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Abstract-- Basically, the idea behind this system is 

improvement in cybernetics, the biometric person 

identification technique based on the pattern of the human 

iris is well suited to be applied to access control. The human 

eye is sensitive to visible light. Security systems having 

realized the value of biometrics for two basic purposes: to 

verify or identify users. In this busy world, identification 

should be fast and efficient. In this paper I focus on an 

efficient methodology for identification and verification for 

iris detection using Haar transform and Minimum hamming 

distance. I use canny operator for the edge detection. This 

biological phenomenon contracts and dilates the two pupils 

synchronously when illuminating one of the eyes by visible 

light .I applied the Haar wavelet compressing the data. By 

comparing the quantized vectors using the Hamming 

Distance operator, we determine finally whether two irises 

are similar. The result shows that system is quite effective. 

Keywords: Iris recognition, Edge detection, Feature 

extraction, Haar transform, Biometrics iris recognition. 

I. INTRODUCTION 

The purpose of Jris Recognition', a biometrical based 

technology for personal identification and verification, is to 

recognize a person from his/her iris prints. In fact, iris 

patterns are characterized by high level of stability and 

distinctiveness. Each individual has a unique iris. 

I implemented Jris Recognition' using Matlab for 

its ease in image manipulation and wavelet applications. The 

first step of my project consists of images acquisition. Then, 

I changed the pictures' size and types are manipulated in 

order to be able subsequently to process them. Once the pre-

processing step is achieved, it is necessary to localize the iris 

and unwrap it. At this stage, we can extract the texture of the 

iris using Haar Wavelets. Finally, we compare the coded 

image with the already coded iris in order to find a match or 

detect an imposter. 

 

A. ACQUISITION 

Image acquisition is considered the most critical step in my 

project since all subsequent stages depend highly on the 

image quality. I downloaded the iris images from internet. I 

set the resolution to 640x480, the type of the image to jpeg, 

and the mode to white and black for greater details. 

B. Image Manipulation 

In the pre-processing stage, we transformed the images from 

RGB to gray level and from eight-bit to double precision 

thus facilitating the manipulation of the images in 

subsequent steps. 

C. Location of the Iris Boundaries 

I implemented Jris Recognition' using Matlab for its ease in 

image manipulation and wavelet applications. The first step 

of my project consists of images acquisition. Then, I 

changed the pictures' size and types are manipulated in order 

to be able subsequently to process them. Once the 

preprocessing step is achieved, it is necessary to localize the 

iris and unwrap it. At this stage, we can extract the texture 

of the iris using Haar Wavelets. Finally, we compare the 

coded image with the already coded iris in order to find a 

match or detect an imposter. 

Before performing iris pattern matching, the 

boundaries of the iris should be located. So, we are 

supposed to detect the part of the image that extends from 

inside the limbus (the border between the sclera and the iris) 

to the outside of the pupil. 

I start by determining the outer edge by first down 

sampling the images by a factor of 4, to enable a faster 

processing delay, using a Gaussian Pyramid. Then I use the 

canny operator with the default threshold value given by 

Matlab, to obtain the gradient image. Next, I apply a circular 

summation which consists of summing the intensities over 

all circles, by using three nested loops to pass over all 

possible radiuses and Centre coordinates. 

The circle with the biggest radius and highest 

summation corresponds to the outer boundary. The Centre 

and radius of the iris in the original image are determined by 

rescaling the obtained results of localized iris shown in 

figure 1. 

 
Fig. 2: Localized Iris 
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After having located the outer edge, we next need to find the 

inner one which is difficult because it is not quite 

discernable by the canny operator especially for dark eyed 

people. Therefore, after detecting the outer boundary, we 

test the intensity of the pixels within the iris. 

Depending on this intensity, the threshold of the 

canny is chosen. If the iris is dark, a low threshold is used to 

enable the canny operator to mark out the inner circle 

separating the iris from the pupil. If the iris is light colored, 

such as blue or green, then a higher threshold is utilized. 

The pupil Centre is shifted by up to 15% from the 

center of the iris and its radius is not greater than 0.8 neither 

lowers than 0.1 of the radius of the iris.  

This means that processing time, dedicated to the 

search of the center of the pupil of this part is relatively 

small. Hence, instead of searching a down sample version of 

the iris, we searched the original one to gain maximum 

accuracy. 

D. Converting to the Stretched Polar coordinates System 

After determining the limits of the iris in the previous phase, 

the iris should be isolated and stored in a separate image. 

The factors that we should watch out for are the possibility 

of the pupil dilating and appearing of different size in 

different images. For this purpose, we begin by changing 

our coordinate system by un-wrapping the lower part of the 

iris (lower 180 degrees) and mapping all the points within 

the boundary of the iris into their polar equivalent. 

The size of the mapped image is fixed (100x402 

pixels) which means that we are taking an equal amount of 

points at every angle. Therefore, if the pupil dilates the same 

points will be picked up and mapped again which makes our 

mapping process stretch invariant. 

When un-wrapping the image, I make use of the 

bilinear transformation to obtain the intensities of the points 

in the new image. The intensities at each pixel in the new 

image are the result of the interpolation of the gray scales in 

the old image. 

