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ABSTRACT ’

Security and authentication of a person is a vital part of any business. The
purpose. One of technique is human face recognition. Human Face rec
authenticating a person. The benefit of this approach is that, it enables
individual to substantial extent. The recognition system can tolerat;
individual. Hence Human face recognition can be used as a
criminals. There are several approaches to Human face recognitien

e techniques used for this
i effective means of
es“n the face pattern of an
the face expression of an
detection mainly to identify
Processing Principal Component

MANIFESTATION TERM - Biometrics, Neural
Values, Eigen Vector, Image Processing. ’

INTRODUCTION
FACE RECOGNITION SYSTEM

A face recognition system is a comp
digital image or a video frame. O

ne of them is face recognition. Face recognition is an effective
age of this approach is that, it enables us to detect changes in the face

ateas. Moreover it can be categories into face recognition, face classification, one, or

recognition
i m consists of a database of a set of facial patterns for each individual. The characteristic

sex deter

E RECOGNITION

The first step in Human face recognition system is to detect the Human face in an image. The main objective of
human face detection is to find whether there are any human faces in the image or not. If the Human face is present,
then it returns the location and position of the image and extent of the each Human face. Pre-processing is done to
remove the noise and reliance on the precise registration. The block diagram of a typical face recognition system can
be shown with the help of Figure. The face detection and Human face extraction are carried out simultaneously. The
complete process of face recognition can be shown in the Figure 1.
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Face | I Feamrel — > Classification
Detection Extraction

Figure 1 Block diagram of a Face Recognition

There are various factors that makes the human face detection is a challenging task. Pose presénce or absence of
process to detect the presence and location of features like eyebrow, nose, eyes, lips, nostrils
done with the assumptions that there is only a single human face in an image. In the e
input image is compared with the stored database. The input image is also called as
as gallery. Then it gives a matching report and then the classification is done to id
new observations belong

LITERATURE REVIEW
TECHNIQUES USED FOR FACE RECOGNITION
a. TRADITIONAL

the subject's human face. For example, an algorith
eyes, eyebrows, nose, cheekbones, and jaw. These
matching features from stored database. Other al ze a gallery of face images and then
compress the face data, only saving the data useful for human face detection. A probe
image is then compared with the face da eeognition algorithms include Eigen-face, fisherface,

ative position, size, shape of the
sed to search for other images with

unseen accuracies, is three-dimensional face recognition.
tion about the shape of a face. This information is then

ition is that it is not affected by changes in lighting like other
e from a range of viewing angles, including a profile view.

isual details of the skin, as captured in standard digital or computer
echmque called skm texture analysm turns the unique 11nes patterns, and spots

recognition 1sjene of those challenging problems and up to date, there is no technique that provides a robust solution to all
situations.
EXISTING SYSTEM

¢  Human Face recognition is the computer application technique to recognize a human face. When a person is
registered in a face recognition system, a video camera takes a series of snapshots of the human face and then
represents it by a unique code

e When person has their face verified by the computer system, it captures their current appearance look and compares it
with the facial unique codes already stored in the database system.
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¢  When human faces match, the person receives authorization for the system; otherwise, the person will not be
authorized. The existing human face recognition system identifies only static face images that almost exactly match
with one of the images stored in the image database.

e When the current image captured almost exactly matches with one of the images which is stored in database then
only the person is authorized and granted access.

e When the current image of a person is considerably different, after comparing with image database say, in terms of
facial expression then person will be denied

PROPOSED SYSTEM

The proposed human face recognition system overcomes certain pitfalls of the existing human face rec

based on extracting the important features of a set of human faces stored in the database and perfo:

operations for the comparison on the values corresponding to them. Hence when a new image i§fed int

recognition the important features are extracted and compute result to find the distance betweenghe inpufimage wi

database images. Proposed system can tolerate some variation in the new face image. When the fiew imay rson varies
f

from the images of that person stored in the database, the system will be able to recognize ew face and ide person. The
proposed system is better mainly due to the use of facial features rather than the entire face. ges in terms o

