 2

LITERATURE SURVEY

2.1 Literature Survey

The objective of this chapter is to provide an insight into works and efforts that have
already been put into the analysis and prediction of student and the theoretical framework
of Educational Image Processing that has been a relevant and a hot topic for some years
now due to increased changes and modernisation in the educational sectors in the recent
years.

Various research studies have been done on the data mining process for the education
sector.

One of the key concepts for effective management of the coded knowledge is image
processing. The CCTV is fixed at the entrance of the classroom in this method and is used
to capture a picture of the student entering. The faces identified are stored in a database
and are compared with existing images using the technique of Eigen faces.

[1]JA 3D face recognition technique is used to determine whether the student image
matches. If a match is identified, this image is processed for attendance management..
Doing this I can recognise the knowledge gaps betlen the work that has been done by the
researchers previously and doing this would help us justify our work and our research
questions and have a set of direction for our future work. The attendance will be labelled
for the student picture matched for participation management and the details will be
submitted to the server that manages the student's overall database. When the server
receives the message of a student who is missing on that specific day it will send an SMS
to the parent of that particular student. The app is installed in a mobile phone to help
boost the report functionality.

In[2], the writers suggested a method to avoid the pitfalls of the conventional system of
manual attendance. This paper explains how face detection and recognition in real time
can be useful for marking student attendance. The paper reveals an automated attendance

system consisting of a camera mounted to capture photos in the classroom, accompanied



by the identification of multiple faces. This system involves several measures, such as
Student Face Database Formation, HOG features, Face Detection and Eye Detection,
SVM Classifier, Comparison/Recognition, Attendance marking, etc. To achieve the
desired results, algorithms such as Viola- Jones and HOG features are used along with the
SVM classifier. There Ire certain limitations in the paper where the device could be
susceptible to lighting. By using algorithms that may not be sensitive to lighting and
lighting, the proposed system may remove this downside. The system used a camera with
HD Resolution.

Formation of questions is an important step which has to be follold here to carry forward
our project. Population, Intervention, Outcome and Context are the most critical factors

for framing of research questions and they have been laid in the table below

Table 1 Criteria for question formation

Criteria Detail of Targeted Organization
Population University, Engineering Institution (Pvt, Govt.), students
Intervention Method used for predicting student progress and grades
Outcome Accuracy of student prediction, finalise prediction technique
Context University, Colleges and Schools (Pvt, Govt.)

Searched Database: IEEE Xplore, Springer Link, ACM Digital library, Researchgate,
Science

Direct other computer science journals. Searching sentences and keywords: Automated
Attendance system, Application of Image Processing in education, Automated Attendance
system using PCA, Automated Attendance system using LBP, Automated Attendance system
using LBPH. Publication periods that Ire taken into consideration range from the year 2008
till January 2020. The types of text searched included documents, PDF, Full-length paper
with abstract and keywords which may also include IEEE Xplore research papers.
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Figure 2 Statistics for Techniques, objectives and algorithm used

2.2 Motivation

In recent years I have seen a lot of advancements in various technologies, be it Machine

Learning, Image Processing and Artificial Intelligence. These days the new smartphones

coming in market are loaded with biometric as Il as Face Unlock. This system is a

proven effective manner of keeping our mobile safe.

This system can be expanded to an area of at least a class. With minor tlaking system can

be used to differentiate and recognise each student sitting in the class and thus further it

can be used to mark the attendance of students based on this facial recognition. This is a

time efficient approach over the time consuming approach of calling out the names of

each student and them marking them present individually. This system would minimize

proxies by students as with proper training of the model it would be able to categorise

actual person and photo of a person.



CHAPTER 3
IMPLEMENTATION

3.1 Dataset Used

The dataset used has been formed by using the images of people. For this problem
statement the dataset that I used comprises of the students of my batch wherein the faces
of students Ire marked separately by taking their pictures and along with this the classifier
that I chose was LBPH therefore the dataset also includes side face images of students as
this algorithm is capable enough to take the pictures of students and recognize them even
by the side face. Therefore, for each student a total no of 71 pictures Ire taken which
includes normal photos, photos of right side of their face and the photos of left side of

their face.

This dataset therefore helps us to increase the accuracy of the model many folds and with
the betterment in this dataset and introduction of faces of people in this dataset would be
used to predict and also over the period of time increase the accuracy of the developed

model.

The Dataset being stored is in the JPG format and the name being assigned is in the
manner studentname_enrollmentno. Further this data is being stored in Student details and

trainer.yml which further are used to interact with the dataset that I have made.

