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Abstract

Face recognition has become one of the
most important fields in automated biometric
identification system [ 1] .The face is our primary
focus of attention in social intercourse, playing a
major role in biometric security system. This
paper focused on identification of personal
information from National Registration Card
and providing the information of NRC holder.
Motivation of this paper is to identify authorized
person for security system by using NRC card.
Therefore there is no such face recognition
system from low quality image of NRC card.
Experimental results using MATLAB are
demonstrated in this paper to verify the viability
of the proposed face recognition method. It
shows that only 15% of eigenfaces with the
largest Eigen values are sufficient for the
recognition of the person. It also shows that if
the minimum Euclidian distance of the test image
from other images is zero, then the test image
completely matches the existing image in the
database. If minimum Euclidian distance is non-
zero but less than threshold value, then it is a
known face but having different face expression
elseit isan unknown face.
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1. Introduction

Pattern recognition plays an important role in

real world applications. To build

Face recognition has become an important
issue in many applications such as security
systems, credit card verification and criminal
identification [2]. Much of the work in face
recognition by computers has focused on
detecting individual features such as the eyes,
nose, mouth and head outline, and defining a
face model by the position, size, and
relationships among these features.

Eigenface approach is one of the simplest
and most efficient methods in developing a
system for Face Recognition. In eigenface
approach, DiaPCA is used to reduce dimension
and then the distancbetween two images is
measured by using Euclidian distander
adaptive face recognition. If the distance is less
than some threshold value, then it is considered
as a known face else it is recognized as an
unknown face [5].

The approach transforms face images into a
small set of characteristic feature images, called
“eigenfaces”, which are the principal
components of initial training set &dce images.
Recognition is performed by projecting a new
image into the subspace spanned by the
eigenfaces and then classifying face by
comparing its position in face space with the
position of known individuals [4]. The difference
between existing face recognition system and
proposed face recognition system is described as
follows.

The proposed system can get the capable of

high extracting photo, character segmenting, character

performance surveillance or information securityecognition have been done automatically from

systems, face recognition has been known as tkiee scanned

key application attraction.

image based on the training

positions. This system is considered the



recognition of current image and source face
image from NRC which is taken within 10 years.
Therefore this proposed system can recognize |
human face by using low quality image from [
NRC card and first intelligent face recognition
system.

Croppedmage
This system is different from other existing

face recognition system and the first system of v

face recognition from NRC card. That provides Preprocessing
the information of the Myanmar National
Registration Card (NRC) holder. Moreover, v
check and the detail personal information is
extracted from database.

Dimension reduction bpiaPCA

v
Feature extraction using KNN

The remainder of this paper is organized as
follows: section 2 explains overview of the

system and preprocessing module including the _ _
face detection stage, gray converting and Register / Matchir
i i i i i A\ 4
histogram equalization. In section 3 we briefly U

review DiaPCA methods for dimension
reduction, eigenfaces and also the nearest
neighbor classifier method for classification will
be explained. Section 4 llustrates the
experimental results and conclusion is explained
in section 5.

Face database

Display result

2. Overview of the System

Proposed method consists of four parts: (i)
image preprocessing that includes face region

extraction, gray level converting , histogram Enhancing states include the noise filtering,
equalization, (ii) dimension reductiousing gray scale converting, and histogram
DiaPCA (iii) feature extraction using KNN equalization. After the face region is extracted
classifier and (iv) computdistance between the from the scene, the input color image is
current input image and training images. Anconverted to gray image and stored in database
then the information of desire person is displayegbr processing.
to determine the authorized person or
unauthorized person. Therefore this face After gray level converting, histogram
recognition system is very essential for security. equalization is occurred. Histogram equalization
maps the input image’s intensity values so that
The first step of preprocessing is face regiofhe histogram of the resulting image will have an
extraction. And then enhancing state occurspproximately uniform distribution  [7-10].
Face region extraction means the input fac®hrough this adjustment, the intensity can be

image is cropped from input image by usingetter distributed on the histogram.
cropping tool. The current input image cha

obtained from online (Webcam) or offline
(Scanner).

Figure 1. Overview of the proposed system



space, which are needed to describe the data
economically. This is the case when there is a
strong correlation between observed variables.
\, Z PCA can do prediction, redundancy removal,
' feature extraction, data compression, etc.
(@) (b) Because RCA_ is a cl_assical technique_wh_ich can
do something in the linear domain applications .

