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ABSTRACT

A IRIS recognition system provides automatic idimatiion of an individual based on a unique iriafigre. Iris
recognition is considered as one of the most unigiug exact biometric recognition system. In thipgra we
implement a new technique for the developmenti®Recognition System, additionally results hasmbeealyzed
and compared with other researches work. We usedtherse biorthogonal 2-D wavelet transform in arde
extract the most deterministic patterns in a hursain’s and forms of a feature vector. the quantizedtors
compared using the Hamming Distance, and withptaposed approach we have achieved a recognitida ra
99.92% with the equal error rate 0.09% which istegt recognition rate ever being achieved in tre er

Key words: Bilinear Transformation, Biometrics, Canny Operatétaar Wavelet, Hough Transform, Iris
Recognition, Wavelet

INTRODUCTION

Today’s world has become technological and witls thidvancement, the ways of recognition have alsm be
changed. The most advanced way of recognition tsbgoseeing, listening or feeling but by using Bitnics.
Biometrics is a technique of recognition of indiwéds through their characteristics that can be fikger prints,
DNA, face or even eye retina.

Biometrics comes from two words: bio which meaifes &ind metrics which means measurement. It is &odeto
analyze and measure biological and physical chaiatits of a body to verify and identify an indivial person.
This useful technology has made our lives easy amymways. For example, we do not need a gatekeaper
offices, schools or libraries. People just swipeirttHingers to get access. We do not need to brawssugh
numerous record books to find criminal record @eason. We just scan his face or use his fingertpto find out
his entire criminal history.

Biometrics Principle
The biometrics device consists of three things:
a) Scanning device: The eye image is captured witthéhe of this device.
b) Software: The useful information is gathered witk help of software and it is converted into digibam.
c) Database: The codes which are matched are stodatabase.
The main modes are:
« Verification Mode: The stored image is comparechwiite new captured image.
< Enrolment Mode: The images are matched and startteidatabase.

Biometrics Types

Biometrics can be classified into Behavioural ahgdtlogical Biometrics.

1. Physiological Biometrics- Physiological biometriesnembers the characteristics of your body. Fewngkas
are Palm veins, face recognition, DNA, palm primtger print, odour, iris recognition etc.

2. Behavioural Biometrics: These connect and recogihigdehaviour of person for example signaturesevoi

HUMAN IRIS

Iris is the colored part of human eye which liesagen the white sclera and the dark black pupd.i# circular in
shape, present in front of the eye lens and coiffgalid protects the Iris. Colour of the iris givi® colour to the
eye.
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Real life Application examples of IRIS Technology throughout the world:

- India has used this technology in preparing AdhardCfor its residents. Along with the identity, ather
relevant information is also saved like educatiparents’ name, profession etc. Hence, only by usRi§
technology, everything about the person can be know

- Pakistan has also used IRIS technology by nhaméBto control aid distribution for Afghan refugees.

- The technology has also been used by National Gebgr Channel to find out the girl “Sharbat Gula”.
Photographer Steve McCurry used the technologintbthe girl who has grown up.

- UAE land, air and sea ports are also equipped thétsame technology.

- US and Canada uses the technology in their airportallowing the low-risk pre-approved passendersnter
without checking.

LITERATURE REVIEW

In [1], Daughman, explained that how the identifyaoperson can be verified by the pattern of hisihis. It is
proposed that by performing a statistical test lo@ individual’s eye image one can identify a perdotegro
Differential operator was used to localize the inishe eye image. Iris patterns were encoded tligghhelp of the 2-
D Gabor Wavelet Coefficients. The matching of tealy taken iris code with the previously stored esavas done
by Bernaulli Trail Exclusive-OR formulation. The tdbase used is the database provided by Ophthaimolo
associates of Connecticut. At a Hamming Distanc6.82, False Acceptance Rate (FAR) was 1 in 1,510
False Rejection Rate (FRR) was 1 in 1,28,000. Atamming Distance of 0.084, FAR was 1 in 1031. lalso
mentioned that the length of all the Iris codesusthdoe same. Correct Recognition Rate, Equal BRate are not
mentioned.

Again in [2], Daughman was first to propose the Riecognition algorithm in 1990s and got US pafenhis work.
His algorithm comprises of four steps — 1) Segmtenteor Localization of the lIris, Pupil in the Eymage using
Integro — Differential Operator. 2) Normalizatiory liRubber Sheet Model. 3) Feature Extraction ushey 2-D
Gabor Filter. 4) Code Matching using the XOR Ogera{Hamming Distance calculation). He tested tgoathm
on images taken from the database provided by @phtlogy Associates of Connecticut. At a HammingtBmce
of 0.26, chances of imposter acceptance or Falsepiance Rate was 1 in about 2 Billion and Falgedden Rate
was 1 in 1,31,000. The Correct Recognition Rate atmmit 99.96%. The major drawback of his algorithas that
Integro - Differential Operator fails in case ofises like reflections on the iris from the lightusce etc. Secondly,
the time taken by the whole process was very Hgh [

Boles and Boashash [3], in their work they gaveifferént algorithm for Iris Recognition based oretdero
Crossing of the Wavelet. They overcome the shoriiegsnof the Daugman’s algorithm. Their algorithmswa
capable of handling noisy condition like glaresuiisg from the reflections etc. It allowed possibfariations in the
camera to face distance. They used Edge Detectichnique for Segmentation of the Iris in the Eyagm Then
Normalization of the Iris image was done to havestant diameter. After the normalization is dohe, anique Iris
feature was taken from the normalized Iris imageising 1-D Wavelet Transform. The Matching of tlele taken
and the code stored was done using Zero Crossprggentation. But, they have tested their algoritmonly few
numbers of images which does not tell its perforeegoroperly. The Correct Recognition Rate for tladgorithm is
very low i.e. 92% and equal error rate was 8.13%¢kvis extremely high. This was the reason thigailgm was a
failure.

