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Abstract:
Making recognition additional reliable below

uncontrolled lighting conditions is one in al the
foremost necessary challenges for sensible face
recognition systems. Different recognitiontsystems
don’t nullify most of the lighting variationsaWe ‘tend
to tackle this by combining the strengths of strong
illumination standardization, native texture-based
face representations, distance remodel based mostly}
matching and kernel based feature extraction and
multiple feature fusion. We tend to gift an easy and
economical preprocessing chain that eliminates most
of the conseguences of fixing illumination whereas
dtill protective the essential look details that are

required for recognition.

We tend to introduce native Ternary Pattern (LTP),
a generalization of the native Binary Pattern (LBP)
native texture descriptor less sensitive to noise. We
tend to additional increase strength by introducing
part Congruency. . The developed rule for the facia

fegtures recognition system, that uses the two-
dimensional  separate  trigonometric  function
transform (2DDCT) for compression and therefore
the self organizing map (SOM) neural network for
recognition purpose, simulated in MATLAB. By
exploitation 2D-DCT we tend to extract image
vectors and these vectors become the input to neural
network classifier that uses self organizing map rule
to acknowledge acquainted faces (trained) and faces
with variations in expression. During this paper we've
developed and illustrated a recognition system for
human faces employing a novel self organizing map
based mostly retrieval system. Kyrgyzstani monetary
unit has smart feature extracting property attributable
to its topological ordering. The facial analytics result
for the twenty five pictures of AT &amp; T
information reflects that the face recognition rate
exploitation one the neural network rule Kyrgyzstani

monetary unit is ninety five.05% for five persons.
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INTRODUCTION

Our identity verification system can save our time
&amp; cash, similarly as hasses involved different
biometric or ID card/Password based mostly
technologies. Our face recognition technology uses
faces as digtinctive verification data. We provide
identity verification system that works in a very big
selection of in operation surroundings from
individual home surroundings to commonest public
places. Face Recognition System focuses on
technology of contactless man and machine interface.
Our no human bit biometric face detection and face
verification system provides high accuracy and
reliable security of our would like. Our face
identification systems square measure supported
simple to use, flexible. Our face authentication

strategies square measure helpful in
1. Access management

2. Time group action System threeVisitor

Management System

The parameter that driven North American
country to try to to this project is that it will ready to
verify a picture obtained even in terribly poor
lighting. Even there square measure several changes
within the lighting of the pictures, the planned
technique is ready to spot or acknowledge the input
image. Face is our primary focus of attention for
convincing identity. Detection of faces in a very
digital image has gained abundant importance within
the last decade, with application in several fields.
Automating the method to a pc needs the utilization

of varied image process techniques. Face detection is
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outlined on isolate human faces from their

background and precisely find their position in a
picture. Generally, a identity verification system may
be a pc application for mechanically characteristic or
confirming someone from a digital image or a video
frame from a video supply [1]. one among the ways
in which to try to to this can be by comparison
designated facial expression from the image and a
facia info. it's generally utilized in security systems
and may be compared to different biometry like

fingerprint or eyeiris recognition systems.

A identity verification and face verification system
may be thought of as a pc application for
mechanically characteristic or confirming someone in
avery digital image in the maximum amount because
the process'is dole out on digital still facial pictures
[1]/ hhe face expression recognition system was
introduced in 1978 by Suwa et. Al. the most issue of
building a face expression recognition system is face
detection and alignment, image standardization,
feature extraction, and classification. There sguare
measure variety of techniques that we have a

tendency to use for recognizing the face expression.

This paper presents a completely unique approach
to acknowledge face exploitation 2 dimensional
digtinct cosines transforms (2DDCT) and self
organize map (SOM) Neural Network as classifier. A
diagram of planned technique for face expression
recognition exploitation Kyrgyzstani monetary unit
Neural Network is as shown within the fig one.
within the initiad stage all the twenty five face
pictures square measure compressed for feature
process exploitation 2 dimensional distinct cosines
rework (2D-DCT).When the 2nd DCT is applied with
a mask, high-coefficients in a picture square measure
discarded [1]. Then the 2nd IDCT is applied to
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regenerate the compressed image that is blurred as a
result of loss of quality and conjointly smaller in size.
In next stage uses a self-organizing map (SOM) with
associate unsupervised learning technique that is
trained to classify vectors into teams to acknowledge
if the topic within the input image is “present” or
“not present” within the image info. when coaching
all the twenty five face pictures, we have a tendency
to currently take one input image, compress it
exploitation 2DDCT and regenerate it exploitation

| SSN-2347-4890
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IDCT. All the twenty five trained pictures and

