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ABSTRACT— Face recognition & Face expression
recognition has turned into a popular area of research
in computer vision and a standout amongst the best
uses of images analysis and understanding. We
generally need to extract optimal elements from
images to recognize an image as to accomplish high
accuracy and also to be productive. In this thesis an
effective and optimized face recognition algorithm
based on Biogeography Based Optimization is
presented.

We have utilized Principal Component Analysis
(PCA) for the face recognition method to separate
the most important elements of the image as every
one of the elements, that build a image are not that
essential to recognize image. These extracted
elements are minimum features which are required to

recognize a image from the database. At first we

apply PCA to optimize the images in order to give as
input to Gabor Kernel. At that point apply Gabor
Kernel to smoothen the pictures in order to give as
information to BBO. Gabor Kernel helps in proper
arrangement of images. Then use LBP which extract
low resolution features from face and apply as input
to SVM network for recognizing expression. Then in
recognizing phase of face recognition and face
expression recognizing process we again apply BBO
and SVM based on training database to recognize
input images, which accelerate the recognizing
process. Performance analysis is performed on

Cohan Kanade face database.

Keywords- SVM, LBP, Gabor, PCA, BBO
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INTRODUCTION

There is an impressive measure of investigation
work proceeding in the field of face recognition and
face expression recognition. Face recognition and
face expression recognition has transformed into a
well known scope of examination in computer vision
and a champion amongst the best employments of
picture examination and perception. The target of
face recognition and face expression recognition
application is to match a given data picture against a
broad database of pictures and make sense of on the
off chance that it arrives or not. In a matter of
seconds day face recognition and face expression
recognition is a crucial bit of various applications for
event check applications and recognizing
confirmation applications (one to various organizing)
[1]. There are an extensive variety of frameworks
presented for face affirmation [2]. These frameworks
can be divided into two classes beginning one is
comprehensive organizing framework for occurrence
Principal Component Analysis (PCA) and other one
is neighborhood highlight facilitating system. In this
hypothesis we will focus on a novel technique called

Biogeography based optimization.

PCA is one of the fundamental frameworks for
highlight extraction, on account of its drawback that
rough pictures are not given as data. We use Gabor
Kernel to first smooth the photos and modify them
fittingly and after that we offer information to LBP.

PCA incited focus most appealing highlights for

picture affirmation. Than we apply BBO in
perspective of intensified species model of
Biogeography on highlights removed to get ready
database. This results in a significantly arranged
database which was better than arranged database
with remarkable BBO.

After this in acknowledgment stage we enter a image
to recollect that, we apply BBO considering
extended species model of Biogeography to see a
photo. face expression recognition and face
expression recognition is one of the hot exploration
point of late, it applies in the energetic examination,
outline acknowledgment feeling and picture

changing,.

In this we precisely focus on facial representation
based on Local Binary Pattern highlights for
individual self-sufficient face expression recognition
and face recognition. LBP highlights were proposed
at first for synthesis examination, and starting late
have been familiar with identify with countenances
in facial pictures examination. The most basic
properties of LBP highlights are their resistance
against light changes and their computational
easiness. At the point when stood out from Gabor
wavelets, LBP highlights can be deduced rapidly in a
lone scope through the unrefined picture.

PURPOSE OF FACE RECONITION AND
FACE EXPRESSION RECOGNITION

In this proposal we proposed a efficient algorithm

based on au Biogeography based optimization for
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Face Recognition and Face expression Recognition
Application. Developed a hybrid approach for face
recognition and Face expression Recognition that
involves gabor kernel, principal component analysis,
Biogeography based optimization, Local binary
pattern and Support vector machine. In our
Biogeography Based Optimization we utilize
standard Cohan Kanade database.

On applying PCA feature are extracted, now we
apply BBO in view of amplified species wealth
model of biogeography to choose highlights which
are more proficient. These decrease the quantity of
highlights and in addition build effectiveness of
preparing database. At later stage likewise, we have
proposed another methodology in light of expanded
species model of Biogeography. In it we enter a
picture and apply calculation to result a best match
without contrasting and all the pictures in preparing
database. This prompted decrease in time and makes
it an effective methodology. To compare efficiency
of various algorithm with other techniques. We have
obtained ROC curve with our approach, with BBO
and with Gabor kernel and PCA, LBP, SVM. We
have shown time consumption and accuracy of
various approaches like exhaustive search, BBO
through a curve. It shows, it is better.

FACE RECOGNITION: FRAMEWORK

Face Recognition, It is a major assignment that
includes numerous sub issues. In it, information is

continually given as a photo or highlight stream.

