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Abstract
Marking the attendance in schools and colleges is a key activity by 
the teachers. They face problems when there are a large number 
of students in a class. These difficulties can be overcome by using 
computer aided face recognition techniques. In this paper we use 
the KNN algorithm and compare our results with the LDA (linear 
discriminant analysis). 
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I. Introduction
In 1960, facial recognition started on photographs which is a 
semi-automated system to locate the features such as nose, ears, 
and eyes etc. In 1970, for recognizing face, 21 special features 
like different hair color, eye lobes and lip thickness etc. were 
considered. In 1988, standard linear algebra technique is used 
for facial recognition [5]. Now a day’s biometric is being used 
for authentication. One among the biometric techniques is face 
recognition. Most importantly, facial detection and recognition 
decreases the manual work for human [13].
Face recognition is used to identify the name of given person 
from the faces database, it will recognize the candidate by the 
features of a candidate’s face compared with features of faces in 
the database. Face recognition is used in many applications like 
criminal identification, face unlock etc., [6] Face recognition is 
based on artificial intelligence where the face is identified by the 
facial features. Face recognition can be done using images or 
any video which has different faces. These results may vary with 
differing positions, lighting conditions, expressions etc.
Face recognition can be used to recognize individual faces or 
multiple faces at a time. There are many algorithms to identify 
faces. Face recognition is one of the biometric artificial intelligence 
based system. There are different kinds of biometric systems like 
fingerprint, voice, signature, iris recognition [16]. 
By using face recognition we are implementing the attendance 
system. Initially we will collect faces of each individual person 
in every class room along with their details and store them into 
database, then each day we can take a picture of every student who 
are in the classroom, now it will detect the faces from the picture 
and compare the faces with existing database faces. Attended 
student details are stored in csv file [8].
For facial recognition, we have two comparison methods here,

Steps:
Verification: This image of face is verified with all faces in the 
database and tells whether it is matching or not.
Identification: Here one face image is verified then, will compare 
with all other faces in the database and concludes the majority of 
matching among them.
There are four stages for recognizing the face:

Capture: • It will capture image or video which contains faces 
in it.
Extraction: • From the captured photo or video we will extract 
the unique faces and store them in the database.
Comparison: • Here we will compare the face with what we 

have extracted with the faces in our database.
Match/non-match: • After comparison, if the face is matched 
then it says matched otherwise it doesn’t match to any of the 
face in database [7].

There are different kinds of face recognition methods:
Holistic Matching Methods: 1. In this method total face region 
is taken as the input data for recognition of face
Feature-based (structural) Methods: 2. In this method we 
will consider some features in face like eyes, nose. 
Hybrid Methods: 3. This method is a combination of both 
holistic and feature based methods. It is mainly used for 3D 
images.
Applications:• 
Surveillance• 
General identity verification• 
Image database investigations• 
Security• 
Access Control• 
Face Identification [9].• 

II. Literature Survey
There are various algorithms used for face recognition previously 
like PCA (Principal Component Analysis) and LDA (Linear 
Discriminant Analysis).

A. PCA:
PCA is a dimensionality reduction algorithm. In PCA following 
steps are performed:

Find the mean vector1. 
Arrange all data points in mean vector matrix2. 
Find the covariance matrix3. 
Compute the Eigen values and Eigen vector4. 
Compute the basis vector5. 
Represents each sample as a linear combination of basis 6. 
vectors [2].

B. LDA:
Linear Discriminant analysis is one of the classification algorithms 
which is mathematically fast. LDA is developed in 1936 by R.A. 
Fisher. In LDA we will find the linear combination of variables 
which separates two or more classes to find the individual of 
separability.

1. Class-dependent Transformation
This type of approach involves maximizing the ratio of between 
class variance to within class variance. The main objective is to 
maximize this ratio so that adequate class separability is obtained. 
The class-specific type approach involves using two optimizing 
criteria for transforming the data sets independently.

2. Class-independent Transformation
This approach involves maximizing the ratio of overall variance 
to within class variance. This approach uses only one optimizing 
criterion to transform the data sets and hence all data points 
irrespective of their class identity are transformed using this 
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transform. In this type of LDA, each class is considered as a 
separate class against all other classes [3].

Limitations in existing system:

PCA:
The covariance matrix is difficult to be evaluated in an • 
accurate manner.
The simplest invariance could not be captured even by • 
the PCA unless the training data explicitly provides this 
information.
 PCA is less sensitive to different training data set.• 
Computationally expensive and complex with the increase • 
in data size.
Time complexity is high [14].• 

LDA:
LDA produces at most C-1 feature projections.• 
LDA is a parametric method since it assumes unimodal • 
Gaussian likelihoods.
LDA will fail when the discriminatory information is not in • 
the mean but rather in the variance of the data [15].