@ Network l Taun171325.3 l Tarun 1713254 . Tarun.171325.5 . Tarun171325.6
l Taun171325.7 . Tarun171325.8 . Tarun.1713259 . Tarun.171325.10
B e B e B enirasi B eonirasic
B runirsis B rnirasie B rnirasi B e
’ Taun.171325.19 I Tarun. 17132520 ﬂ Tarun.171325.21 ﬂ Tarun.171325.22
n Taun.171325.23 ﬂ Tarun171325.24 ﬂ Tarun.171325.25 ﬂ Tarun.171325.26
I Taun171325.27 ' Tarun171325.28 ﬂ Tarun.171325.29 ﬂ Tarun.171325.30
B eunisan @ e B eni7s B eronirasx
B s B 7z B rnirass B e
’ Taun.171325.39 n Tarun. 17132540 Tarun.17132541 ﬂ Tarun. 17132542
l Taun.17132543 ﬂ Tarun17132544 n Tarun.17132545 ﬂ Tarun.171325.46
’ Tarun17132547 I Tarun171325.48 I Tarun.171325.49 n Tarun.171325.50
B eunirss B enirss B eni73s3 @ eronirasse
B s @ 7 @ rrnirass @ rrnimasse
' Taun.171325.59 ﬂ Tarun.171325.60 ﬂ Tarun.17132561 ﬂ Tarun.171325.62
ﬂ Taun.171325.63 I Tarun.171325.64 n Tarun.171325.65 n Tarun.171325.66
I Tarun.171325.67 I Tarun171325.68 ' Tarun.171325.59 ' Tarun.171325.70
B runirsn

213 items

Figure 3Image Dataset
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3.2 Dataset Features

A total of 80 features i.e the nodal points are present in the dataset and almost all these
features enlisted to be used by the chosen classifier that is, LBPH I have come up with a
proposition that the algorithm uses a set no of facial features and these features ought to
be used for better classification thus requiring no changes. The dataset that I used has
information of students with every student having his picture clicked 71 time. This
number is set to 71 due to the fact that the system on which the model was being
developed was unable to compute a much larger dataset that what has been made for now.
The attributes and details of these attributes for both the .csv files. The method of face recognition
is used to identify a person by using certain characteristics of that person and matching the digital

image feature. Face, nose, skin, iris, hair, etc are the characteristics that are derived for facial

recognition.

LEyebrowEnd
L Eyebrowhid

REyebrowEnd  REyabrowMid LEyebrowMid  LEyebrowEnd
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REyelidUpper LEy LEyelidUpper

MosaBridge

REyelidLower LEyelidLower

REar LEar
ROrbitalLower LOrbitall ower

LOrbitall ower

RNostrilBulge  NoséTip  LNostrilBuige

RNostrilBase LMostrilBase

RUplpperdend - UPP L plippeBen

RPuffer

RMouthCarner

RLipl

RiawEnd LJawEnd

Figure 4 Nodlal Points
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This PC > Desktop * AttendaceManagementSystem

~

Name ~ Date modified Type Size
Jidea 08-09-2020 09:43 File folder
wvscode 10-10-2020 07:52 File folder
Attendance 03-12-2020 09:32 File folder
StudentDetails 03-12-2020 08:21 File folder
Traininglmage 03-12-2020 08:24 File folder
TraininglmageLabel 03-12-2020 08:14 File folder

Figure 5Dataset Validation

3.3 Proposed System

Extraction of Facial
Features

Image Acquisition Image Processing

Comparing with

Marking Attendance Database

laialattaltl in AT s

The dataset of composed of multiple imaées of the students. Each student is being captured
71 times that is, each student has these number of photos for the training dataset. This dataset
will be compared with the real time picture of the students in the classroom and further the
attendance would be marked based on this. After the images are clicked pre-processing is
performed on these images wherein unwilling distortions are removed or in some cases
features are improved. The image is converted into grayscale after which the extra part of
background is removed. The simple reason of subtracting the background is that this would
increase the accuracy. The images that are being processes have their features extracted and
the cropped images that majorly contain face are stored separately for the purpose of
comparisons. This approach is helpful once image sizes square measure giant and a reduced
feature illustration is needed to quickly complete tasks like retrieval of the image and also the
matching of the image. Image is represented as a compressed feature vector. The

dimensionality of an image is reduced at the time of feature extraction.
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The images have to go through the process of pre-processing along with face detection
because until and unless the face is detected operations on images such as cropping or
background subtraction cannot be conducted. The database of the students is used here as
these need to be compared with the faces that are being detected in the class. When the model

finds a match it automatically marks the attendance of the student as present.