Yield of face expression recognition is either 1D or
check of the subject that was given as information in
the component or picture. A few approaches portray
face recognition as a procedure that exemplifies
three stages: detection of face, extraction of

highlights and recognition of face.
GABOR FILTER

In picture handling, a Gabor channel, named after
Dennis Gabor, is a straight channel utilized for edge
discovery. Recurrence and introduction
representations of Gabor channels are like those of
the human visual framework, and they have been
observed to be especially fitting for surface
representation and segregation. In the spatial area, a
2D Gabor channel is a Gaussian piece capacity
tweaked by a sinusoidal plane wave. An arrangement
of Gabor channels with diverse frequencies and
introductions may be useful for extricating helpful
elements from a picture. Gabor channels have been
generally utilized as a part of example investigation
applications. Gabor channels are straightforwardly
identified with Gabor wavelets, since they can be
intended for various expansions and turns. In any
case, all in all, development is not connected for
Gabor wavelets, since this obliges calculation of bi-
orthogonal wavelets, which may be exceptionally
time intensive. In this manner, for the most part, a
channel bank comprising of Gabor channels with

different scales and turns is made. The channels are
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convolved with the sign, bringing about a supposed

Gabor space.
PRINCIPAL COMPONENT ANALYSIS

Principal component analysis (PCA) is a factual
system that uses an orthogonal change to change
over an arrangement of perceptions of conceivably
corresponded variables into an arrangement of
estimations of directly uncorrelated variables called
Principal component. The quantity of main segments
is not exactly or equivalent to the quantity of unique
variables. This change is characterized in a manner
that the first Principal component has the biggest
conceivable difference (that is, records for however
much of the variability in the information as could
reasonably be expected), and every succeeding
segment thus has the most astounding fluctuation
conceivable under the requirement that it is
orthogonal to the former segments. The subsequent

vectors are an uncorrelated orthogonal premise set.
BIOGEOGRAPHY BASED OPTIMIZATION

In 1960s, Robert Mac Arthur and Edward Wilson
started working together on mathematical model of
biogeography and their work culminated with classic
publication “The Theory of Island Biogeography”.
Mathematical models of biogeography can be used
to explain species migration from one island to
another, how new species become extinct, and how
species arises. An island can be any habitat that is
geographically separated from all other habitats. So

we will be using the more general term ‘“habitat” in
this thesis rather than the term “island”.[45]
Geographical areas, which are well suited for
residences of biological species are supposed to have
a high habitat suitability index (HSI)

FACIAL EXPRESSION RECOGNITION USING
LOCAL BINARY PATTERNS

The operator marks the pixels of a picture by
thresholding the 3x3-area of each pixel with within
worth and considering the result as a parallel number
[32]. By then the histogram of the imprints can be
used as an organization descriptor. See Figure for a
blueprint of the vital LBP head [35]. Later the
chairman was connected with use neighborhoods of
differing sizes. Using circuitous neighborhoods and
bilinearly presenting the pixel qualities allow any
reach and number of pixels in the area[30]. For
neighborhoods we will use the documentation (P, R)
which infers P investigating spotlights on a circle of
breadth of R. See Figure underneath for an instance
of the indirect (8, 2) range. Another development to
the first head uses indicated uniform cases. A Nearby
Paired Example is called uniform if it contains at
most two bitwise moves from O to 1 or the other
route around when the twofold string is seen as

round.
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Fig. 1. The basic LBP operator.
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Fig. The circular (8,2) neigbourhood. The pixel
values are bilinearly interpolated whenever the

sampling point is not in the center of a pixel.

For example, 00000000, 00011110 and 10000011
are uniform patterns. Ojala et al. noticed that in their
experiments with texture images, uniform patterns
account for a bit less than 90 % of all patterns when
using the (8,1) neighborhood and for around 70 % in
the (16,2) neighbourhood. We use the following notation
for the LBP operator: LBPu2 P, R[30]. The subscript
represents using the operator in a (P, R) neighbourhood.
Superscript u2 stands for using only uniform patterns
and labelling all remaining patterns with a single
label [33].

SUPPORT VECTOR MACHINE (SVM)

A past productive methodology to outward
appearance arrangement is Support Vector Machine
(SVM) [19, 22, 25, 33], so we got SVM as alternative
classifiers for understanding recognition. As an
exceptional machine learning methodology for data
request, SVM [26] performs a comprehended
mapping of data into a higher (maybe limitless)
dimensional highlight space, and a short time later

finds an immediate isolating hyperplane with the

maximal edge to autonomous data in this higher
dimensional space. SVM grants space specific
determination of the bit limit. Despite the way that
new bits are being proposed, the most as a rule used
part limits are the straight, polynomial, and Radial
Basis Function (RBF) bits.