II. Proposed Work
I used the ORL database where it consists of 40 individual persons 
with 10 faces of every person. And another is class database which 
is prepared by me. 19 individual persons gave their video and 
extracted three frames per person for training and seven frames 
per person for testing. Here I used VGG19-CNN feature extraction 
model and for classification we are using KNN.
First for recognition, we have to detect the face in a given image or 
video, for detection of the face we are using frontal face HAAR-
Cascade file. After detection of the faces we will cluster all the 
students according to their face. Later we will extract the patterns 
from stored faces by using VGG19-CNN model. CNN model has 
19 layers and this model is used for image databases. By using 
VGG19 model we can classify the images, and it takes 224*224 
standard dimension for images. 

A. VGG-NET 19
Convolutional neural networks are used in many image 
classification databases but it requires a lot of time to train data 
and more data is needed. In some cases the data is limited and 
in case these are insufficient for training we can use VGG19 
pre-trained CNN model for image classification.VGG -19 has 
19 layered network. In VGG-19 model we use 3*3 convolutional 
filters [18].

Fig. 1: vgg-net 19 flow diagram [10].

The last layer of the CNN network is not considered and then image 
is passed to the network to get feature vector for the model. Now 
this feature vector can be passed to any other machine learning 
classification techniques for further classification. Last layer 
of the VGG19 model is similarly not considered and we give 
input image to fully connected network and it gives the 4096 
dimensional feature vector of an input image. After extracting 
the feature vectors of all images we can use various classification 
algorithms for classification [1].

Fig. 2: vgg19 Architecture Diagram [11].

VGG-NET 19 STEPS:
Convolution using 64 filters• 
Convolution using 64 filters + Max    pooling• 
Convolution using 128 filters• 
Convolution using 128 filters + Max pooling• 
Convolution using 256 filters• 
Convolution using 256 filters• 
Convolution using 256 filters + Max pooling• 
Convolution using 512 filters• 
Convolution using 512 filters• 
Convolution using 512 filters + Max pooling• 
Convolution using 512 filters• 
Convolution using 512 filters• 
Convolution using 512 filters + Max pooling• 

KNN:
KNN classification algorithm used in classifying objects based 
on nearest neighbor in feature space [4].
KNN steps:
1. Define k value.
2. Calculate the distance between test sample and training 
sample
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3. Sort the distances which have calculated
4. Apply majority voting based on the k value and predict the 
class it belongs to [17].

Fig. 3: Knn Implementation Diagram [12].

Fig. 4: Orl Database Comparison
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Fig. 5: Class Database Comparison

No Data set 
name C Train Test Tot Acc T

sec
1 ORL Database 40 120 280 400 66.07 0.009 sec
2 ORL Database 40 120 280 400 83.57 0.05sec
3 ORL Database 40 120 280 400 90.35 0.47sec
4. Class database 5 10 15 25 53.33 0.009sec
5. Class database 5 10 15 25 60 0.05sec
6. Class database 19 57 133 190 71 0.06

Table 1: Results comparison
C – Classes, Tot – total number of images, T – Time, Acc – 
Accuracy
Table 1(cont…)

Dimension Algorithm
92*92*k
Where 
k is 15

PCA

92*92*(40-1) LDA
512 VGG19+KNN
92*92*k
Where 
k is 15

PCA

92*92*(40-1) LDA
512 VGG19+KNN

IV. Conclusion
Extracting the features of face is done by VGG19 feature extraction 
and for recognizing the face KNN algorithm is used. We achieved 
good results in terms of time and accuracy using this KNN 
algorithm. Here we have used images only in classrooms, in the 
future it may extend to crowded locations.

References
[1] P. Kaur,“Transfer Learning using CNNs”. 2017 

[Online] Available: http://parneetk.github.io/blog/CNN-
TransferLearning1/. 

[2] K. Bridgeport,“Principal Component Analysis”, Kiwi.
bridgeport.edu, 2018. [Online] Available: http://kiwi.
bridgeport.edu/cpeg540/PrincipalComponent Analysis_
Tutorial.pdf.

[3] K. Sodhi, M. Lal,“FACE RECOGNITION USING PCA, 



IJCST   Vol. 10, ISSue 1, Jan - MarCh 2019  ISSn : 0976-8491 (online)  |  ISSn : 2229-4333 (print)

w w w . i j c s t . c o m 12   InternatIonal Journal of Computer SCIenCe and teChnology

LDA AND VARIOUS DISTANCE CLASSIFIERS”, Rroij.
com, 2018. [Online] Available: http://www.rroij.com/open-
access/pdfdownload.php?download=open-access/face-
recognition-using-pca-lda-and-various-distance-classifiers-
30-35.pdf&aid=38177.

[4] "Application of K-Nearest Neighbor (KNN) Approach for 
Predicting Economic Events: Theoretical Background”, Int. 
Journal of Engineering Research and Applications, Vol. 3, 
No. 5, 2013.

[5] "Face Recognition Techniques: A Review”, International 
Journal of Engineering Research and Development, Vol. 
4, No. 7, pp. 70-78, 2012. [Online] Available: https://pdfs.
semanticscholar.org/ba7c/01e1432bffc2fcde824d0b0ebd25
ad7238c3.pdf. 

