
Iris recognition is the process of recognizing 
a person by analyzing the apparent pattern 
of his or her iris. There is a strong scientific
demand for the proliferation of systems, 
concepts and algorithms for iris recognition 
and identification. This is mostly because of 
the comparatively short time that iris 
recognition systems have been around. In 
comparison to face, fingerprint and other 
biometric traits there is still a great need for 
substantial mathematical and computer-
vision research and insight into iris 
recognition. One evidence for this is the 
total lack of publicly available adequate 
datasets of iris images.The program converts 
a photo of an eye to an 'unrolled' depiction 
of the subject's iris and matches the eye to 
the agent's memory. If a match is found, it 
outputs a best match. The current 
functionality matches that proposed in the 
original requirements.

A biometric system is essentially a pattern 
recognition system that operates by 
acquiring biometric data from an individual, 
extracting a feature vector from the acquired 
data, comparing this feature vector from the 

database feature vector. Person 
authentication has always been an attractive 
goal in computer vision. Authentication 
systems based on human characteristics such 
as face, finger, iris and voice are known 
Biometrics systems. The basis of every 
biometric system is to get the input image 
and generate prominent feature vectors like 
color, texture, etc.

Fig.1a. what is Iris

The iris is the plainly visible, colored ring 
that surrounds the pupil. It is a muscular 
structure that controls the amount of light 
entering the eye, with intricate details that 
can be measured, such as striations, pits, and 
furrows. The iris is not to be confused with 
the retina, which lines the inside of the back 
of the eye. 

No two irises are alike. There is no detailed 
correlation between the iris patterns of even 
identical twins, or the right and left eye of an 
individual. The amount of information that 
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can be measured in a single iris is much 
greater than fingerprints, and the accuracy is 
greater than DNA. Iris recognition is the 
most powerful biometric technology there is. 
Nothing else comes close. Most accurate 
,Scalable, Opt-in ,Non-contact 
,Interoperable cameras .

An iris recognition camera takes a black and 
white picture from 5 to 24 inches away, 
depending on the type of camera. The 
camera uses non-invasive, near-infrared 
illumination (similar to a TV remote control) 
that is barely visible and very safe. Proof 
Positive certified cameras are in compliance 
with all applicable international illumination 
safety standards, including ANSI/IESNA 
RP-27.1-96 and IEC 60825-1 Amend.2, 
Class 1 LED. These are the latest worldwide 
standards. 

Unlike other biometric technologies that can 
be used in surveillance mode, iris 
recognition is an opt-in technology. In order 
to use the technology you must first glance 
at a camera. Iris recognition cannot take 
place without your permission. 

A typical iris feature extraction method has 
two major components: (a) iris image 
segmentation and (b) iris feature code 
generation.(a)Iris image Segmentation The 
iris is an annular part between the pupil 
(inner boundary) and the sclera (outer 
boundary). Different iris localization 
approaches have been reported in the 
literature: Integro- Differential, Circular 
Hough, Hough Transform and edge and 
contour detection. In our approach, this task 
is performed by detecting the image 
intensity changes using the Integro-

differential operator which exploits two 
principal steps: (1) Define papillary 
boundary, limbic-iris boundary and define 
upper and lower eyelid boundary(Figure b), 
Unwrap the circular iris portion to a 
rectangular image block(Figure c). 

    

a)original iris b)iris localization

(c) Normalization

Fig1b Iris image segmentation

(b)Iris Feature Code Generation After the 
iris image segmentation process is 
completed, the iris code is performed using 
Haarwavelet packets as well as the energy of 
the packets sub-images to extract texture 
phase structure information of the iris and to 
compute the iris 64-bits codes. 

The Iris code generation process can be 
summarized in the following steps:
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In our approach, we have used significant 
wavelet Coefficients of the iris sub image. 
Each used appropriate energy resulting in a 
total of 64 bits which correspond to the 64 
sub images of the iris wavelet 
decomposition. Therefore, we obtain one iris 
code according to each energy. 

Fig 3:working of biometric system 

Biometrics refers to metrics related to 
human characteristics and traits. Biometrics 
authentication is used in computer science as 
a form of identification and access control. It 
is also used to identify individuals in groups 
that are under surveillance.
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1. Wavelet packets decomposition: We 
have used the Haar wavelet in a 3-level 
wavelet packet decomposition to extract the 
texture features of the unwrapped images 
[18]. This generates 64 wavelet packets 
(output iris sub images), numbered 0 to 
63.The images contain approximation (A), 
horizontal detail (H), vertical detail (V) and 
diagonal detail (D) coefficients respectively 
as shown in Figure 2.