PROPOSED SCHEME

The main issue as per the survey of various
approaches is to perform face recognition and face
expression recognition on cohan kanade database.
Earlier only face recognition perform on JAFEE
database but in this thesis it perform on cohan
kanade and BBO technique is used.

METHODOLOGY

In our face recognition model we have utilized
different systems like principal component analysis,
Gabor kernel, extended species abundance model of
biogeography, LBP, SVM and their combination to
solve of face recognition problem efficiently[40].

IMAGES PCA Gabor 880

Network

l

LBP SVM Face

Kernel

Coan Network Expression

Kanade
DBASE

Fig. Models of Face Recognition & Face Expression

Recognition
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Pictures are accumulated from cohan kannade
database and go to PCA for streamlining. After
optimation extricate every single vital component by
gabor channel to make system i.e BBO system for
acknowledgment of face. At the point when face is
perceive then apply neighborhood double example
over it for separating low determination elements and
then use technique support vector machine to create
network for recognizing expression for face.

RESULT

Face expressions are expressed differently by
different person [15], low accuracy is achieved in the
base paper where template matching is used as
technique over JAFEE database. Therefore, we
propose a method that is person dependent it use
support vector machine as classifier over cohan
kanade database. There is graph between verification
rate and false acceptance rate which show that when
false acceptance rate decreases verification rate

increases.

— Face Recognition Module

— Expression 1

\ ) :
initiate
el v (0N |

ROC curve for the GAB+PCA technique on the cohn kanade database

———g

Merification Rate

10° 10° 10" 10
False Accept Rate
Fig. show that face expression and it curve with BBO

Below is table of base paper which is based on
template matching technique and it work on JAFFE
database. It show confusion matrix mainly between
anger, fear, surprise, neutral. so in proposed system
apply support vector machine as technique on cohan
kanade database which have 400 image and there is

no confusion matrix.

Tablel: Base Paper Person Dependent Confusion Matrix for
Facial Expression Recognition

Anger | Disgust | Fear | Happy | Neutral | Sad | Surprise
Anger 90 0 0 0 0 10 0
Disgust 0 100 0 0 0 0 0
Fear 0 0 90 0 0 10 0
Joy 0 0 0 100 0 0 0
Sad 0 0 0 100 0 0
Surprise 0 0 10 0 0 90 0
Neutral 0 0 0 0 0 10 90

Table2: Proposed System Person Dependent Facial Expression
Recognition

Neutral | Anger | Surprise | Disgust | Joy | Sad
Neutral 100 0 0 0 0 0
Anger 0 100 0 0 0 0
Surprise 0 0 100 0 0 0
Disgust 0 0 0 100 0 0
Happy 0 0 0 0 100 O
Sad 0 0 0 0 0 | 100

Another benefit of this approach is that along with
the recognition of an expression, it also recognizes
with expression belongs to which particular person.
The time taken to recognize an expression with our

approach is, on an average, 0.001518 seconds.
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CONCLUSIONS

As we have created preparing database, so now we
need to perceive a picture. For the most part a picture
is info and is contrasted with staying all other picture
in database and a picture is yield which is nearest to
that picture, yet this method takes parcel measure of
time, so we have proposed another methodology in
view model of Biogeography. In it we include a
picture and apply calculation to result a best match
without contrasting and every one of the pictures in
preparing database. This prompted lessening in time
and makes it an effective procedure. The basic
property of the LBP head in certifiable applications is
its versatility against light changes. Due its
computational straightforwardness, it is possible to
research pictures in troublesome steady setting.
Deducing an intense facial representation from one of
a kind face pictures is a key endeavor for powerful
Face expression recognition. We observationally
survey LBP highlights to portray appearance changes
of articulation pictures. LBP offers on low-
determination pictures, and watch that LBP
highlights performs.

In this paper, we have removed components in view
of Local Binary Pattern. As all aspects of the face
does not contribute just as in face appearance
acknowledgment, we have picked some imperative
facial parts like sub parts of eyes, nose and mouth.
For removed facial features, support vector machine
was utilized to group the expression. Experimental

results demonstrate that the proposed methodology is

superior to anything methodologies that use template
matching as classifier. Proposed individual ward
methodology accomplishes higher acknowledgment

rates than those of different methodologies.
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