3.4 Image Processing

Convert RGB Image

Acquire RGB Image to Grayscale

Apply Detection

Resize extracted face Extract face from
image image

Recognize face

Figure 7Flow Control

In order to get an improved image or to retrieve any useful information from it, image
processing is a method of transforming an image into a digital form and performing some
operations on it. It is a type of signal dispensation in which an image is input, such as a
video frame or picture, and an image or features associated with that image may be
output.
Typically, the framework of image processing involves treating images as two-
dimensional signals while applying methods of signal processing to them that are already
set.
The steps involved here are:

1. The image is captured. This image is a coloured image and being coloured it may

have a high opacity that tears up colours. This image this needs to be converted. It

13



could be as simple as being given an image which is in digital form. The main
task that needs to be achieved after this is scaling and conversion of image.

2. The RGB image captured is changed into Grayscale. The simple reason being that
the issue of lighting is dealt with in grayscale and also the size of the image
decreases.

3. Detection for the face is applied. The algorithm looks for the face from the image.

4. After the algorithm is able to locate the face the face must be extracted. The image
needs to be enhanced. It is often used to remove certain secret information from
an image and is subjective, among the easiest and most desirable in the field of
image processing. The background here is subtracted. This too reduces the size of
dataset with just focusing the features that are needed that is the nodal points of
the face.

5. The extracted face image needs to be resized. Full size image won’t be of no use

and would just increase the size of dataset.

3.5Algorithms for Face Recognition:

Selection of an apt algorithm for a problem statement is a very important and tedious task.
Each classifier has its own set of advantages and disadvantages. For any particular project
or research I try to figure out a classifier that provides us with the best possible accuracy
as at the end what matters is how accurately our data is being accessed by our classifier
and based on this accuracy I later on after training our classifier can get the right set of
results.

The understated algorithms are the ones I tried and tested with our dataset and at the end

had to select the one that had the best accuracy for our problem statement.

3.5.1 Principal Component Analysis :

Principal Component Analysis (PCA) is a technique used for dimensionality reduction
used in Image Processing. In Principal Component Analysis transformation is applied to
the variables using which larger set of variables are reduced to a comparatively smaller
set. In this technique the linear correlated variables are converted into uncorrelated

variables as this tells us about the redundancy that can be reduced thus reducing the size of

14



the image with minimum loss. The method helps in compression and preserve the data as
much as possible.

Principal Component Analysis cannot be used for categorical data and in order to do so
dummy variables need to be created. This algorithm has certain steps that are follold in
order to perform the task. Firstly, the module and the image data are loaded. In the next
step Data Exploration is done. After this Image Standardization is carried out. The
variables must be consistent and for this the data should be in same format. In the next
step PCA Transformation is done. After the transformation is done Eigen and vector
values are computed. After this step I check as to if I Ire able to produce principal
components successfully which would further result into better compression and less
redundancy. After all these steps are completed 1D PCs are converted back into their

original image shape.

Var[X,] = Cov[X, X,] and Var[X,] = Cov[X,,X,].

Var[X1] Cov[X1, X2]

Matriz(Covariance) = Cov|X3, Xi1] Var|X]
det(AI- A ) =0
(KI-A)Ww=0

Feature Vector = (eig,, €ig,)

NewData = FeatureVector” x ScaledData’

15
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3.5.2 Local Binary Pattern:

Local Binary Pattern (LBP) is a simple yet very efficient texture operator which labels the
pixels of an image by thresholding the neighbourhood of each pixel and considers the
result as a binary number. Local Binary Pattern is a set of circular neighbourhoods with
the centred pixels lying in the middle. Grayscale images are the key here where localized
texture patterns are described on the images. In Local Binary Pattern the concept of
thresholding comes into play as this concept is used to get the LBP value on the circular
pixels using the central pixels. These pixels lie in close proximity to each other. They have

a binary light assigned to them.

16
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For the algorithm to implemented certain steps need to be follold. Firstly, the image that is
will be fed as a dataset needs to be converted into grayscale due to a very simple reason
because in case of a grayscale image the extra or low lighting condition does not hinder a
lot whereas in case of RGB image extraction of facial features becomes difficult. After this
implementations and conversions on the image are started. For every pixel in the image, a
neighborhood is selected that surrounds the central pixel. The central pixel is selected and
I further set it as a threshold for the neighboring pixels. If the value for adjacent pixel
comes out to be greater than or equal to the value at center pixel the value would be
marked as 1 in binary form and 0 is it is less. After this step the LBP vales are computed

sequentially in counterclockwise manner.

