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ABSTRACT 

 In face recognition Local appearance based methods has achieved greater performance.  In this paper, we 
have proposed single sample per class using Center Symmetric Local Binary Pattern and Gabor Filter. 
Gabor Filter extracts the textual feature and generates a binary face templat and  the binary  face  template  
acts  like  a  mask  to  extract  local  texture information using Center Symmetric Local Binary Pattern. 
Face features which are evaluated from CS-LBP has better performance. 
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1. INTRODUCTION 

 
Face recognition is used to identify or 

verify a person using biometric parameters.  Face 
recognition is successfully applied today in law 
enforcement, surveillance, entertainment, etc.  Most  
of  the  face  recognition  techniques  used  are  
Eigen faces   [1],   Fisher   faces   [3],   Laplacian   
faces   [9],   Neural Networks [5,12]. In practice 
there is some difficulty in dealing with  different  
illumination,  pose,  facial  expressions,  ageing. 
Another important problem is a single sample 
problem, where we are using only one single 
sample per class for training. In the case of 
passport, aadhar card, driving license, voter id, etc. 
only   one   image   is   available   for   training.   
Some   face recognition  algorithms  are  proposed  
to  solve  single  sample problem [15,8,6,10,12]. 

The face recognition method  is  classified 
into   two:   Holistic   matching   method   and   
local   matching method. The entire face image is 
considered for the holistic matching method. This   
is   based   on   Principle   component   analysis 
(PCA) [1], Linear  Discriminate  analysis  (LDA) 
[3,4,13],  and Independent  Component  analysis  
(ICA).  PCA  is  applied  to training  set  based  on  
Eigen  faces where  each  image  is represented  by  
Eigen  vector.  For each  image  Eigen  value  is 
calculated  and  Eigen  vector  with the highest  
value  is  used  to represent a particular image. 
Comparison is done by Euclidian distance between 
Eigen vector coefficients. LDA is based on Fisher 

Faces. It uses multiple images of a person, it 
maximizes inter-class and minimizes intra-class 
scatter.  Likewise ICA is used.  

Local matching method is suitable for 
single sample per class than holistic method.  In 
local matching method we will be considering 
single facial features rather than the whole image. 
Here, Low dimensional, local vector features 
represents the   original   features.   Different   
facial   features   improve classifiers diversity [15]. 
Local features can be length, breadth, contrast, 
brightness etc. 

Local  Binary  Pattern  (LBP)  method  [2]  
was  first proposed in an image texture  descriptor 
[14]. Now it is applied on    face-recognition    
application    [15]. LBP    method    [11] provides  
better results  in  terms  of  speed  and  
discrimination performance  [15].  One advantage 
of  using  LBP,  it  is  less sensitive to illumination 
variation and scaling variation. 

A Gabor feature-based [15,7] face 
recognition is used mainly  in  image  processing,  
pattern  recognition,  computer vision, etc. Gabor 
filter exploits spatial localization, orientation 
selectivity and spatial frequency characteristics 
[15]. Gabor filter extracts essential features of the 
face and creates binary face template. 
 
2.  BRIEF DESCRIPTION OF LBP AND 

GABOR FILTER 

 



Journal of Theoretical and Applied Information Technology 
 31

st
 October 2014. Vol. 68 No.3 

© 2005 - 2014 JATIT & LLS. All rights reserved.  

 

ISSN: 1992-8645                                                       www.jatit.org                                                          E-ISSN: 1817-3195      

 
603 

 

In this section, a brief description about 
LBP and Gabor Filter is given. 
 
2.1 Local Binary Patterns 

Local Binary Pattern operation is 
introduced by Ojale et al in 1996.  It summarizes 
local grey-level structure.  The operator takes local 
neighborhood values around the pixel [1]. It    takes    
the    central    pixel    and    considers    all    the 
neighborhood values of central pixels. It is defined 
by 3X3  neighborhood where (2,2) represents the 
central pixel. It is 8- bit coded based on central 
pixel. 
 
