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ABSTRACT:   

 
Iris is highly accurate and reliable because of its stable characteristics throughout lifetime. In 

iris recognition system general approach is image acquisition, pre-processing, segmentation, 

feature extraction, matching/classification. Generally the performance of biometric system is 

based on the selection of features. There are many different feature extraction techniques 

used in iris recognition system to extract iris features. In this paper various feature extraction 

methods are analyzed for iris recognition system. 
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[1] INTRODUCTION  

Iris recognition is one of latest biometric technology used for person identification and 

authentication. Iris patterns are characterized by high level of stability and distinctiveness. Each 

individual has a unique iris. The probability of finding two people with identical iris patterns is 

considered to be approximately 1 in 1052 (population of the earth is of the order 1010 [1]. 

Steps involved in iris recognition system 
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Image Acquisition 

The iris image acquisition includes the lighting system, the positioning system, and the physical 

capture system. The iris image required in the input sequence must be clear and sharp. A high 

quality image must be selected for iris recognition [1]  

Pre-Processing 

This steps to covert the selected image into a form from which desired features can be extracted 

and used for further processing. 

Segmentation 

The segmentation of the iris is the first step in a process of recognition. It consists of isolating 

the texture of the iris from the rest of the image of the eye acquired by any sensor. The region of 

the iris is surrounded by external borders (iris-white of the eye) and internal borders (iris-pupil). 

Normalization 

Once the iris region is successfully segmented from an eye image, the next stage is to transform 

the iris region so that it has fixed dimensions in order to allow comparisons. The normalization 

process will produce iris regions, which have the same constant dimensions, so that two 

photographs of the same iris under different conditions will have characteristic features at the 

same spatial location. 

[2] FEATURE EXTRACTION 

The feature extraction is a very important step for the design of a biometric system. The 

objective of this step is to extract variables that describe, unequivocally, the forms belonging to 

the same class while differentiating them from the other classes.  

Matching  

The  matching  module  determines  how  closely  the  produced  code  matches  the  

encoded features stored in the database.  

[3] VARIOUS FEATURE EXTRACTION METHODS: 

Feature Extraction Using DWT (Discrete Wavelet Transform) 

In this feature extraction method the DWT analyses a signal based on its content in different 

frequency ranges. The 2-D transform decompose the original image into different channels, the 

decomposition process can be recursively applied to the low frequency channel (LL) to generate 

decomposition at the next level. The LP and HP filters are used to implement the wavelet 

transform. The features are computed as the local energy of the filter responses. The DWT is 

more efficient than other algorithm as it consider the coefficients in H, V and D direction. The 
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algorithm is tested on UPOL and CASIA database both the database consist of 102 images. The 

accuracy of algorithm is equal to 100% as it showed correct ID for the stored images in 

database. 

Feature Extraction using Gabor Filter 

 This method extracts  features of the normalized iris by filtering the normalized iris region. 

Information about noise position in this stage are also extracted and stored. So, the iris code is 

formed by some characteristic information extracted from normalized iris filtered by 

convolution. The Accuracy rate of this algorithm is 94.85%. 

Feature Extraction Using HAAR Wavelet 

In this approach calculated the features of the iris using Haar wavelet transform for recognition. 

Then a binary coding of the obtained of feature vector. Since it is easier to find the difference 

between two binary code-words than between two number vectors. All the vectors that are 

obtained have a maximum value that is greater than 0 and a minimum value that is less than 0. 

The work have 60 pictures, on which test is conducted and obtained an average of correct 

recognition of 95%, with an average computing time of 23 secs. 

[4] MULTICHANNEL GABOR FILTER 

The 2-D  Gabor filter is used in image processing for feature extraction for texture 

analysis.Gabor elementary functions are Gaussians modulated by sinusoidal functions. The 

Gabor filters have adjustable orientation, radial frequency bandwidths, and center frequencies. 

Also they optimally achieve joint resolution in spatial and frequency domain. 

[5] LPCC AND LDA BASED IRIS FEATURE EXTRACTION-  

In this approach, the iris recognition algorithm based on LPCC and LDA is first presented. So 

far, the two algorithms are not found for iris recognition in literature. LPCC and LDA to extract 

the feature vector of iris images . Iris texture has abundant texture information for iris 

identification or matching. It is different from traditional 2-D iris feature extraction method. 

Firstly, the extracted iris image is normalized and the Sobel operator is used to extract iris 

texture. The texture information is represented as 1-D energy profile signal, and the 1-D wavelet 

transform is applied in the profile signal for generating the iris feature vector. Then the LPCC 

algorithm is used to extract the features. The LPCC  is a well-known algorithm and widely used 

to extract feature in speech signal. The Authors used the LDA to finds a linear transformation 

such that feature clusters are most separable after the transform. The best recognition rate is 

99.31% in LDA and the best recognition rate is 97.45% in LPCC. The feature dimension of 

LDA is less than LPCC. Hence, LDA is better than LPCC 

Statistical Pattern Recognition 

In this approach Fast Fourier transform is used to extract the features. A test is conducted and it 

is found that mid-to-high frequencies are the most important features in classification. Upon 
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first glance of an iris, the mid-to-higher frequency content appears to be concentrated near the 

boundary of the pupil. An FFT of the individual samples was then taken and the mid-to-high 

spectral bands were averaged to produce the results. 

[6] DFB(directional filter Bank) to extract feature: 

Because of DFB, edges and furrows become more distinct. Even noisy components were 

suppressed at the same time. They found that comparable verification can be reduced with 

proper thresholds.  

[7] CONCLUSION 

In this paper various feature extraction techniques have been reviewed. Feature extraction 

techniques helps to increase the accuracy and reduce the complexity of the iris recognition 

system. 
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