 
Fig. 2 Original Image 

 

E. Extracting the Iris code 

The picture of an eye is first processed by software that 

localizes the inner and outer boundaries of the iris, and the 

eyelid contours, in order to extract just the iris portion. 

Eyelashes and reflections that may cover parts of the iris are 

detected and discounted. Sophisticated mathematical 

software code for the texture sequence in the iris, similar to 

a DNA sequence code. Then it encodes the iris pattern by a 

process called Demodulation. This creates a phase process 

uses functions called 2-D wavelets that make a very 

compact yet complete description of the iris pattern, 

regardless of its size and pupil dilation, in just 512 bytes. 

The phase sequence is called an Iris code template, and it 

captures the unique features of an iris in a robust way that 

allows easy and very rapid comparisons against large 

databases of other templates. The Iris code template is 

immediately encrypted to eliminate the possibility of 

identity theft and to maximize security.  

 
Fig. 4: Coded Strip 

In an Iris code, each phasor angle shown fig above is 

quantized in to just the complex quadrant in which it lies for 

each local patch of the iris, and this operation is repeated all 

across the iris, at many different scales of analysis. 

Basically wavelet transforms allow the 

interpretation of signals (in this case an image) as  a  linear  

combination  of  a self-similar,   though  linearly  

independent,  family  of  signals. These  signals  (or  

wavelets)  can  be  chosen  so that  they respond best  to  

important  features  in  an  image,  in  this  case  bringing out  

the details,  which  discriminate two different irises 

F. Image Analysis 

The   features   of   the   iris   are   then   analyzed   and 

digitized  into  a  512  byte  (4096  bit)  Iris  Code  record,  

half  of which  describes  the  features,  half  of  which  

controls  the comparison  process.  During enrolment, this 

Iris Code record is stored in the database for future 

comparison. During   a recognition    attempt,    when   an    

iris   is presented  at  a  recognition  point,  the  same  

process  is  repeated; however  the  resulting  Iris  Code  

record  is  not  stored,  but  is compared to ever y file in the 

database 

 
Fig. 5: J NIK illumination eye image 
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G. Hamming Distance Calculation 

Comparison of  Iris  Code  records  includes  calculation  of  

a Hamming  Distance  (HD),  as  a  measure  of  variation  

between the  Iris  Code record  from  the  presented  iris  and  

each  Iris  Code record in the database. Each   useable    pair    

of the 2048 available    pairs of bits is compared   and   a   

value assigned   using   exclusive-OR   logic. (The  total  

2048  pairs  are  seldom  compared  in  their  entirety , 

because  of  the  field  optimization  process  described  

above.) Bit  #1  from  the  presented  Iris  Code  record  is  

compared  to  bit#1  from  the  reference  Iris  Code  record,  

bit  #2  from  the presented  Iris  Code  record  is  compared  

to  bit  #2  from  the reference Iris Code record, and so on 

 
Fig. 4: Hamming Distance Calculation 

If  two  bits  are  alike,  the  system  assigns  a  value  of zero  

to  that    pair    comparison.  If  two  bits  are  different,  the 

system  assigns  a  value  of  one  to  that  pair  comparison.  

After all  pairs  are  compared,  the  number  of  disagreeing  

bit-pairs  is divided  by  the  total  number  of  bit-pair  

comparisons  resulting in  a  two  digit  quantitative  

expression  of  how different  the  two Iris  Code  records  

are.  A  Hamming Distance of 10 means that two Iris Code 

records differed by 10%. 

II. RESULT AND PERFORMANCE 

 

 

I  tested  my  project  on  many  pictures,  using  a  Pentium  

dual core    processor,    and    I    obtained    an    average    

of  correct recognition  of above  95%,  with  an  average  

computing  time  of 15s.  The  main  reason  of  the  failures  

we  encountered  is  due  to the  quality  of  the  pictures.  

Some  of  these  problems  are  less brightness,  occlusion  

by  eyelids,  noises  or  inappropriate  eye positioning. 

To  easily  manipulate  the  images  in  our  database  we  

built an  interface  that  allows  the  user  to  choose  

between  different options.    A    graphical    user    interface    

(GUI)    is a    graphical display  in  one  or  more  windows  

containing  controls,  called components,  which  enable  a  

user  to perform  interactive  tasks. Like  the  first  one  is  to  

select  two  images  from  the  data  base. The  second  

allows  the  verification  of  the  correspondence bet ween  

the  data  base  image  and  a  selected  eye  image.  The iris  

recognition  software  that  I  implemented  (Figure  7)  is  

used to run the Iris Recognition  System. 

 

III. PROPOSED WORK 

I  have  successfully  developed a  Iris  Recognition    

system capable  of  comparing  two  digital  eye-images.  

This identification    system    is   quite    simple   requiring    
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few components and is effective enough to be integrated 

within security systems that require an identity check. 

 

 

IV. CONCLUSION  

I have successfully developed a Iris Recognition i capable of 

comparing two digital eye-images. Identification system is 

quite simple requiring few components and is effective 

enough to be integrated within security systems that require 

an identity check. I found that HD value must be 0.32. 

Judging by the clear distinctiveness of the iris patterns we 

can expect iris recognition systems to become the leading 

technology in identity verification. 
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