¢  Human Face recognition accuracy and better unfair power Computational ecalse smaller images require less

processing to train the image processing PCA.

e  The use of dominant features and hence can be used as an effective m authentication

IMPLEMENTATION
FACE RECOGNITION USING NEURAL NETWORK
We classify our project into two parts. These two stages are:-
1) Feature Extraction (Training)
2) Classification (Testing)
The first part of our project is feature extraction (

different positions. Every image in the da i i 0 X 300 pixels means each image is having 72000
pixels and the number of images are 1 ixels processing is 72000 x 165. The processing of such a
huge data is difficult and also time ¢ ing. we required to minimize the data first without interfering the
image features and contents. So te.re r of pixels processed per image we use here the concept of
image down sampling.
Training Faces

Step 1: Prepare the data
In this step, the faces ¢
these images to 60
to 4800 pixels. Du

ing t!training set (I') should be prepared for processing. Firstly we down sampled
the down sampling ratio is 0.25. So the number of pixels is reduced from 72000
of operation of our project has increased.

sidered either all eleven images for training or depends on our choice, although we
can say that e used for training but it may be possible that subject came in front of system may
having paSsion aining three images. As the number of images for training is increased the result has
also inégease
Sampling = IXn / NI

Where,, Xn-Imageé Pixel Values and N- Down Sampling Rate. Here we considered N=4. Figure bellow shows the
Down ling image.

Image with pixel Down Sampling
value of 240 X 320

Image with pixel value
of 60 X 80

v

Figure 2 down sampling of Image
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The Example of down sampled image is shown in figure bellow. The input image is of size 240 X 300 pixels and the
down sampled image is of size 60 x 80 pixels.

Fi : R -
Figure 3 Input images with 240 x 300 pixels Down sampled image wit260 pixels
e We has arranged all the images in the in the row wise with each row size o 0= 4%]5 per row
Step 2: find the mean ‘
The average matrix W has to be calculated, then subtracted from the original faces d the result stored in the
variable ¢;

Y=M >, Mr
¢=T-Y¥
Step 3: find the covariance matrix, Covariance C is calculated

we had calculated variance and covariance. After
covariance the new matrix is forme 800 pixels
e The formula for variance and covariance is shgwn bellow

Var(X) = E((X — p)?).

ZE o= %IZ: ::'_?IZ:—?Z:_

- f =0 Covariance
Step 4: find the eigenvectors, Eigen-values of the covariance matrix in below step

Description of the
to the standard rogramming libraries.

e
e Aftegthat, we'had calémlated Eigen Values of matrix size 4800 X 4800 and Eigen vector of size 4800 X 1.

N

----- Variance
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After Covariance

calculation Image Matrix of size
Training image of size 4800 X 4800 pixels
4800 pixels
I = _ >

] ] v ) A

Eigen Vector of size
4800X4800

Eigen-value, the more characteristic features of a human fac
with low Eigen-values can be retrieved, as they explain only
After M' Eigen-faces u; are determined, the “trainin

20 matrixes for every person i.e. for
can be used to derive important fe
information. The features of int
attributes of individuals.

The feature extraction step is completed after

values are being calculated, the samg, P value
and increase the speed of our system.
RESULT V4

FACE RECOGNITION RE T
The input image wgs h to pr
the input imageavith

re used for testing purpose to avoid the overhead of the project

m for recognition. The input images have different positions. For this, whether
posses was matched or not was shown in figures bellow.

put Image Recogrized Az

Y 2 @

Figure 5 Wink face position
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Input Image Recognized As

Figure 6 Left light position

) J

Input Image Fecognized S,

Figure 7 Surprised

p 4
N

Input Image Recognized As.

Nnput Image Recognized As.

\ Figure 8 Wear Glass position

\% Input Image Fecognized As

Input Image Eecognized As..