2000 50 | 50 1 00 1501 90 | &0
50 | 90 J100|—=>] 0 1 |=] 30 |14
160 70 | 210 1 I
3x3 pixels Threshold Binary Decimal
90 10001101 141
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P-1

LBP(gpx, gpy) Z S(gp —gc) x 2P
p=0

1 if x>0

=10 i x<o.

3.5.3 Local Binary Pattern Histogram:

Local Binary Pattern Histogram is simply the histogram representing the number of
occurrences of each LBP binary code in whole image. After obtaining histogram from
each grid, they are combined to form a bigger histogram which represents the whole
image.
LBPH is very efficient in face recognition. A face image can easily be mapped to a data
vector using LBPH representation. For face recognition, histogram is created for each
image in training dataset.
If ainput image is given, histogram is created for that image using LBPH and then it is is
compared with each histogram created during training, and the image with closest
histogram is returned as output.
For comparing two histogram, euclidean distance, chi-square, absolute value can be used
higher success rates when compared with other algorithms. As a result, it has found a wide
usage in the areas such as identifying spam e-mails and Sentiment Analysis in social
media analysis, to get review of a product.

This algorithm was used by us in order to test our dataset and the results that I got related to
the accuracy and precision Ire used to compare with other algorithms so that I can use the

best algorithm amongst all these for the required project.
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2. Difference 3. Threshold

Figure 8Cyclic Representation of image values

—t—

» Lill.. J!ﬂ ® Lilallih. bl
L Y ' |

Original Image LBP Result Regions/Grids Histogram of each region Concatenated Histogram
(Grid X - Grid Y)

Figure 9 Histogram form of images

P-1

LBP(gpsx, gpy) Z S(gp — gc) x 2P
p=0

3.6 User Interface
It contains list of menu items which can be accessed by the faculty. These include the
registration of students. This registration includes the name and enrolment no of the
students. The Take Image option provided clicks the image and stores it in the .jpg format
in the training image folder. Then upon clicking the Train Image button the algorithm will
start working and train the model for that particular student in addition to the others that
have been added to the model previously. I can check the registered students as Ill. The

interface gives an option of Automatic as Ill as Manual attendance. The model stores the
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attendance results in an excel sheet by the name of the subject and the date and time of

class.

'ﬂ‘ SAMS-Smart Attendance Marking System = [m] X

Smart Attendance Marking System using Face Recognition

Enrollment Number

Full Name

Check Registered Students

Take Images Train Images Automatic Attendance Manually Fill Attendance

Figure 10User Interface of Model

3.7Accuracy of the Algorithms

a) DM Classification Algorithms

Issue Faced Summary
PCA The recognition rate was HAAR classifier and
loIr than expected and was computer vison was

not suitable for times when = used for the purpose of

lighting condition was low face recognition
PCA and Eigenfaces The validation was not The usage of platforms
done therefore once was increased by the
marked present the introduction of Eigen
accuracy could be reduced faces
LBP The recognition rate was HAAR classifier and
better that what PCA gave computer vison was

out but still low light was used for the purpose of

an issue. face recognition
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LBPH The issues with LBPH Ire
dealt here and also
additionally the model
could also recognise the

side faces.

Table 2 Accuracy of Classifiers

3.8Flowchart

( Start )

HAAR classifier and
computer vison was
used for the purpose of

face recognition

Input Course Code
and Attendance Type

A

» Student Bio-data and
Course Enrolment

A

Input /
Fingerprirllt

Database

Attendance

Processing

Reports Generation

h 4

Matric No
registered

-
d

C o D

3.9Algorithm/Code for Image Processing
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t numpy as np
Image, ImageTk
t pandas as pd
t datetime
t time

window = tk.Tk()

window.title("sAm

window.geometry("

manually fill():

sb
sb = tk.Tk()
sb.iconbitmap(’
sb.title("Er
sb.geometry(" ")
sb.configure(background=

err_screen_for_subject():

ec_delete():
ec.destroy()
ec

= tk.Tk()
c.geometry(
c.iconbitmap( Al
ec.title( 1ing! 1)
ec.configure(background=
Label(ec, text= tn ! font=(
Button(ec, text=' , command=ec_delete, fg="b
font=("'t » 15, " b ")) -place(x=

fill_attendance():

ts = time.time()

Date = datetime.datetime.fromtimestamp(ts).strftime( %y |
timeStamp = datetime.datetime.fromtimestamp(ts).strftime(
Time = datetime.datetime.fromtimestamp(ts).strftime("

