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ABSTRACT –  

 

A non parametric kernel used for recognition of facial 

images is Local Binary Pattern. The aim of LBP method 

is to effectively describe the local features of images. The 

facial image is segmented into number of sub regions 

using which LBP feature descriptors are derived and 

combined into feature vector. This vector forms a basis 

for an efficient Interpretation of the facial regions and 

can be used as similarity measures between various facial 

images. In this paper, we describe the basic LBP method 

and different variations of LBP methods proposed in the 

literature to analyze and to recognize facial images. 
 

Index terms— 

LBP Code, local features, face recognition, facial 

expression analysis. 

 
I. INTRODUCTION 

 

  In recent years Local Binary Patterns(LBPs) 

became popular approaches for image processing 

and computer vision particularly for recognition of 

facial images[1]. LBP represents Local features of 

images very efficiently by comparing a pixel with 

the pixels in its neighborhood. LBP code describes 

the texture pattern in a local region. LBP is basically 

a Non parametric kernel. The predominant 

properties of an LBP code are its tolerance to 

increasing gray scale illumination[2], and hence the 

representation of LBP is least sensitive to image 

illuminations, and has proven to be a simple and 

power full tool for facial recognition. Facial image is 

a multidimensional structure and that needs 

sophisticated methods for representation and 

recognition. The nose and eyes regions are 

segmented from facial  image  

 

 

 

 

 

and Histograms are derived from these segments. 

Methods such as Principle Component Analysis are 

used for comparisons of similarities and differences. 

Facial recognition systems serve two purposes 

verification and recognition. By verification method 

the system conforms or denies the identity claimed 

by a person. Recognition tries to establish the 

identity of  an image from a given set of images. The 

general term facial recognition is used indicate both 

verification and face identification. 

This paper is organized into following chapters. In 

second chapter  we introduce methodologies for 

describing Local Binary Pattern operator. In third 

chapter, we elaborate on various main approaches 

for identification of faces by using Local Binary 

Patterns(LBP). In chapter Four we write conclusions 

 

II The Local Binary Pattern originally was designed 

for texture analysis. The original LBP operator 

labels the pixels of an image with a LBP code, a 

decimal number obtained by comparing the pixel 

intensity value with its neighboring pixels in its 3X3 

kernel and thresholding each neighboring pixel value 

with central pixel value. If the center pixel value is 

greater than or equal to its neighbor, then it is 

indicated by 1, 0 otherwise. The decimal equivalent 

of this binary number is called LBP code of the 

center pixel. Like this we obtain binary number of 

each pixel, like 10111011. With 8 neighboring 

pixels we have 2^8 possible combinations, which we 

call them as Local binary Patterns or LBP codes. 

Like this binary patterns are derived for each and 

every pixel of the image,and the LBP image is 

formed from the obtained LBP codes. 
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                      The Basic LBP operator 

III Variations of LBP. 

 

Different variations of basic LBP techniques have 

been developed for improving the performance in 

various applications. Different aspects of original 

LBP operator have been taken in these variations: 1) 

selection of its neighborhood; 2) Enhancement of its 

robustness; 3) Improvement of its discriminative 

capability; 4) Extension to three dimensional data 5) 

Combination with different other approaches; In this 

section we describe different variations of Local 

Binary Operator. 

a) Selection of its neighborhood: Selection of 

neighborhood in an appropriate way for LBP-based 

methodologies has a significant impact on 

performance of LBP operator. It involves the 

distribution of sampling points, the number of 

sampling points, the size of the neighborhood and 

shape of the neighborhood as well. The original LBP 

operator has only 3*3 neighbourbood. Later, Later, 

Ojala et al. [21] extended their original LBP operator 

to a circular neighborhood of differentradius size. 

Their LBPP,R notation refers to P equally spaced 

pixels on a circle of radius R. For instance,the LBP8,2 

operator is illustrated in following figure 

 

 
 

Examples of different sizes of neighborhood. Main 

aimof defining neighborhood in an isotropic manner 

is to achieve rotation invariance for texture 

description[23].But this is not suitable for all 

applications; on the other hand, the anisotropic 

information can also be taken an important feature. 

Liao and chung [23] proposed Elongated 

LBP(ELBP)  with neighboring pixels lying on an 

ellipse. 

 
Fig. An Extended LBP with different values of A,B 

and m. 

Extended LBP features are more conventional than 

Basic LBP operator. In other word the basic LBP 

operator is considered as special case of Extended 

LBP(ELBP) when A and B values of set to be equal. 

Huang et al. [11] pointed out that the basic LBP can 

only reflect the first derivation information of 

images, but cannot represent the velocity of local 

feature variation. To solve this problem, they 

proposed an Extended version of Local Binary 

Patterns (ELBP) that encodes the gradient magnitude 

image in addition to the original image. For that 

purpose, they simply applied kernels LBPu2 

8,1,LBPu2 8,2 and LBPu2 8,3 both to the original 

image and the gradient image. As a result, the above 

method cannot be considered to be  an extension of 

the LBP operator. 

b)Enhancing the robustness: The basic LBP operator  

is more sensitive to noise present in the image 

because of the operator thresholds exactly at the 

center pixel value especially for the smooth regions. 

To deal with this problem, Tan and Triggs [11] 

extended the original LBP to a version with 3-value 

codes, called Local Ternary Patterns (LTP). 