LBP operator takes LBP (xc, yc) =∑7 

n=0  2
n s (in-ic) 

 
Here in has eight neighbors over central pixel c, 
where in and  ic  are gray scale values of c and n, 
 
S (x) = 1     x≥0, 

0 otherwise 
 

Here on LBP method we divide the face image into 
a regular grid of cell. And histogram is applied for 
equalization. At last cell-level histogram 
concatenation produces uniform results. 

 

Figure 1. Concept of LBP Directionality 

 

Figure 2. Steps involved in calculating 3X3 LBP 

 
Forming Kernal Pixel Values  Result, Result 
Diagram 
LBP Calculations           Binary Bit Values Summed 
[0,0] 6>[-1,-1] 7=0 LBP=0 
[0,0] 6>[-1,0] 9=0 LBP=00 
[0,0] 6>[-1,1] 9=0 LBP=000 
[0,0] 6>[0,-1] 5=1 LBP=0001 
[0,0] 6>[0,+1] 7=0 LBP=00010 
[0,0] 6>[+1,-1] 5=1 LBP=000101 
[0,0] 6>[+1,-1) 4=1 LBP=0001011 
[0,0] 6>[+1,-1] 7=0 LBP=00010110 

LBP Descriptor=00010110(0 X 16 is the Hex 
Representation of the Binary Value) 

 
Each pixel is compared to its neighbors, according 
to  a forming kernel that allows selection of 
neighbors for the comparison. In Figure 2, all pixels 
are used in the forming kernel (all 1s). If the 
neighbor is greater than the center pixel, the binary 
pattern is 1, otherwise it is 0. Each LBP descriptor 
over a face region is recorded in a histogram to 
describe the cumulative texture feature. Uniform 
LBP histograms would have 56 bins, since only 
single-connected regions are histogrammed. 
 
2.2  Gabor Filter 

Using Gabor filter textual features is 
extracted and convert it into the binary face 
template. And it is used to remove noise from the 
extracted image. Gabor filter improves the 
recognition rate. It is a linear filter used for edge 
detection. It is a band pass filter. Frequency and 
orientation of Gabor filter are similar to those of the 
human visual system. This filter is found efficient 
for textual representation and discrimination. Here 
2D Gabor filter ψf,θ(x,y) is represented as a complex 
sinusoidal signal. And it is modulated by a Gaussian 
kernel function. 

Ψ 
f, ө (x,y)=exp[- ] exp(2πf ) 

Here f is the central frequency of sinusoidal plane 
and θ is the orientation of  xy plane 

.  

Where θn  is the rotation of xy plane by θn angle 
results gabor filter at the orientation θn. 

 

angle  =  

p is the orientation and n = 1,2,….p. 

3.  PROPOSED APPROACH 

 
Two techniques are proposed in this paper. 

They  are  local texture based face recognition using 
Gabor filter and Center Symmetric local binary 
pattern. First the facial features are extracted  by 
using  Discrete  cosine  transformation  and  then  
we  proceed with Gabor filter and CS-LBP. 
 
 
 
 



Journal of Theoretical and Applied Information Technology 
 31

st
 October 2014. Vol. 68 No.3 

© 2005 - 2014 JATIT & LLS. All rights reserved.  

 

ISSN: 1992-8645                                                       www.jatit.org                                                          E-ISSN: 1817-3195      

 
604 

 

3.1 Creation Of Face Template Using Gabor 

Filter 

 
 The convolution process of face 

image with Gabor filter is performed and Gabor 
representation of face image is provided. Let I(x,y) 
be the intensity coordinate in a gray scale image. 
Convolution of Gabor filter Ψf,θ(x,y) is define by 

g f,θ(x,y)=1(x,y) ⊕  ψ f,θ(x,y) 
The Gabor kernel filter representation is a complex 
function with real part η{g f,θ(x,y)} and the 
imaginary part is given by {g f,θ(x,y)}. 
The magnitude response is expressed as  

 
||g f,θ(x,y) ||= √ R2 {gf,θ(x,y)}+{gf,θ(x,y)} 

 
And finally the Binary Face Template from the real 
part of complex information is generated 
 
BFT(x,y) = 1 if complex information  > 0 
BFT(x,y) = 0 if complex information  <=0 
 
3.2 Center Symmetric Local Binary Pattern 

The basic methodology for LBP based face 
description proposed by Ahonen et al. (2006) is as 
follows: The facial image is divided into local 
regions and LBP texture descriptors are extracted 
from each region independently. The descriptors 
are then concatenated to form a global description 
of the face, as shown in Figure 3. 
 