Hour, Minute, Second = timeStamp.split(":")

 for DB = datetime.datetime.fromtimestamp(ts).strftime(
subb
subb=SUB_ENTRY.get ()
DB_table_name = str(subb + "_" + Date +

+ Hour + + Minute +

t pymysql.connections

cursor
connection = pymysql.connect(host="1
cursor = connection.cursor()

print(e)
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+ Second)

> 16,

")) -pack()

, width=9, height=1, activebackground="Red




EATE TABLE " + DB_table_name +

NULL

NOT NULL,
NOT NULL,
NOT NULL,

cursor.execute(sql)
epti
print(ex)

if subb=="":
err_screen_for_subject()

sb.destroy()

MFW = tk.Tk()

MFW.iconbitmap(

MFW.title("Manuall e of "+ str(subb))
MFW. geometry( D)

MFW. configure(background

del_errsc2():
errsc2.destroy|()

err_screenl():
errsc2

faces = detector.detectMultiScale(imageNp)

(%, y, w, h) in faces:
facesamples.append(imageNp[y:y + h, X:x + w])
Ids.append{Id)

rn faceSamples, Ids

window.grid_rowconfigure(e, weight=1)
window.grid celumnconfigure(@, weight=1)
window. iconbitmap(*

on_closing():
tkinter import messagebox
if messagebox.askokcancel("Q
window.destroy()
window.protocol ("WM_DELETE_WIN

message = tk.Label(window, text=
height=3, font=('tim

message.place(x=80, y=

Notification = tk.Label(window, text="All thi
height=3, font=('t

1(window, text="Enrollment Num , width=20, height=2, fg=
00, y=208)

testval(instr,acttyp):
if acttyp 1
if instr.isdigit
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gnition", bg="#EE4

ite", width=15,

", bg="#2D14

', width=50,




,» width=2e, » font=('times", 25,
e[ mmand*] = (txt.register(testval)," "%d”
txt.place(x=550, y=210)

1bl2 = tk.Label(window, text="Full Name", width=20, fg="#c , bg="#2D14 height=2, font=(
1bl2.place(x=200, y=300)

txt2 = tk.Entry(window, width=20, bg=""#D - » font=("ti = " b )]
txt2.place(x=550, y o)

clearButton = tk.Button(window, text= >command=clear, fg="# d"™, bg="#2D14 swidth=1e ,height=1 ,activebackground =
clearButton.place(x=950, y=210)

clearButtonl — tk.Button(window, tex ", command=clear1, fg="#F bg="4#2 " ,width=1@ ,height=1, activebackground = "#
clearButtonl.place(x=950, y=318)

AP = tk.Button(window, tex < i S command=admin_panel ,fg="#f bg=" ,width=19 ,height=1, activebackg
AP.place(x=990, y=410)

takeImg = tk.Button(window, text= h P ) swidth=28 ,height=3, activebackground = "#516;
takeImg.place(x=90, y=500)

trainImg = tk.Button(window, text="T hi swidth=20 ,height activebackground = “#5
trainImg.place( 0, y=500)

FA = tk.Button(window, text ic en h >command=subjectchoose ,bg: " L,width=2@8 ,height=3, activebackgrou
FA.place(x=690, y=500)

quitWindow = tk.Button({window, text=" a 11 A a command=manually fill g i Lbg="#a * ,width=20 ,height=3
quitwWindow.place(x=99@, y=500)

Figure 11GUI Code

t cv2,0s
t numpy as np
om PIL import Image

recognizer = cv2.face.LBPHFaceRecognizer crea
detector= cv2.CascadeClassif

getImagesAndLabels(path):

imagePaths=[os.path.join(path,f) for f in os.listdir(path)]

facesamples=[]

Ids=[]

for imagePath in imagePaths:
pilImage=Image.open(imagePath).convert('L")
imageNp=np.array(pilImage, ‘'uints")

Id = int(os.path.split(imagePath)[-1].split(".")[1])

faces=detector.detectMultiScale(imageNp)

for (x,y,w,h) in faces:
facesamples.append(imageNp[y:y+h,x:x+w])
Ids.append(Id)

rn faceSamples,Ids

faces,Ids = getImagesAndLabels('Trai
recognizer.train(faces, np.array(Ids))
recognizer.save( 'Traini

Figure 12Training code
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i tcv2
import numpy as np

recognizer = cv2.face
recognizer.read("’

cascadePath = "

faceCascade = cv2.