To identify an unknown image, the image is
- projected onto the face space as well to obtain its

set of weights. By comparing a set of weights for

J ‘ the unknown face to sets of weights of known
faces, the face can be identified. PCA basis

(© (d) vectors are defined as eigenvectors of the matrix
S defined as:

S=3 (i~ )04 - ) (1)

(f)

training set andxi is the i" face image
represented as a vector i. As this face space is
generated using eigenvectors of scatter matrix,
sometimes this is also called as eigenspace.

()

Figure 2. (&) input image(b) face region
extraction (c) gray scale converting (d) The vectors are also images, so called,
histogram equalization (€) histogram for eigenimages, or eigenfac&hey can be viewed
original image (f) histogram for equalized as images and indeed look like faces. So
image describes the contribution of each eigenface in
representing the facial image by treating the
By histogram equalization, the local contrasteigenfaces as a basis set for facial images. Face

of the object in the image is increased, especiallgpace forms a cluster in image space and PCA
when the usable data of the image is representegives suitable representation.

by close contrast values.
Pattern recognition in high-dimensional
Through this adjustment, the intensity can bgpaces have pattern problems because of curse of
better distributed on the histogram. This allowslimensionality. Significant improvements can be
for areas of lower local contrast to gain a highe#chieved by first mapping the data into a lower-
contrast without affecting the global contrast. dimensional sutspace. The goal of PCA is to
reduce the dimensionality of the data while
3. PCA and DiaPCA retaining as much as possible of the variation
present in the original dataset.

The Principal Component Analysis (PCA) is L . :
one of the most successful techniques that have Our motivation for developlng_ the D|aPCA
been used in image recognition and compressioW.ethOd originates from an essentlal_observatlon
PCA is a statistical method under the broad titi@" the PCA. PCA qnly _refle_cts the information
of factor analysis. The purpose of PCA is to etween rows, which implies some structure

reduce the large dimensionality of the data spadgformation (e.g. r;gmns of a_fa\c/:\? like eyes,
to the smaller intrinsic dimensionality of feature'S€: €tC.) cannot be uncovesdt. We attempt
to solve that problem by transforming the



original face images into corresponding diagonahe enrolled faces in database. The eigenface can
faceimages. Because the rows (columimsthe be calculated by using the following equation.
transformed diagonal face images simultaneously

integrate the information of rows and columns in A=u's-v, .. U Uy ey 2)
original images, it can reflect both information ) )

between rows and columns. DiaPCA may find To calculate eigenfaces , first _calculate
some useful block or structure information for2verage face (v) . And then collect differences
recognition in original images. DiaPCA directly Petween training images and average face in
seeks the optimal projective vectorsom ~Matrix A (M by N) where M is the number of
diagonal face images without image-to-vectoPixels and N is the number of images .
transformation. Y 3)

In the core of our system lies the Diagonal ] ) )
Principal Component  Analysis  (DiPCA) The eigenvectors of covariance matrix C ( M
Algorithm [2], which is a tested and widely By M) give the eigenfaces.
adopted for face recognition. DiaPCA can be . e
subdivided into two components — PCA subspace-1- Nearest Neighbor Classification
training and PCA projection. During PCA
subspace training, the rows of the pixels of an N1
x N2 image are concatenated into a on
dimensional ‘image vector. DiaPCA is a
standard technique used to approximate t
original data with lower dimensional feature

vectors. The basic approach is to compute th d;::?gra?gliil.NTizl\S/eIrs Sg;y ;{?g?g:f q ?)E?ai\rllelreyss
eigen vectors of covariance matrix and® : y P

approximate the original data by a lineaf"emory storage. So It has g(_)od disc_rimin_ative
P : : power. KNN is very robust to image distortions
combination of the leading eigenvectors. (e.g. rotation, illumination). Therefore KNN can

During DiaPCA projection, a new face provide the components that describe the highest

image vector is multiplied by the transformationvariance and produce good result. So this
matrix and projected to a point in a highresearch can produce good result by combining

dimensional DiaPCA subspace. In this case, tHei@PCA and KNN  ( K' nearest neighbor

correlations among the projected images arglassifier).

minimized in order to facilitate easier "
classification [3]. The projected image is thers-2- Face Recognition
saved as the face template of the corresponding
user for future matching.