 
Calculation of LTP with neighboring pixels. 
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LTPP,R(Xc,Yc)  is define as follows,  

where s(x) is defined as  function   

 
eventhough the LTP codes are much resistant to 

noise present in the image , it is no longer strictly 

invariant to intensity-leveltransformations, 

because τ is constant in feature extraction for all 

neighborhoods and all images in the database. 

Moreover it is difficult to estimate the values of τ . 

b) Improvement of discriminative capability: The LBP 

operator provides some number of features for 

describing the local structures. The improve the 

discriminative capability of LBP, more features of 

information could be recorded. By using ILBP we 

can extract information not only from uniform 

patterns but also from non uniform patterns. We can 

keep the resulting feature vector as compact as 

possible.Jin,et.al[8] proposed modified LBP operator 

to describe more local structure information under 

certain circumstances. Specifically, they proposed an 

Improved LBP (ILBP) which compares all the pixels 

(including the central pixel) with the mean intensity 

of all the pixels in the patch as shown in the figure. 

For instance, the LBP (8, 1) operator produces only 

256 (2
8
) in a 3x3 neighborhood, while ILBP has 511 

patterns (2
9
-1, as all zeros and all ones are the same). 

Later, ILBP was extended to use the neighborhoods 

of any size instead of the original 3x3 patch [9] 

 

 
 

An example for ILBP operator. 

c) Extension to three dimensional data: many 

researchers have been trying to extend the LBP from 

2 dimensional data to three dimensional data. But 

there are two difficulties here; first, equidistant 

sampling on a sphere is a difficult job, and second, it 

is also difficult to set an order to those sampling 

points, which is important to achieve rotation 

invariance. 

 
Procedure for VLBP. 

In [7], zaho and Pietikanein they first, modeled the 

textures with volume local binary patterns (VLBP), 

which are an extension of the local binary patterns 

(LBP) operator widely used in ordinary texture 

analysis [6], combining the motion and appearance. 

The texture features extracted in a small local 

neighborhood of the volume are  insensitive with 

respect to translation and rotation, they are  robust 

with respect to monotonic gray-scale changes 

caused, for example, by illumination changes. To 

make the VLBP[10] computationally simple and 

easy to extend, only the co-occurrences on three 

separated planes are tobe considered. The textures 

are modeled with concatenated Local Binary Pattern 

histograms from Three Orthogonal Planes (LBP-

TOP). The circular neighborhoods are generalized to 

elliptical sampling to fit the space-time statistics. 

d) combination with other features: As a 

method for describing local features, LBP can be 

combined with other approaches. For example, a set 

of approaches were proposed to combine Gabor 

wavelets [6] and LBP features using different 

methods. It was concluded in [5] that Gabor wavelet 

and LBP based features are mutually exclusive, 
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because LBP captures the local appearance detail; 

while Gabor-wavelets extract shape information 

over a broader range of scales. A simple fusion 

strategy is to first extract Gabor and LBP features in 

the parallel way, and then fuse two kinds of features 

on feature level, matching score level, or decision 

level [5]. 

In [4] wenchao Zhang proposes a novel face 

representation, Local Gabor Binary Pattern 

Histogram Sequence(LGBPHS), which is insensitive 

to illumination variations due to lighting, expression, 

and aging. The modeling procedure of LGBPHS is 

non statistical based. The effectiveness of the 

LGBPHS comes from several aspects including the 

multi-orientation and multi-resolution Gabor 

decomposition, the Local Binary Pattern, and the 

local spatial histogram modeling. LGBPHS actually 

consists of many pieces of histogram corresponding 

to different face components at different scale and 

orientation.  

 

 A Center-Symmetric LBP (CS-LBP) [3], 

was proposed by only comparing pairs of 

neighboring pixels which are in the same diameter of 

the circle 

 
 

LBP and CS-LBP features for a neighborhood of 8 

pixels 

The CS-LBP feature has many properties that make 

it well suited for texture description, namely a 

relatively short feature histogram, tolerance to 

illumination changes, and computational simplicity. 

CS-LBP requires a very few parameters. The 

performance of the CSLBP descriptor was compared 

with many other operators in the contexts of 

matching and object category classification. For 

many of the test cases, CS-LBP operator 

outperforms the other operators. The CS-LBP 

descriptor proved to be resistance to illumination 

changes. This is from the fact that the original  LBP 

is invariant with respect to monotonic gray scale 

transformations at pixel level. Also, the CS-LBP 

descriptor is computationally simpler than many 

others. 

 

IV Conclusions 

 

In this paper we presented a survey on different 

variations of Local Binary patterns(LBP) for facial 

description. We described different LBP 

methodologies as well as several different methods 

proposed in the literature to represent and to 

recognize faces. LBP is one of the most powerful 

descriptors for representinglocal features. LBP is  

tolerant to monotonic illumination changes and it is 

computational simple. LBP has been successfully 

used for many differentimage analysis tasks.During 

the development of LBP, a largenumber of 

variations are implemented for offering better 

performance,  to expand scope of application to 

expand the scope of application, and to improve the 

robustness of different aspects of original LBP. 

ILBP  improves the discriminative ability ofLBP; 

LTP improves the robustness ofLBP on noisy 

images;  GWB-based LBP and , CS-LBP  combine 

other methods with LBP to bring in new  

advantages. 3DLBP extends the LBP operator to 

describe 3Dvolume data. 
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