font = cv2.FONT_HERSHEY_ SIMPLEX

cam = cv2.VideoCapture(@)
while B
ret, im =cam.read()
gray=cv2.cvtColor(im,cv2.COLOR_BGR2GRAY)
faces=faceCascade.detectMultiscale(gray, 1.2,5)
for(x,y,w,h) in faces:
Id, conf = recognizer.predict(gray[y:y+h,x:x+w])

cv2.rectangle(im, (x, y), (x + w, y + h), (@, 260, @), 7)
cv2.putText(im, str(Id), (x,y-4e),font, 2, (255,255,255), 3)

cv2.imshow("im",im)
if cv2.waitkey(10) & oxFF==ord('q’):
break
cam.release()
cv2.destroyAllWindows ()

Figure 13Testing code

3.10 Stages of Execution for Image Processing:

Firstly, I did test a number of classifiers with our dataset just to have an outlay to see
which classifier would work best with our problem. Accordingly, the classifier with best
accuracy was chosen among all these. The accuracy was dependent on some major factors
such as the lighting conditions or the distance from the camera. Based on this the
algorithm was chosen.
The Graphical User Interface for the system was designed. This included addition of
various features that could be added in this model. After this the work on the algorithm
started. For this firstly the developed model was to be implemented because I used
various algorithms to get an idea as to which algorithm would suit our needs. For this the
steps that Ire follold Ire:
1. Image Acquisition
Image Processing
Extraction of Facial Features

2
3
4. Comparing with the database
5. Marking Attendance

6

Storing in excel sheet
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Upon implementation of all these steps the different algorithms Ire tested and after that I
could come to a conclusion that the proposed system would work best with the LBPH
algorithm. After this all this was compiled with the User Interface that was designed
using Tkinter. The model made has a good accuracy for prediction and may give good

results.

3.11 Website Development:

3.11.1 HTML
HTML, or Hyper Text Markup Language, is the traditional markup language for

documents that are intended to be used in a Web browser. Technologies such as
Cascading Style Sheets (CSS) and scripting languages like JavaScript may help.
Online browsers receive Html files from a Web server or locally stored files and
convert them to multimedia Web pages. HTML elements are the components that
make up HTML pages. Photos and other artefacts, such as interactive forms, may be
inserted in the rendered page using HTML constructs. HTML allows you to build
organized documents by indicating textual semantics for text elements like headings,
columns, tables, links, quotations, and other elements. Tags, which are written in

angle brackets, separate HTML elements.

3.11.2CSS

CSS (Cascading Style Sheets) is a style sheet language for defining the appearance of
a text written in a markup language like HTML. 1st Along with HTML and
JavaScript, CSS is a key component of the World Wide Web. CSS is a style sheet that
allows you to separate presentation from text, including layout, colours, and fonts.
This separation will increase content compatibility, provide more consistency and control in
the definition of presentation characteristics, and encourage different Web pages to share
formatting by defining the corresponding CSS in a separate.css file, which removes
redundancy and duplication in the structural content and allows the.css file to be cached to

improve page load speed betlen the pages of the same file and formatting.

3.11.3Bootstrap
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Bootstrap is a free and open-source CSS platform for front-end Web creation that is
sensitive and mobile-first. It includes design models for typography, shapes, buttons,
navigation, and other interface elements that are based on CSS and JavaScript. With
over 150,000 stars as of April 2021, Bootstrap is the tenth most starred project on
GitHub, behind freeCodeCamp, the Vue.js platform, the React library, TensorFlow
and others. Bootstrap is a HTML, CSS & JS Library that focuses on simplifying the
development of informative Web pages . The primary purpose of adding it to a web
project is to apply Bootstrap's choices of color, size, font and layout to that project. As
such, the primary factor is whether the developers in charge find those choices to their
liking. Once added to a project, Bootstrap provides basic style definitions for all

HTML elements.

3.11.4Django

Django is a free and open-source Web framework based on Python and using the
model-template-views (MTV) architectural pattern. It is maintained by the Django
Software Foundation (DSF), a 501(c)(3) non-profit group headquartered in the United
States.Django's main aim is to make building sophisticated, database-driven Websites
easier. The architecture prioritises component reusability and "pluggability," as Il as
felr coding, low coupling, accelerated growth, and the "don't repeat yourself" maxim.
Also for configurations, directories, and data templates, Python is used throughout.
Django also has an administrative build, read, edit, and uninstall interface that is

created dynamically and configured by admin models.
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3.12 User Interface for Web Application

l @ Attzndance Management! X

€5 C 01200180 t » @
H Aops M Gmal @ YouTube B Maps @ News By Tnsite B Couses Reading list
Attendence Monitor System Home
Project Title: Attendece Management Monitoring.
Project Supervisor: Dr.Ruchi Verma
Submitted By: Abhinav Sharma 171297
i Type here to search o) =l G 0 AG®O o) B 16—1)25:-3:011 ]
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3.13 Code for Web Application:

views.py X
monitor > views.py > @ teacherView
from django.shortcuts import render
import cswv

index{request):
return render(request, “index.html")

teacherView(request):
students = []
records = dict()

with open( Attendance.csv’, "r'} as csvfile:

