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Abstract: Nowadays in a situation like the Covidl9 pandemic
it is very sensitive to use biometric systems for attendance
monitoring of employees. The reason is covidl9 spreads from one
person to another easily with a biometric system. It has become
necessary for any organization to maintain an attendance
monitoring system without taking fingerprints of any employee
or a student. The automatic Face recognition system is best to
alternate for the biometric system. An advanced automatic face
recognition technique is proposed in this paper with the
classification technique using Bag of Visual Words (BOVW) and
Multi-Layer Perceptron (MLP) based Back Propagation Neural
Network (BPNN). An Accuracy of 91% is achieved with the
proposed methodology.
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L INTRODUCTION
In 2020 there have been many changes occurring in the living

style of human beings throughout the world.[1] As per the
reports to date 25,067,702 covid 19 positive cases were tested
positive throughout the world and in India, around 3.46
million cases were tested positive. Due to the covid19 virus, it
has become very difficult to use one’s thing by the other. A
biometric system is a machine that is used for a person’s
identification using fingerprints. [2] Many organizations are
using the biometric system for monitoring the attendance of
employees or students. To read the attendance of any
employee or a student, it is compulsory to give a thumb

impression to the biometric device. [3] As the same device has
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to be used by many it is very easy for a covid19 to spread
from one to another. Face Recognition is a process of
identifying the person based upon the features extracted.
Using a face recognition system it is very easy to give the
attendance without touching the device. [4]An advanced
system for face recognition is necessary to give accurate
results. Image processing techniques are very much essential
for the proposed work.[S] Image processing techniques are a
combination of Pre-Processing technique, Segmentation,
feature extraction, Training, and Testing.

The full article is arranged in the following manner.
The introduction of the proposed work is explained in Section
I, and the literature survey is described in Section II. The
proposed methodology is depicted in Section III, and the
comparison results were discussed in Section I'V. The dataset
details are represented in Section V, and finally, the

conclusion is presented in Section VI. Figure.l shows the

proposed systemarchitecture.
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Figure.l Proposed System Architecture

1L LITERATURE SURVEY
Now a day’s face recognition system is popularly in demand.

[6]The authors presented the need for images of a single
person from different angles to train the neural network
effectively. [7] Suggested the necessity of a face recognition
system for attendance monitoring in universities. [§]
Suggested biometric systems are to be replaced with any
modern technology where fingerprints reading only should not
be the way to take input for the reading of attendance. As
there are many frauds are coming into existence where
duplicate fingerprints can be easily obtained and the biometric
system can be misused. [9]Suggested the need for an iris
scanner for person recognition.[10] suggested the use of face
recognition systems in security places like defense. [11]
presented in their work how image processing techniques are
helpful in the face recognition system.[12] presented different
kinds of filtering techniques that can be applied for removing
the noise from the image.[13] presented in their work how
segmentation techniques are needed for classifying the

objects.

III. PROPOSED METHODOLOGY
For the proposed system, a dataset of face images of 100

people in 6 angles each face is taken for training and testing
the classifiers. Figure.2 shows a sample set of images of a
single person from different angles for training the classifiers.

[14]Here an advanced face recognition system with Bag of

978-1-7281-6387-1/20/$31.00 ©2020 IEEE

Words is proposed. Initially, image compression is done using
the wavelet transform. From the compressed image, features
are extracted using Scale Invariant Feature Extraction (SIFT)
feature extraction technique. [15] All features are clustered
using the K-Means Clustering algorithm. Here each cluster is

represented with a word using the Bag of Words technique.

Figure.2 Sample set of images of a single person in different

angles for training the classifiers

A. SIFT Feature Extraction
SIFT is a special type of feature extraction technique where

each point is portrayed with a 28-dimension vector. Scale-
space extrema are obtained using SIFT as the first step.[16]
Keypoint localization is obtained and placed into the keypoint
descriptors.

Figure.3 shows the steps involved in SIFT feature extraction

SIFT detection area

Scale space extrema detection

U

Keypoint localization

i 7

Orientation assignment

4

Keypoint descriptor

Figure.3 Steps of SIFT feature extraction
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B. Clustering of Features using K-Means Clustering
After extracting the features, Clustering is done on those

features using the K-Means clustering technique. Euclidean
distance is applied to the pixels based upon the cluster centers.
Figure.4 shows the resultant image of clustering done using K-

Means clustering.

K means clustering of SIFT features

D. MLP-Based BPNN
[17][18] Vocabularies obtained using BOW are given as input

to MLP based BPNN where 1024 input neurons are used
which results in either set [1 0] or [0 1] which is considered to
be in binary form where [1 0] representation is an indication
of image matched and [0 1] is the indication of the image not

matched.

Data propagation direction —

Figure.4 Clustering of features using K-Means.

C. Bag-of-Visual-Words (BOVW)
Bag of words or bag of visual words is a technique in which

where each cluster formed using the k-means clustering is
considered as a word. Likewise, a group of words is said to be
a vocabulary. Here vocabularies of features are sent for

training the classifiers.

Feature Extraction

4 Keypoint
feature

K-means
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Figure.5 Bag of visual words model
Figure.5 shows the Bag of visual words model how features

get extracted and constructed into groups of words.
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_ Error propagation direction

Figure.6 Architecture of Back Propagation Neural Network

Figure.6 shows the architecture of BPNN where input BOW is
given as input the neural network which gets propagated along
with the weights and passes through the hidden layer and
produces the result which is compared with the estimated
result and if any difference occurs then error value is
calculated and backpropagated with the adjusted weights [19].
netpy =wy # iy +wgsig+ by w1 (1)
Equation.1 shows the formulae applied in BPNN to get the

result for the hidden layer and output layer.

IV.  RESULTS AND COMPARISON

After training the neural network, the images from the dataset
which are to be used for testing are given as input for
testing. MLP based BPNN achieves an accuracy of 91%. Here
results are compared with 5 different classifiers Probabilistic
Neural Network (PNN), Neighbour (KNN),
Adaptive Neuro fuzzy inference system (ANFIS), and MLP-

K-Nearest

BPNN and results are compared with accuracy, Specificity,

and Sensitivity with equation2, 3, and 4 .
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tivity = —2 .
Sensitivity = Py )
Specificity = mt:m ...... (3)
Accuracy = _ et )
tp+fptintfn

Table.1 shows the results achieved with MLP-BPNN, PNN,
KNN, ANFIS, SVM classifiers where an accuracy of 91% is
achieved with MLP-BPNN which is the proposed method.

Accuracy | Specificity | Sensitivity

MLP-

BPNN(Proposed

Method) 91 90 92
PNN 83 84 87
KNN 86 83 85
ANFIS 88 80 81
SVM 85 86 84

Table.1 Comparison of results
Figure.7 is a graphical representation of results achieved with

1l classifiers applied.
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Figure.7 Representation of comparison of results

V. CONCLUSION
Face recognition is very essential in the present pandemic

situation of covid19 and the proposed methodology best suits
the present situation and an accuracy of 91% shows promising

results for automatic face recognition system. The proposed

978-1-7281-6387-1/20/$31.00 ©2020 IEEE

method is compared with different types of classifiers but Bag
of words with SIFT features and MLP-BPNN achieves better
results. The proposed work can be extended for image

acquisition in a video and detection of an object in videos.
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