undisciplined input image square measure simulated.
The undisciplined input image is compared with all
trained pictures, if the face image is assessed as gift,
the most effective match image is found within the
coaching info exploitation minimum absolute
deviation which image is displayed Otherwise if the
image isn't found then “image isn't found within the

database” is displayed
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A identity verification system may be a laptop
application for mechanically distinguishing or
collateral an individual from a digital image or a
video frame from a video supply. one amongst the
ways that to try to to this can be by comparison
chosen countenance from the image and a facia
information. A face recognition system acknowledges
a private by matching the input image against
pictures of all users in very information and finding
the most effective match. Face recognition has
received important attention within the last fifteen

years, thanks to the increasing range of business and

Yig 1 Dlock Diagram of Facial Expression Recogaition using SOM Newral Natwork

enforcement applications requiring reliable personal
authentication and aso the availableness of
affordable recording devices [2]. Looking on the
applying, a face recognition system will be operating
either on identification or verification mode. in avery
face identification application, the system
acknowledges a private by matching the input image
against pictures of al usersin avery information and
finding the most effective match. In face verification
application the user claims associate identity and also
the system accepts or rejects her claim by matching
the input image against the image that corresponds to
the current specific identity, which might be hold on

either {in aduring ajin associate exceedingly in a
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very} information or an identification card (e.g.
sensible card). Most of the tactic were ab initio
developed with face pictures collected underneath
comparatively well-controlled conditions and in
observe they need issue in handling the vary of look
variations that usually occur in at liberty natura
pictures thanks to illumination, countenance, aging,
partial occlusions, etc. This paper deals with the
difficulty of hardiness to lighting variations. Ancient
approaches for handling this issue loosdly classified

into 3 classes.

Appearance based mostly Recognition

system

Several approaches to visual perception and to
special effects ar based mostly directly on pictures
while not the employment of intermediate 3D models
[3]. Most of those techniques rely on aillustration of
pictures that induces a vector house structure and, in
essence, needs dense correspondence. Appearance-
based approaches represent associate objectin terms
of many object views. Whereas example-matChing
strategies place confidence in a predefined template
or model, appearance-based strategies use massive
numbers of examples representationa process
completely different variations. Face detection will
be viewed as a pattern classification drawback with 2
classes: “face” and “non-face”. The ‘“non-face”
category contains pictures that will depict something
that's not a face, whereas the “face” category contains

all face pictures.

Applied math analysis and machine learning
techniques ar utilized to get the applied math
properties or chance distribution operate of the
component brightness patterns of pictures happiness

within the 2 categories. To notice a face in associate
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input image, the entire image is scanned and image

regions ar known as “face” or “non face” supported
these chance functions. Well-known appearance-
based strategies used for face detection ar Manfred
Eigen faces, LDA, neura networks, support vector
machines and hidden Andrei Markov models. 2.2
socia control {based mostly primarily based mostly}
Recognition System social control based approaches
get to cut back the image to a alot of canonical type
within which the illumination variations are
suppressed [3]. The normalized image is powerful to
trandation, rotation and scaling. This permits North
American country to acknowledge subjects supported
their normalized pictures, since the variance of the
normalized pictures of an equivalent subject is way
under thevariance of the first pictures of that subject.
28 Utility Metric and Packet Loss Modeling This
appreach extracts illumination-insensitive feature sets
directly from the given image. These feature sets vary
from geometrical options to image spinoff options
like edge maps, native Binary Patterns (LBP), Dennis
Gabor wavelets, and native autocorrelation filters.
Though such options provide a good improvement on
raw grey values, their resistance to the complicated
illumination variations that occur in real-world face
pictures remains quite restricted. As an example, even
supposing LBP options are utterly invariant to
monotonic world gray-level transformations; their
performance degrades considerably underneath

changes of lighting direction and shadowing.

[llumination social control

The supply of variation in facial look is that the
illumination of the face. The bulk of the techniques
planned to address this drawback exploit the low
spatiality of the face house underneath variable

illumination conditions. They either use many
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pictures of an equivalent person recorded underneath
variable illumination conditions or place confidence
in the provision of 3D face models and completely
different maps to get novel views. The most defect of
this approach is that the demand in observe of
enormous example sets to redlize sensible
reconstructions. Our approach on the opposite hand
builds associate illumination variable mathematical
space by constructing by artificial means lit color
pictures from an imaginative image [4]. This
unremarkably needs availableness of surface gradient
data that in our case could also be simply computed
from depth information. Since it's not possible to
simulate every type of illumination conditions, we
tend to try and simulate those conditions that have the
best result in face recognition performance.
Heterogeneous shading of the face caused by a
directional lightweight returning from one facet of
the face was by experimentation shown to be most
ordinarily accountable for misclassification. The
hardiness of lighting conditions is_gachieved

exploitation preprocessing chain.