GE
csvreader = csv.reader(csvfile)

= next({csvreader)
for line in csvreader:

name = line[1].strdp("["]1").split()
firstName = name[@]
lastName = ""
if len(name) > 1:
lastName = name[1]

rollNumber = line[@]

records[rollNumber] = {
‘firstMame': firstName,
"lastMame’: lastMame,

for (key,recordDict) in records.items():
tempDict = {
"rollNumber' : key,
*lastName’ : recordDict['lastName’],
"firstName® : recordDict[’firstName"]
b
students. append(tempDict)

context = {
‘students’: sorted(students, key = x: ¥x["rollNumber']},

}

return render(request, 'teacherView.html', context)

studentView(request, rollNumber):
studentRecords = []

firstName =

lastName =

with open('Attendance.csv’, 'r') as csvfile:
csvreader = csv.reader(csvfile)

next(csvreader)
for line in csvreader:

if line[@] != rollNumber:
continue

print(line)

name = line[1].strip("[']17).split()




name = 1_"|_ne[_‘|_] .5'tr“ip|:":

17} .split()

firstName = name[8]
if len{mame) > 1:
lastName = name[1]

tempDict i
line[2],
line[32],

studentRecords . append({tempDict)

context
firstMName,
lastMName,
rollNumber,
studentRecords,

', context)

3.14 Stages of Execution of Website:

1. Excel sheet(.CSV format) created from the SAMS(Smart Attendance Management System) is
used to create a database for the Web app.

2. The application 1is opened on local host as shown in below image:

B Windows PowerShell

PS A:\8TH Sem Project\Attendance-Monitor-main> python manage.py runserver
atching for file changes with StatReloader

Performing system checks...

System check identified no issues (0 silenced).

fay 16, 2021 - 17:37:51

Django version 3.2.2, using settings 'attendenceMonitor.settings’
Starting development server at http://127.0.0.1:8000/

uit the server with CTRL-BREAK.
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3. Click on " Click here to view Attendance". This redirects you to the page with the name of

students registered.

[ @ Attendance Management! x [ (-] =
<« C  ® 127.00.1:8000 %« » @ :
I Apps M Gmail @ YouTube B® Maps @& News By Translate [BY Courses Reading list
Attendence Monitor System ‘ Home ‘

Project Title: Attendece Management Monitoring.
Project Supervisor: Dr.Ruchi Verma
Submitted By: Abhinav Sharma 171297

Click Here To View Attendence.

B O Typeneretosearcn S o e L cBwe gwme TR

4. Upon clicking on student's name the attendance of student on a particular date and time are

displayed.

[e Attendance Management! Bl = Group86_Smart Attendance Marm X | 4
(3 C @ 127.0.0.1:8000/teacherView/ w M ’) H
I Apps M Gmail @8 VouTube B¥ Maps @& News By Translste [BY Courses Reading list
Attendence Monitor System ‘ Home |

Students List..

# Roll Number First Name Last Name
1 171000 Krishan Kanta

2 171001 Arvind Kejarival

3 171207 Rahul Kriplani

4 171297 Abhinav Sharma

5 171312 Sudhansh Sharma

6 171325 Tarun Kumar

7 171463 Ashish Chichora

#8  © Type here to search o B0 G (] Al A SE®mS g0 e 16-1!25:?22021 L
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CHAPTER 4
RESULTS

4.1 Results Achieved

Here, in this section we are discussing the results that I have garnered from all the
previous analysis that I have been doing. Here the Jaypee University of Information
Technology students' database or training set has been developed. The database includes
photos of students, with seventy-one images for each student. Thus, the overall picture is
equivalent to 90. Below the training set is displayed.