 
 
Figure 3. Face description with LBP histogram from 

each block and Feature histogram 

 
This histogram effectively has a 

description of the face on three different levels of 
locality: the LBP labels for the histogram contain 
information about the patterns on a pixel-level, the 
labels are summed over a small region to produce 
information on a regional level and the regional 
histograms are concatenated to build a global 
description of the face. 
 

The LBP operator, described produces 
rather long histograms and is therefore difficult to 
use in the context of a region descriptor. To address 
the problem we modified the scheme of how to 

compare the pixels in the neighborhood. Instead of 
comparing each pixel with the center pixel, we 
compare center-symmetric pairs of pixels as 
illustrated in Figure 4. This halves the number of 
comparisons for the same number of neighbors. We 
can see that for eight neighbors, LBP produces 256 
(28) different binary patterns, whereas for CS-LBP 
this number is only 16 (24). Furthermore, the 
robustness on flat image regions is obtained by 
thresholding the gray level differences with a small 
value T   as proposed in Ref. [17]. 

 

 
 

LBP= s(n0-nc)20+s(n1-nc) 21 + s(n2-nc)22+s(n3-
nc) 23 +s(n4-nc)24+ s(n5-nc)25+ s(n6-nc)26+ s(n7-
nc)27+….  

CS- LBP = s(n0-n4)20 + s(n1-n5)21 + s(n2-n6)22+ 
s(n3-n7)23 +…. 

Figure 4. LBP and CS-LBP features for a neighborhood 
of 8 pixels 

                  

CS-LBP R,N,T (x,y)= ni- ni + (N/2))2i 

S (x) = 1     x>T, 
0 otherwise 

 
where ni and ni+(N/2) correspond to the gray values of 
center-symmetric pairs of pixels of N   equally 
spaced pixels on a circle of radius R  . It should be 
noticed that the CS-LBP is closely related to 
gradient operator, because like some gradient 
operators it considers gray level differences 
between pairs of opposite pixels in a neighborhood. 
Since the focus of this paper is in the region 
description we do not present any operator level 
comparison between the LBP and CS-LBP.  
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4.  EXPERIMENTAL RESULT 

 

 
 

Figure 5. Preprocessed Image 

 

 
 
Figure 6. The test user match with the data base using 

Gabor Filter and CS-LBP 

 

 
 
Figure 7. Cropped  image  of  various  facial  

expression  of  two different people. 

 

In this section we have evaluated the 

performance of selective  local  feature  

extraction  based  on  Gabor  filter  and CS-LBP  

on a single  sample  per  class.  Here  we  test  the 

proposed approach using FERET dataset for face 

recognition. The  image  is  cropped  and  made  

into  64X64  from  middle of  location of the 

eyes. Here we have considered the local features 

such as contrast, brightness, length, breadth, etc. 

Here we have considered one sample per person. 

Here we will store each person’s image in the 

FERET database and later  which can  be  used  

for  matching.  FERET database is  a  standard 

database which is used for storing images. And 

the resolution of image is 128X128. The  results  

shows  that  the  selective  local  texture feature   

reduces   the   number   of   CS-LBP into   half 

compared to the existing LBP method. 

 

5. CONCLUSION 

The proposed method uses CS-LSB to 

combine SIFT and LBP operator. The features 

evaluated by CS-LBP shows the better 

performance in terms of illumination changes and 

computational is simple because it does not 

require many parameters. The   textual   features   

are extracted  and  converted  it  into  a binary  

template  using  Gabor filter. And the binary face 

template act like a mask to extract the local 

texture features using Center Symmetric Local 

binary pattern. Since we are   using  a single   

sample   per   class   the   space   and   time 

complexity is reduced and performance has 

improved. 
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