[6] L. Cox,“5 Applications of Facial Recognition Technology  
Disruption Hub”, Disruption Hub, 2017. [Online] Available: 
https://disruptionhub.com/5-applications-facial-recognition-
technology/.

[7] “Face Recognition Technology”, International Journal of 
Computer Science and Mobile Computing, Vol. 3, No. 10,  
pp.  192-202, [Online] Available: https://www.ijcsmc.com/
docs/papers/October2014/V3I10201439.pdf. 

[8] A. Raghuwanshi, P. Swami,“An automated classroom 
attendance system using video based face recognition”, 
2017 2nd IEEE International Conference on Recent Trends 
in Electronics, Information & Communication Technology 
(RTEICT), 2017 [Online]. Available: https://ieeexplore.ieee.
org/document/8256691. [19-20 May-2017]

[9] Divyarajsinh N. Parmar, Brijesh B. Mehta,“Face Recognition 
Methods & Applications”, IJCTA, Vol. 4, No. -2013, 2013.

[10] Park Chansung,“Transfer Learning in Tensorflow: Part 1 
Towards Data Science”, Towards Data Science. [Online]. 
Available: https://towardsdatascience.com/transfer-learning-
in-tensorflow-9e4f7eae3bb4.

[11]  Ahmed Abdelbaki,“Computer Vision Lab SS16 - P-CNN 
features for Action Recognition”, Research Gate, 2016. 
[Online].Available: https://www.researchgate.net/
publication/309392322_Computer_Vision_Lab_SS16_-_P-
CNN_features_for_Action_Recognition.

[12] Natasha Latysheva,“Implementing Your Own k-Nearest 
Neighbor Algorithm Using Python”, Kdnuggets.com. 
[Online].Available: https://www.kdnuggets.com/2016/01/
implementing-your-own-knn-using-python.html.

[13] V. Polamarasetty, M. Reddy Reddem, D. Ravi, M. Madala, 
“Attendance System based on Face Recognition”, Irjet.net, 
2018. [Online] Available: https://www.irjet.net/archives/V5/
i4/IRJET-V5I41022.pdf.

[14] N. Sunita Devi, K. Hemachandran, “Face Recognition Using 
Principal Component Analysis”, Ijcsit.com, 2018. [Online] 
Available: http://ijcsit.com/docs/Volume%205/vol5issue05/
ijcsit20140505107.pdf.

[15] R. Gutierrez-Osuna,“Linear Discriminant Analysis”, 
Facweb.iitkgp.ac.in. [Online]. Available: http://www.facweb.
iitkgp.ac.in/~sudeshna/courses/ml08/lda.pdf.

[16] “Different Types of Biometric Sensors and Its Working”, 
ElProCus - Electronic Projects for Engineering Students. 
[Online] Available: https://www.elprocus.com/different-
types-biometric-sensors/   

[17] "K-nearest neighbors algorithm”, En.wikipedia.org, 2018. 
[Online] Available: https://en.wikipedia.org/wiki/K-nearest_
neighbors_algorithm.

[18] K. Andrew Zisserman,“Very Deep Convolutional Networks 

For Large-Scale Image Recognition”, ICLR, pp. 14, 2015. 
[Online] Available: https://arxiv.org/pdf/1409.1556.pdf.

S.Sai Kumar received his Bachelor  
degree in computer science and 
engineering  from Mahatma Gandhi 
Institute of Technology, Hyderabad, 
India, in 2016, pursuing Masters 
from Srinidhi institute of science and 
technology doing research on  machine 
learning.

S.Adithya varun received his Bachelor 
degree in computer science engineering 
from Nalla Malla Reddy Engineering 
College, Hyderabad, India, in 2013, 
pursuing Masters from Srinidhi 
institute of science and technology 
doing research on machine learning.

Dr.P.K.Sahoo, completed his Ph.D. 
from Fakir Mohan University, Odisha 
in Computer Science Engineering. He 
has 14 years of teaching, research and 
administrative experience. He has earlier 
worked as Head of the Department for 
both CSE and IT in various reputed 
Engineering Colleges. His Research 
interest includes Cyber Security, 
Information Security and Data Mining. 
He has published around 21 research 

papers in various reputed journals at national and International 
levels. He is a certified professional from BalaBit, completed 
Electronic Contextual Security Intelligence, exam for Intermediate 
Level (ECSI). 

Dr. Kumar joined SNIST from 1999 
after leaving BHEL R& D as Additional 
general Manager. He has Masters and 
Ph. D, degrees from IIT Kanpur and 
University of Madras respectively. 
He now works in the area of Artificial 
Intelligence involving Neural Networks 
and Image Processing using pattern 
recognition methods. He has more 
than 40 publications in various reputed 

International Journals and conferences. Many of his publications 
are referred to by present researchers, even after several decades.   
He has also won several best teacher awards- the latest being as 
Best Faculty Award 2013-14, Computer Science from Cognizant 
for the South India Area.