Each image is 92-112 px, as stated earlier. Photos, which are now worked on are
different in the test collection, i.e. they are not taken from the database. The test set can

be shown as follows in the figure:

Abhinav. 171297,
2 Sudhansh.171312 Tarun,171325.20

The input image is processed when an input image is presented that is not present in the
database and the best matching is considered to be the recognised image. There is a
diagram indicating the experimental outcome. Where the image acknowledged is a
database image and the image acknowledged is Tarun-171325, which is displayed in the

Tkinter interface.
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Figure 14Student Identification

[6 Attendance Management! Pl = Group86 Smart Attendance Mar X |+ o -
<« C @ 127.00.1:8000/teacherView/ w » @ :
£ Apps M Gmail @ VouTube B¥ Maps @ News B Translate [F§ Courses Reading list
Attendence Monitor System ‘ Home |

Students List..

# Roll Number First Name Last Name
1 171000 Krishan Kanta

2 171001 Arvind Kejarival

3 171207 Rahul Kriplani

4 171297 Abhinav Sharma

5 171312 Sudhansh Sharma

6 171325 Tarun Kumar

7 171463 Ashish Chichora

i O Type here to search 0O H I w @ & AN CEH®ES Z Y)W o

4.2 Conclusion

The approach of deriving and using data from research published previously and the
previous editions of the same course may have raised some doubts regarding the approach
and whether is it viable enough that I compare the outcomes for the courses. Holver, the

extents to which our prediction models discussed in this report have proven out to be
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convincing enough to prove the point that this approach is just not only possible but gives
out a much better output than expected. The performance of the models is in fact expected
to improve Acknowledgment of pictures applies to frameworks that perceive pictures of
locales, symbols, people, ancient rarities, structures, and numerous different factors.
Clients use cell phones, interpersonal organizations, and online journals to trade huge
volumes of information. Moreover, PDAs fitted with cameras are adding to the
advancement of computerized photos and recordings that are boundless. Organizations
are utilizing the tremendous measure of advanced information to give more and more
intelligent contributions to the clients utilizing it. Picture acknowledgment is a piece of
PC vision and a cycle to distinguish and identify an item or property in an advanced video
or picture. PC vision is a more extensive term which incorporates strategies for social
occasion, preparing and examining information from this present reality. The information
is high-dimensional and produces mathematical or emblematic data as choices. Aside
from picture acknowledgment, PC vision additionally incorporates occasion discovery,
object acknowledgment, learning, picture remaking and video following.

An image is deciphered by the natural eye as an assortment of prompts that are handled in
the mind by the visual cortex. This outcome in a dynamic scene experience, associated
with thoughts and antiques that are recorded in one's brain. Picture identification
endeavours to imitate this system. An image is deciphered by the gadget as either a raster
or a vector picture. Raster pictures are a progression of shading commented on polygons
with particular mathematical qualities for colors, while vector pictures are a progression
of pixels. Therefore, it has the wider scope.

The implementation of this model has a very wide prospect and with changes and
betterment over the course this model will be capable enough to recognise the students in
a more precise and accurate manner. The LBPH algorithm used here has proved out to be
the most accurate approach for us so far and with better models that may come out in

future this system may be bettered over time.

4.3 Limitations
The fact that the dataset has to be kept limited is a challenge. With the increased dataset
the model requires more computational polr and to do so the system needs to have better

specifications be it the RAM of the computer or the processor or as a matter of fact even
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the GPU also needs to have a good computational polr. Also upon introducing this at a
classroom level firstly the camera installed in the front should have a good resolution so
that the system can clearly identify the faces of the students. One of the major limitations
in this version of the project is that for now the model cannot distinguish betlen a picture
and a actual person sitting. This system may mark attendance as present if shown the
picture of the person provided that the camera is able to recognize that person from that
distance Further this limitation will be dealt with in the next version of this project. A

better dataset too will be used once the issue of computational polr is dealt with.

4.4 Future Work

For now, the Graphical User Interface that I am using for the the project is quite basic one
and with a bit more experience with Tkinter or some other framework the GUI of the
application will be designed as a more appealing one. Advances in picture
acknowledgment and man-made brainpolr will incorporate verbalized requests,
anticipating government information needs, deciphering dialects, distinguishing and
checking people and articles, diagnosing clinical issues, directing a medical procedure,
reinventing human DNA deformities, and driving all methods of transport naturally. The
possibility of calculation will go past as far as possible with expanding strength and
unpredictability of advanced registering, and picture handling innovations can advance
later on and the visual framework will

The size of the dataset will be increased for a much better accuracy once the issue of
computational polr is dealt with and upon doing so the model would be able to address
the limitations that are being faced for now.

The current addition that can be made is that the model extracts the names and grades of
students and notify the teacher, the student and his parents who are at risk of either failing
a subject or failing in a class so that appropriate measures can be taken at the right time

before it is too late without the need of human intervention.
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