Classification (similarity search) is a very
rucial step in any pattern recognition
application. One of the most popular non-
arametric techniques is the Nearest Neighbor
classification (NNC). KNN classifier has many

Dimension of an image space is so high that it
is often impractical to deal with all theata of

The eigenface-based face analysis that i§1ages in their own dimensions. DiaPCA
based on the PCA for efficient face recognitiorehables to optimally reduce the dimensionality
[5]. In the training phase of the eigenfacddy constructing the eigenface space that is
method, eigenvectors are calculated with &omposed of the eigenvectors [5]. A face image
number of training faces. The computeds transformed by projecting it onto the eigenface
eigenvectors are called as eigenfaces. Then, facg@ce. And then the input face image is
are enrolled in the face recognition system bgompared the eigenface of database for
their projection onto the eigenface space. In thételligent face recognition.
recognition phase, an unknown input face can be o )
identified by measuring the distances of the Face recognition has many applicable areas.

projected coefficients between the input face an§he most useful applications contain crowd
surveillance, video content indexing, personal



identification entrance security, etc. The main The image selection box can be seen by
idea of using DiaPCA for face recognition is toclicking ‘select image button’. And then the
reduce the large dimension constructed from 2-besire image can be selected from the image
facial image into the compact principalselection box. And the image can be added to
components of the feature space. This can hliatabase or deleted from database. The user can
called eigenspace projection. see the information of database and can

recognize the desire person.
The distance determines whether the input

face is near a known face. There have been many Additional image is stored in database with

methods proposed for face recognition. And onthe id number by clicking ‘Add selected image to

of the keycomponents of any methods is a facialatabase’ button from the MENU box. The

feature extraction. Facial feature could be a grayaformation of database is shown by selecting

scale-image. ‘Database Info’ button and show the number of
images stored in database.

4. Experimental Results

Selectan WAGE. [
In this part, the system uses thousands of face -1 meE
images as training database. At first the system | 2, @ =g S
manually crops the face image from the input DU} e ety
images in order to remove the undesired [T S s
information and have only face image details. ) o B
. - H Scanz0008 [ seanz0023
The input image may be tlirrent color image Wysoss 5o iscmotes
or the scanned image from the NRC card. B n G
by Compu Scanz0012 I Scan20027
Number of eigen-vector depend on the LY
application and accuracy, it is clear that if the R, L J \%J
system compute large number of eigen-vectors o Ci=-—

accuracy of the method improved but

computational complexity increased in this step Figure4. Theimage selection box

and next step. In this stage, the system ) ) .
computed 100 most significant eigenvectors and The main process of this paper is face
related eigen-faces. This system is implementég@cognition by clicking ‘Face Recognition’
by MATLAB. The graphic user interface is button. First the desire image can be selected
applied for developed system implementationfrom the image selection box and click 'Face
The main menu of the deve|0ped program iBeCOgnition‘. And then the Output can be shown

Info

described in figure 3. illustrated in figure 5.
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Figure5. Theresult of the program

Exit

The next processes are delete database,

Figure3. Themain menu of the program information, and exit the program. When click



delete database button, delete the entire databd6kJ. R. Sp!ar, P. Navarreto, " Eigen space-bqaed f
and can see the number of stored images by recognition: a comparative study of different
clicking information button. When click Exit  approaches, IEEE Tran. , Systems man And

button, can exit MATLAB platform. (zjg(t))sernetics- part c: Applications, Vol. 35, No. 3,
5. Conclusion [7IM. Turk, A. Pentland, "Eigen faces for face

recognition”, Journal cognitive neuroscience, Vol.
In this paper, a new Face recognition method 3, No.1, 2008.

is presented. The new method was considered as
a combination of DiaPCA and KNN classifier.[8]0.Deniz, M. Castrill_on, M. Hern_andez, “Face
This system can be used to construct efficient ;i%og”'stl'f” gilng\/lg(?t?)?en(rj]"?;gh(i:r??seonent Sgi‘éﬁs
face recognition method with a high recognition RecognitiF())?] letters, Vol. 24, PP. 2153-2157, 2010.
rate. This research chose 10 persons and
considered 40 training image and 20 test imagejp.N. Belhumeur, J.P. Hespanha, and D. J.
for each person (totally 4Q@aining and 200 test Kriegman, “Eigenfaces vs. Fisher faces:
face images). Experimental results show a high Recognition using class specific linear projection”,
recognition rate equal to 99.8% (in average one IEEE Trans. Pattern Anal. Machine Intel., vol. 19,
misclassification for each 200 face images) PP.711-720, may 2008.
which demonstrated an improvement in
comparison with previous methods using pcal
The new face recognition algorithm can be used
in many applications such as security methods.

10] S. H Ou, Q. L. Wang, Z. Y. Zhu. The Applicatio
and Technology of Digital Image Processing.
Beijing: Tsinghua Press, 2010.
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