Pre-processing is associate operation with pictures
a very cheap level of abstraction, each input and
output ar intensity pictures. Image pre-processing
strategies typicaly involve the employment of
goodly redundancy in pictures. Neighboring pixels
admire one project in real pictures have primarily an

equivalent or similar brightness worth, therefore if a
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distorted component will be picked out from the

image. It will typically be repaired as a mean worth
of neighboring pixels [4]. Pre-processing strategies
will be categorised into 3 teams relying upon the
employment of a priori information: « No data
regarding the character of the degradation is
employed, solely terribly general properties of the
degradation ar assumed.

1. Data regarding the properties of the image
acquisition device and also the condition underneath
that the image was obtained are utilized, the character

of noiseistypically known.

2. Data regarding the objects that are explored for
within the image is employed to guide and alter the
presproeessing method.

Pre-processing is completed to get rid of unwanted
illimination effects, like Non-uniform illumination,
Shadowing, aliasing and blurring, noise. It retains
helpful data like Facial features: eyes, nose, Ridges,
wrinkles, native shadowing, and shading. It involves

the subsequent steps,
Step 1: Gamma correction.
Step 2: distinction of mathematician filtering.

Sep 3: Mask unwanted facial regions like beard,

hair,etc...

Step 4: distinction social control.
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Fig. 3.1. Stages of image pre-processing

This is a preprocessing chain run before feature
extraction that includes a series of stages designed to
counter the results of illumination variations, native
shadowing, and highlights whereas protective the
essential components of visual 1o0k.

Distinct trigonometric function r o@

For feature extraction 2-D distinct trigono
function remodel (2D-DCT) is employed. A distinct

trigonometric function remodel (DCT) expresses a

ric

sequence of finitely several knowledge points in
terms of a total of trigonometric function functions
oscillatory at completely different frequencies. The

employment of trigonometric function instead of

circular function functions is important in these

'c%: for compression, it seems that
t ric function functions are way more

mical, whereas for differential equations the

%n& categorical explicit selection of boundary

conditions [2]. The DCT, and above al the DCT-II, is
commonly employed in signal and image process,
particularly for lossy knowledge compression, as a
result of it's a powerful "energy compaction”. Most of
the signal data tends to be focused during a few low-
frequency parts of the DCT.DCT is rea valued and
provides a far better approximation of a symptom
with fewer coefficients. The 2D-DCT of Associate in

Nursing M xN matrix A is outlined as follows:
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The values B g A the DCT coefficients. The DCT 15 an invertible transform, and the 2D-IDCT (2D Inverse-

DCT) 1s defined as follows:

M-1N-1 (2m +1 7(2n +1
A=) Y a,aB, cos[”( ”"M )P]cos( ! ”V )q

p=0 g=0 “

The values @ jand ¢, 1 equation (2.1) and (2.2) are given by:

1
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2
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The planned technique uses the DCT remodel matrix within the MATLAB Image process tool case. This system is

economica for little sg. inputs like image blocks of eight x eight,pixels. The M x M remodel matrix T is given by
The DCT transformation matrix is enforced in MATLAB and therefore the feature is extracted.

g =M -1

os ;T(2q+1)p 1=
2M

The second DCT reduces the dimensions of the info
considerably by reworking the image from the
abstraction illustration into the frequency domain.
The lower frequencies are characterized by
comparatively larger magnitude whereas the upper
frequencies have smaller magnitudes [3]. The upper
frequency parts are unheeded because it doesn't
considerably have an effect on the accuracy of labor.
In short, the second DCT constant of lower frequency
values captures the foremost relevant info of the

facial expressions.

= p=M -10=qg= M -1

2D-DCT compression

The planned style technique calculates the 2D-DCT
of the image blocks of size eight x eight pixels
victimization ‘8’ out of the sixty four DCT
coefficients for masking. the opposite fifty six
remaining coefficients are discarded (set to zero). The
image is then reconstructed by computing the 2D-
IDCT of every block victimisation the DCT remodel
matrix computation technique. Finally, the output
could be a set of arrays. Every array is of size eight x
eight pixels and represents one image [4]. Through
empirical observation, the higher left corner of every

2D-DCT matrix contains the foremost vital values; as
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a result of the correspond to low-frequency parts

inside the processed image block.

