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Abstract: Iris is a unique biometric tool, secure and reliable in recognizing an individual based on the texture 

information of human physiology. The Local Binary Pattern method uses descriptors based on histograms of Local 

Binary Pattern.  In developed algorithm, Local Binary Pattern (LBP) histograms of iris images are extracted and 

concatenated into single enhanced histogram. It can be computed by nearest neighbor classifier and iris recognition is 

performed using Hamming distance as dissimilarity measure. We have conducted experimentation on CASIA dataset. 

From the experimental results, it is proved that the Robust LBP technique for iris recognition is more accurate than the 

conventional LBP. 
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I. INTRODUCTION 

Nowadays the most used authentication methods rely on 

biometric elements. Biometrics is considered to be the 

unique (personal) physical/logical traits of human body [1]. 

Any person could be identified by extracting some 

characteristics from different parts of the body: face, iris, 

periocular region, fingerprint, veins, DNA.  

Iris recognition is a physiological biometric solution 

identifies or confirms the identity of a subject by analyzing 

the random texture of the iris. The texture information in the 

human iris is formed by 10 months of age, and remains 

unique and unchanged throughout one’s lifetime [2][22]. 

Even genetically identical twins will be having different Iris 

textures [23]. On the other hand, iris recognition is a non-

invasive technique, flexible and reliable, which could be 

easily integrated into other existing biometric systems. 

It’s been concluded by the researchers in the iris biometric 

field that there are four main stages in the iris biometrics 

system: image acquisition, iris region segmentation, iris 

texture analysis and finally the matching of iris 

representations [6]. 

 

Figure 1: acquired iris image. 

 

Figure 2: Unwrapped Segmented iris image. 

The photo of an individual’s eye is captured in acquisition 

stage. The preprocessing and segmentation of the obtained 

eye image extracts the iris region. Iris normalization obtains 

the rectangular representation of the iris image by fixing the 

dimensions of segmented iris region to allow for accurate 

comparisons. Feature extraction uniquely encodes the iris 

image to creating the template from normalized image and 

matches this test template with reference templates. The 

performance of an iris system closely depends on the 

precision of the iris segmentation [4]. The existing methods 

assume that pupil is always central to an iris. Hence both 

pupil and iris share a central point. This inaccurate 

assumptions results in wrong segmentation of an iris region. 

The upper and the lower parts of the outer iris boundary are 

generally obstructed by eyelids and eyelashes, this provides 

problems during segmentation. These eyelids and eyelashes 

act as noise which needs to be eliminated to achieve 

optimum segmentation results [11].  

LBP is one of the most powerful descriptors employed for 

encoding local structures and has been successfully used for 

many image analysis tasks including biometrics[5].  Lately a 

large number of variations were designed starting from this 

methodology. The present approach utilizes several 

techniques derived from LBP for iris recognition. Local 

Binary Pattern (LBP) is originally used for shape and texture 

which is based on local features .In developed method the 

rectangular representation of the normalized iris area is first 

divided into small regions from which Local Binary Pattern 

(LBP) operator is computed [2]. For that operator need to 
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construct the histogram and finally extract those LBP 

histograms and concatenated into single, spatial enhanced 

histogram which representing the iris image. Here Features 

are extracted from each regions .Using nearest neighbor 

classifier performing the recognition with the help of 

Hamming distance as dissimilarity measure.   According to 

analysis LBP provides both in terms of speed and 

discrimination performance. Here recognition rate is 

analyzed with different databases like CASIA databases. 

The remainder of this paper is organized as follows. Section 

II provides an overview of the Local Binary Pattern. Robust 

Local Binary Pattern is presented in Section III. 

Experimental results and discussions are reported in Section 

IV. Section V concludes the paper and outlines future 

research. 

II. LOCAL BINARY PATTERN 

The Local Binary Pattern (LBP) operator is a very effective 

method for texture analysis. It was firstly defined as a gray-

scale invariant measure, derived from a local image 

neighborhood. LBP describes the texture with micro-

primitives, called textons, and their statistical placement 

rules. 

Here Local Binary Pattern operator works with eight 

neighbors of pixels, using center pixel value as threshold 

value. Compare neighbor pixel with center pixel [15]. If 

neighbor pixel has higher gray value than the threshold value 

then one is assigned to that pixel, otherwise it gets zero value 

[17]. Then concatenate these eight ones or zeroes into binary 

code and calculate corresponding decimal value and then 

replace center pixel with the decimal value as shown in 

figure 3. 

 

Where    S(x) = { 1  x ( i ) > x (c) 

                           { 0 x ( i ) < x (c). 

 
Figure 3: Local Binary Pattern. 

The original 8-bit version of the LBP operator is rotation 

variant. To achieve multi-scale analysis and rotation 

invariance, the classical LBP method has been extended to 

arbitrary circular neighborhoods of the central pixel, known 

as LBPP, R [14]. Figure - 4 illustrates the idea - any number of 

neighbors (P) can be selected from the circular radius (R) 

[12]. Neighbor samples are interpolated on the circle with 

equal space. If, for the basic LBP the dimensionality was 28 

= 256 local patterns, for the circular neighborhood the 

number increases with the number of samples. 