2. Wavelet packets energy computation: 
In order to obtain the most texture 
information in packet sub images, we have 
used an energy measure. The mean energy 
distribution allows evaluating which packets 
are used to compute the normalized adapted 
threshold for our iris code generation. The 
energy measure i E for a wavelet packet sub 
image i W can be computed as follows

3 Iris feature coding: After determination 
the appropriate wavelet packets energies and 
the normalized adapted threshold, we can 
carry out the coding of the 64 wavelet 
packets energies to generate a compact 
iriscode by quantizing these energies into 
one bit according to each appropriate 
energy. Let E   be the appropriate energy of 
the peak  . Then the iriscode C computed 
according to E   we define by the following:
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Biometric identifiers are the distinctive, 
measurable characteristics used to label and 
describe individuals. Biometric identifiers 
are often categorized as physiological versus 
behavioral characteristics. 
Physiological characteristics are related to 
the shape of the body. Examples include, but 
are not limited tofingerprint, palm 
veins, face recognition, DNA, palm 
print, hand geometry, iris 
recognition, retina and odour/scent. Woring 
procedure of biometric system: capture the 
chosen biometric, process the biometricand 
extract and enroll the biometric template,
store the template in a local repository, a
central repository, or a portable token such 
as a smart card, live-scan the chosen 
biometric, process the biometric and extract 
the biometric template, store the reference 
template, match the scanned biometric 
against stored templates, provide a matching 
score to business applications with threshold 
value,record a secure audit trail with respect 
to system.

Iris recognition approaches were proposed 
that can be broadly classified in three 
categories depending on the method used to 
extract features from the texture. These 
categories are: (1) texture-based, (2) 
appearance-based and (3) featurebased 
extraction. Texture-based techniques make 
use of filters for image processing and 
extract iris features from the filtered images. 
Daugman used Gabor wavelets to extract 
texture phase structure information of the 
iris to compute a 256-byte binary iriscode. 
The Hamming distance measure was used to 
compare the difference between a pair of iris 
representations. In Wildes’ approach, the 
Laplacian pyramid constructed with four 

different resolution levels is used as iris 
features. Then, the normalized correlation is 
used to compare both the input and the 
template iris images. Wang et al have 
proposed recognition techniques using 
multichannel Gabor filtering. Hence, they 
have used 8-directional Gabor filters with 
multiple frequencies to capture both global 
and local details in an iris image. The mean 
and variance of these Gabor filtered images 
are used as features for the matching 
process. Other approaches that exploit other 
wavelet categories such as the 2D Haar 
wavelet and zero-crossing representation of 
1D wavelet Transform, were proposed in to 
characterize an iris texture. Appearance-
based approaches, such as Independent 
Component Analysis (ICA), direct Linear 
Discriminant Analysis (LDA) and Principal 
Component Analysis (PCA), attempt to use 
classical statistical approaches to extract iris 
features. The PCA is superior in image 
construction, because it can control 
construction errors by selecting the 
cumulative variance. Euclidean-distance and 
Nearest-Neighborhood (NN) classifier are 
adopted in these approaches. Feature-based 
extraction techniques use local variations, 
which are characterized by the appearance 
and disappearance of an important image 
structure. 

In this section, we analyze the performance 
of the proposed iris verification algorithm. 
So, to evaluate the performance of our 
algorithm, different experiments on the 
Institute of Automation, Chinese Academy 
of Science, CASIA  databases have been 
carried out. As mentioned in , automatic 
detection of the pupils is easier because 
CASIA database images have a black circle 
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in the pupil and some of these black circles 
cover the part of iris and also the specular 
reflection. First, we report the experimental 
results obtained running our algorithm using 
several wavelets categories. Thereafter, we 
present some result to study the effect of the 
wavelet packet combination. Finally, we 
compare our performance with the 
algorithms reported in which use the fixed 
threshold. For the first experiment, we have 
uses the first wavelet packet feature that has 
the maximal energy value to generate the 
iris signature (to encode 64 bits of the 
wavelet packets). This experiment was 
motivated by an iris code computation using 
only two appropriate energies according to 
the equation  to compute the adapted 
threshold and one iris code according to the 
maximal energy. The energy corresponding 
to sub image 0 has not been used because 
this sub image contains offset information.

The primary focus of this work is a personal 
authentication system based on human iris 
verification using wavelet packets 
decomposition. The proposed technique uses 
only appropriate packets with dominant 
energies to encode iris texture according the 
adapted thresholds. The usefulness of this 
approach was confirmed in the experiments 
conducted here, which reveals that the 
verification results with an EER=0.3% has 
been obtained for packets combination, 
which means that our system is appropriate 
for very high security environments.
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