1. SELF ORGANIZINGMAP

Self organizing map additionally referred to as
kohonen map is renowned artificial neural network.
its unattended learning method that during which
within which} the training is predicated upon the
information input file computer file} which is
thought as unlabeled knowledge and is freelance of
the required output data. Self organizing map may
also be termed as a topology protective map [5].
There’s a contest among the somatic cells to be
activated and only 1 neuron that wins the competition
is unemployed and is named the “winner”. Kohonen
rule is employed to be told the winner somatic cell
and somatic cells inside a particular neighborhood of

the winning neuron. This rule permits the burden of

| SSN-2347-4890
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somatic cell to be told AN input vector therefore this

makes it excellent for recognition. Thence during this
system Kyrgyzstani monetary unit is employed as
classifier. The Kyrgyzstani monetary unit network
employed in this technique contains N nodes ordered
in 2 dimensional lattice designs and every node has a
pair of or three neighbor nodes. Kyrgyzstani
monetary unit has 3 parts of life cycle: learning

phase, coaching part and testing part.
Unsupervised L earning

Throughout the training the neurons having weight
highest with the input vector declare as winner [6].
Supported winning somatic cell weights of all
neighborhood neurons are adjusted by a quantity
reciprocally proportional to the Euclidian distance.

Thetraining formulais summarized as follows:

Initialization: Choose random values for the mitial weight vectors w (0), the weight vector being

different forj=1,2, ... | where [ 1s the total number of neurons.

W, = [Wﬂ s Wiy,

| J|n
: 11»H]I e R

(.1

Sampling: Draw a sample x from the mput space with a certain probability.

¥ = I:_Yl_,T'z_“_“m .T'!. ]T € :R n

(32

Similarity Matching: Find the best matching (winning) neuron #(x ) at time 7, 0 <t<n by using the

minimum distance Euclidean criterion:

i(x )= arg min Hx(n) - n*J.H.j =12....1
J

(3.3)

Updating: Adjust the synaptic weight vector of all neurons by using the update formula:

w; (n+1)=w,(m)+nmh, (J‘:)(,T(J‘.')

(”)] (34)

Where .-’}{H) 1s learning rate parameter, and J.:,-x(n} 1s the neighbourhood function centred around the

winning neuron. Both !}(}? )and are sxln ) varied dynamically during learning for best results.

5. Contmue with step 2 until no noticeable changes mn the feature map are observed.
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The training database consists of 25 images,
containing five subjects and each subject having 5

individual face images with 5 different facia

| SSN-2347-4890
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expressions. The image databases for of 25 subjects

with different facial expressions are as shown below:

Fig 2 Truimng aod resting ssage database (9) imape databace for wamng of 25 webjects with § differect roial expeessions  (0) Unwnined

‘Qb

umape for testing

Training

Throughout the coaching section featur: t@
conferred to the Kyrgyzstani monetary%ﬂ a
time. For every node web determines the output unit
that's best matches for current input sample. The
burden vector for the winner is adjusted with regard
to the educational rule delineated in learning section
[7]. At the tip of this section every node has 2 values:
total variety of winning times for the topic gift within

the information, and total variety of winning times

for the topic not gift within the information.
Testing

throughout the testing section first of all each input
vector is compared with the al the Kyrgyzstani
monetary unit nodes then the most effective match is

found supported minimum geometer distance as

& given in equation (3.3). Then fina output results

shown
B. Validation Technique

All the face pictures were resized eight to eight} x 8
pixels and saved; consequent step was to compress
them by applying the 2nd blocked DCT. Once the
2nd DCT is applied with a mask, high-coefficients
within the image ar discarded. Then the 2nd IDCT is
applied to regenerate the compressed image that is
blurred attributable to loss of quality and additionally
smaller in size. For the image knowledge to be input
into the neural network, it ought to follow the shape
of just one column, despite the amount of rows.
Currently, all the resized and DCT compressed face
pictures ar within the type of eight x eight pixels.
Therefore the image knowledge required to be
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reshaped from Associate in nursing eight x eight

meatrixes to a sixty four x one array for it to be

Used each for the input and coaching information
of the neural network. SOM’s were found to be
economical for image knowledge management
Associate in Nursing proven to be an correct highest
matching technique of undisciplined input pictures
with trained information of pictures. For the planning
of Kyrgyzstani monetary unit, a collection of twenty
five image knowledge, five totally {different
completely different} subjects with five different
facial expressions for the coaching information was
loaded into MATLAB [8]. A Kyrgyzstani monetary
unit was then created and therefore the Parameters
for the Kyrgyzstani monetary unit network were
hand-picked to be a minimum and most purpose for
every row on vector; coaching information. There
have been sixty four minimum and sixty four most
point’s hand-picked atogether. Once the Kyrgyzstani
monetary unit neural Network was createdi, it
absolutely was trained for 2000 epochst The figure
three is that the Kyrgyzstani monetary Unit layer
weight for the twenty five face pictures within the
coaching information and figure four is that the
Kyrgyzstani monetary unit weight vectors is as
shown below: once the Kyrgyzstani monetary unit
neural network was trained and simulated for the
twenty five pictures within the coaching information,

the Kyrgyzstani monetary unit neural network was

| SSN-2347-4890
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then simulated for the only input face image. once the