 
Figure 4: LBPP, R invariant to rotations.  Neighbor sets for 

different (P, R) values. 

The LBPP, R operator generates 2P different output values, 

corresponding to the 2P different binary patterns that can be 

formed by the P pixels in the neighbor set [10]. Ojala et al. 

use only the ’uniform’ patterns, where the maximum number 

of bit-wise changes from one to zero or reverse in the 

circular neighborhood, is allowed to be 2[4][8]. It was 

observed that uniform local patterns represent the great 

majority, sometimes over 90 percent of all local patterns in 

the image. 

III. ROBUST LOCAL BINARY PATTERN 

LBP is sensitive to noise and fails due to high intra-class 

variance making it unsuitable for iris recognition. The high 

intra-class variance is due to the discrimination of brighter 

image   against dark background vice-versa. This problem is 

avoided by choosing the minimum value of the iris code 

obtained by comparing the original unique iris code 

generated using LBP and its bitwise compliment. This makes 

the LBP code most robust by reversing the intensities of iris 

features.  

RLBP = min (LBP, LBP
-1

) 

RLBP minimizes the maximum code with minimum code for 

example LBP compliment makes 10101100 code as 

01010011 which is minimum , it makes intra-class variance 

minimum. RLBP is robust to noise, fluctuations and it’s 

efficient. 

The object has two distinct ideas for differentiation of the 

object, such as Objet surface texture and object shape 

formed by its boundary [3]. Boundary shows higher contrast 

between the object and its background. Since the boundary 

contains the shape information that is discriminated from the 

surface texture for additional discriminative information.  

 

Figure 5: Processing of RLBP iris image. 

Figure 5 shows the processing of the RLBP image. 1
st
 image 

shows the LBP image which then complimented shows in the 

2
nd

 image then compared to get the final outcome of the 

RLBP image which is represented in the 3
rd

 image.   
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LBP do not differentiate between a weak contrast local 

pattern and a strong contrast local pattern. Histogram of LBP 

provides frequencies of the code (i.e.) weight for each code 

is the same. By combining the edge and texture information 

into a single representation we get expected histogram. 

IV. EXPERIMENTS AND PERFORMANCE 

ANALYSIS 

In order to evaluate the effectiveness of the above mentioned 

methods for the iris recognition, a publicly available CASIA 

iris database was used. The CASIA iris database includes 

756 iris images from 108 persons (3 from the left eye and 4 

from the right one). 

 

Figure 5: Samples from CASIA database. 

In this chapter we carry out quantitative and qualitative 

comparison among the proposed techniques. The Hamming 

distance was used for the classification exercise. To evaluate 

the potential of using texture features for iris classification, 

the database is split into the training set and the verification 

set. For the experimentation purpose, the training set is 

obtained by splitting the CASIA database into several 

combination of the samples as shown in Table 1 under the 

Training Images and Testing Images column. The entry set   

{1,2,4,5} for Training Images in Table 1, indicates that 4 out 

of the 7 samples of each individual person from the CASIA 

dataset is considered for creating the reference templates. 

The remaining set {3,6,7} for Testing Images in Table 1 are 

the samples taken to evaluate the performance of the system.  

A random iris image is selected from the Testing Image and 

test template is created by applying the four stages of iris 

recognition system. The resulting test template is compared 

with each reference template generated during the training 

stage. In order to calculate the recognition rates the training 

sets have been run in both LBP and RLBP. The accuracy is 

obtained by the error rates which are EER (Equal Error 

Rate), FAR (False Acceptance rate), FRR (False Rejection 

Rate). 

SI. 

No 

Training 

Images 

Testing 

Images 

Recognition 

with LBP 

Recognition 

with RLBP 

1 {1,2,4,5} {3,6,7} 72 % 93% 

2 {2,3,5,6} {1,4,7} 79 % 86 % 

3 {1,3,6,7} {2,4,5} 83 % 89 % 

4 {1,2,4,5,6} {3,7} 89% 91% 

5 {2,3,5,6,7} {1,4} 90% 92% 

Table 1: Recognition accuracy of LBP and RLBP on CASIA 

dataset. 

From Table-1 we can analyze the recognition rate for CASIA 

database with different number of samples for training and 

testing image set. Outcome of the experiment conducted is 

illustrated in Table 1, RLBP works better when compared to 

LBP. 

V. CONCLUTION 

In this paper we have discussed about local binary pattern 

which is the feature extraction method. To remove the 

drawback of the LBP we have come up with more efficient 

method called Robust Local Binary Pattern. The CASIA 

database is used for the experiments. The results shows the 

recognition rate is more accurate when the conventional LBP 

method is compared with the robust LBP method.  

The table analyze the recognition rate for the CASIA 

database. To increase recognition rate and to reducing 

computing time some improvements are still possible.    
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