2

Figure 9 Left light possessions
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CONCLUSION ! \‘
This work illustrates the use of Neural Network for face detection, which gives the i Qed result@sé@ompared to

conventional face recognition methods. The main limitation of the available (Curr fac recognitiﬂystem is that

they only detect upright faces looking at the camera. Separate versions of the

the system. Similarly
the eyes of person must be open and without glass. If such obstacles rson, the feature detection
is complicated. Preliminary work in this era indicates that detectin i i human faces is more difficult

in next frame. Standard tracking methods, as well as.ex ati sed“methods, can be applied to focus the
e ificlude obtaining more positive examples for
d Normalization techniques. The previous work

training, or applying more sophisticated image ’p
atching is not up to the satisfaction of any system.

required more complication in systems as wellds the rest
In our system special face features are not
PCA. The feature face formed is Eigen
required. So the overhead of the syste
The results we got here using Yale fac

igen face, calculations in the specific face features are not
er of user of the system is going to increase.

to the satisfaction of requirement of any system. As we were
stem, the center-light position is not required every time. For our
algorithm, we say that as numbers o aining are more and the epochs are more the result is increases.
But the problem is that ti equire lete the recognition is increases. As numbers of images are increases,
time required to comple

REFERENCES
[1] A. S.Tolba

.A. El-Harby. “Face Recognition: A Literature Review”, World Academy of
logy Vol:2 2008-07-21.
and Y.Altunbasak,(2003) “Eigen-face-domain super-resolution for face recognition,”

Syed Khaleel Ahmed FarrukhNagi, “A MATLAB based Face Recognition System using Image
eural Networks”, 4th International Colloquium on Signal Processing and its Applications, March
7-9, 2008, Kaala Lumpur, Malaysia.

[5] High-Speed Face Recognition Based on Discrete Cosine Transform and RBF Neural Networks by: -Meng Joo
Er, Member, IEEE transactions on neural networks, vol. 16, No. 3, May 2005

[6] Ming-Hsuan Yang, D. Kriegman, and N.Ahuja, “Detecting Faces in Images: A Survey”, IEEE Trans On Pattern
Analysis and Machine Intelligence, Vol.24, No.1, pp. 34-58, January 2002.

[7] Xiaofei He, Shuicheng Yan, Yuxiao Hu, ParthaNiyogi, and Hong-Jiang Zhang, “Face Recognition Using
Laplacianfaces” IEEE Transactions on Pattern Analysisand Machine Intelligence, Vol. 27, NO. 3, March 2005.

[8] Abid, S. Fnaiech,F., and Najim, M., “A Fast Feed forward Training Algorithm Using A Modified Form Of The
Standard Back-propagation Algorithm”, IEEE Transaction on Neural Networks, 12 (2001) 424—430

Page | 7



Novateur Publication’s
International Journal of Innovation in Engineering, Research and Technology [IJIERT]
ICITDCEME’15 Conference Proceedings
ISSN No - 2394-3696
[9] T. Kathirvalava kumar and P. Thangavel, “A Modified Back-Propagation Training Algorithm for Feedforward
Neural Networks”, Neural Processing Letters (2006) 23:111-119 © Springer 2006.
[10] V.V. Joseph Rajapandian, N.Gunaseeli, “Modified Standard Back-Propagation Algorithm with Optimum
Initialization for Feed-Forward Neural Networks”, International Journal of Imaging Science and Engineering
(1JISE).
[11] RabiaJafri, and Hamid R. Arabnia, “A Survey of Face Recognition Techniques”, Journal of Information
Processing Systems, Vol.5, No.2, June 2009
[12] Stewart lorrance, C.LeeGills,Ah Chung Tsoi, Andrew D Back, “Face Recognition: A Convolutional Neural
Network Approach”, IEEE Transactions on Neural Networks, Special Issue on Neural Networks and Pattern
Recognition.

Page | 8