Kyrgyzstani monetary unit neural network is
simulated for the input face image, the image within
the coaching information that is that the nighest
match by the Kyrgyzstani monetary unit neura
network for the input face image is found by finding
the minimum absolute deviation. Once the nighest
matched coaching information pictures are found,
they're then classified. Classification of the topic is

that the answer of the face recognition system.
Deter mining best range of Epochs for coaching

Epoch’s area wunit neural network coaching
parameters. They’re outlined united complete cycle
through the neural network for al cases, that gift the
whaole ‘eeaehing set to the neural network. Anytime a
record goes through World Wide Web, it's one tridl,
enewsweep of al records is termed as associate
Epoch. Less range of epochs used for coaching ends
up in less coaching time for the coaching knowledge
set. The goadl is to seek out the best range of epochs
for coaching which can manufacture correct neural
network results and at constant need quantity}
amount of your time for program execution. The
Kyrgyzstani monetary unit neural network was tested
to see the best range of epochs to be used for neural
network coaching. This take a look at was performed
by varied the amount of epochs and network
coaching time to seek out the most effective potential

recognition rate.
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CONCLUSION
This paper has conferred a completely

unique countenance face expression recognition
technique that uses features derived from DCT

coefficients, beside a self organizing map (SOI\/&

based classifier. The 2D-DCT and K rgya
monetary unit neural network ar the gutsiforthe

and implementation of economical co ce
recognition system. The system was evaluated in
MATLAB mistreatment picture info of twenty five
face pictures, containing 5 subjects and every subject
having five pictures with totally different facia
expressions. When coaching for about 2000 epochs
the system achieved a recognition rate of ninety
five.05% for quickest network coaching time. The
system having less procedure demands this build
system similar temperament for low price, period

hardware implementation.

REFERENCES

[1] Syed Khaleel Ahmed and
FarrukhNagi, ” A MATLAB based Face Recognition

JawadNagi,

er%sing Image Processing and Neurad
X 7 4th International Colloquium on Signal
Ij@ng and its Applications, March 7-9, 2008,
aa Lumpur,Malaysia.
[2] Dinesh Chandra Jain and V. P. Pawar,” A Novel
Approach For Recognition Of Human Face
Automatically Using Neural Network Method”,
International Journal of Advanced Research in
Computer Science and Software Engineering,
Volume 2, Issue 1, January 2012.
[3] M.Nandini, P.Bhargavi and G.RajaSekhar, ”Face
Recognition Using Neural Networks”, International
Journal of Scientific and Research Publications,
Volume 3, Issue 3, March 2013.
[4] Digital
Richards and XiupingJia, enlarged edition, Springer-
Verlag, 1999. Woods, Addison Wesley, 1992.
[5] “Neural  Network-A
Comprehensive Foundation”, 2nd Ed.,
Education, 2004
[6] Steve Lawrence, C. Lee Giles, Ah Chung Tsoi and

Image Processing - R.C. Gonzalez

Simon  Haykin,

Pearson

Andrew D. Back, ”Face Recognition: A Convolution

© 2015, lJournals All Rights Reserved

www.ijournals.in

Page 48




IJournals: International Journal of Software & Hardware Research in Engineering
| SSN-2347-4890
Volume 3 I'ssue 11 November, 2015
Neural Network Approach”,Accepted for publication,

|EEE Transactions on Neural Networks, Specia 1ssue
on Neural Networks and Pattern Recognition.

[7] Angel Noe Martinez-Gonzalez and Victor Ayala-
Ramirez, “Real Time Face Detection Using Neural
Networks”, 2011 10th Mexican International
Conference on Artificial Intelligence.

[8] Abdalah S. Abdalah, A. Lynn Abbott, and
MohamadAbou El-Nasr, A New Face Detection
Technique using 2D DCT and Self Organizing
Feature Map”, Proceedings Of World Academy Of
Science, Engineering And Technology Volume 21
May 2007

© 2015, lJournals All Rights Reserved www.ijournals.in