Lin and Lu [4] proposed an iris recognition methbdsed on the imaginary coefficients of Morlet Wavel
Transform. Firstly, they located the iris by Grapjection and Center Detection Operator. Secomtlymalization

of the iris image is done using Polar Coordinatansform and rectangular iris image is obtainedrdiyi for
Feature Extraction 1-D Morlet Wavelet Transfornajplied to the rectangular iris image row by rowl arseries of
imaginary coefficients of wavelet transform is obéal. Then according to the imaginary coefficiebisary code

of the iris image is made and iris codes are obthifror Matching they used AND operation. Theyemdhere
algorithm on 567 images provided by the CASIA Datsh The False Acceptance Rate was 0.301% and False
Rejection Rate was 0.4115%. They have used Morlavadt Transform and wavelet family has almost got
obsolete in today’s world.

Jain et al [5] presents a biometric algorithm fas recognition using Fast Fourier Transform andmaots. The
images were first converted into the greyscale emidgn, FFT was applied which converts the imagm fspatial
(image) domain into the frequency domain. It is enefficient to perform operations in the frequedoynain than
in the spatial. After that, the moments were taketmch identifies the object area, centroid, orion etc. At last
Euclidean distance formula is used for image matghin their work they have taken the images fromSQA
database. Major shortcoming of their algorithm hattthey have tested their algorithm on only 10gesafor
matching and declared 100% Correct Recognition.Rdtey have not mentioned the FAR and FRR. ERRHeir
work was 0.58%. Moreover, they have used Euclid@stance formula for image matching which can mdie
computations slow.
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In [6], Zhou and Sun gave an iris recognition systa which the iris localization is done with higtam analysis
technique by converting the greyscale eye imageitatbinary form which contains only two valuether 0 or 1.
Normalization was done using Daugman’s Rubber skieetel. Feature Extraction was done by applying Ldg

Gabor Wavelet. K- Dimensional tree is used for riatg of the unique iris code. Algorithm was testad the
images provided by the CASIA database (versiorotstmentioned). Recognition Success Rate was 99.848jar

drawback of his algorithm is that only limited nuentof iris codes can be loaded in the tree becthesasearch
efficiency decreases with increase in the tree. dilmreover, they have not mentioned the FRR, FAR BRR,

which are very important parameters to judge théopmance of any algorithm.

Khan et al [8] proposed an Iris Recognition Systemmprising of three main steps: 1) SegmentatioeyTtbok into
consideration, the assumption that the Iris colswery much different from the Sclera. So, pupitidris region is
detected. The pupil was detected by applying astule to the eye image. Then they applied Freent@ah&n code
algorithm to extract the pupil. Then the lIris lazation was done by applying linear contrast filerobtain linear
contrast image. After that, the average window aecg calculated. 2) Feature Extraction: 1-D Gabitter was
used by them to extract the unique feature fromrike3) Matching: They used Hamming Distance carigon for
matching the iris codes. They tested their algoritin the images provided by UBIRIS ver.1, CASIAISRTWIN,

IT DELHI databases. For UBIRIS v1, session 1 CCBsv®3.445%, FRR was 9.29%, FAR was 3.87%. For
UBIRIS v1, session 2 CCR was 83%, FRR was 23%, maR 23.15%. For CASIA IRIS TWIN, FAR was 0% FRR
was 0.05%.

I mplementation of Proposed System
The implementation phase of our proposed work caepmainly four phases namely
= |ris localization
= |ris normalization and enhancement
= Feature extraction
= Matching
The each phase is briefly described in Fig. 1-3.

IrisLocalization
In iris localization we basically locate iris regiform an eye image for the localization of iris hh&ve used canny
edge detection together with Hough circular tramafo

Iris Nor malization and Enhancement
For removing the iris size inconsistency we norg@alihe iris image in rectangular coordinates, fmmralization
we have used Daugman rubber sheet modal formaliynpeove the iris image using histogram equalizatio

Feature Extraction

For feature extraction we used reverse biorthogdéll wavelet transform with this wavelet we woblel able to
reduce the feature size of iris template to 13 sim®re, now further we binarized the iris featusng the
assumption that the coefficient which are havimge sinore than one will be consider as one and dlsdathe
negative values of the coefficient so that we wdaddable to apply hamming distance over the aziefit.

Matching
For the matching of the iris template we used hamgndistance, The Hamming distance will be defireébdows:

1
HD =;Z?’=1X]‘@Yj (1)
Where X; and Y; are the two bit wise template to compare and Nhés number of bits represented by each

templates. The Hamming distance can be computedg) tise elementary logical operator XOR (Exclusivie}@nd
thus can be completed very quickly.

RESULT AND DISCUSSION

To evaluate the performance of the proposed mettiw,iris images are collected from the largestilabke
database UBIRIS Almost 1290 images of 258 differpatsons are taken. The entire testing is donehen t
MATLAB 7.5 platform and the laptop of 1.85GHz preser and 1GB RAM is used to run our prototype model

As it is clear from Fig. 3, that the inner classl amer class hamming distances are lying sepagratad there is no
overlapping between both the hamming distancesich\éhows the portion of graph responsible for FidéR and

the table 1 shows the total outcome of our algorith

Table-1 Performance Evolution of Our Work
HD FAR FRR
Proposed Method 0.45 0.1% 0.06%

Where theFalse Acceptance Rate (FAR) andthe False Rejection Rate (FRR), defined as the accepting of a false
person and rejecting of a genuine person for angixadue of hamming distance respectively.
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The performance evolution of any iris recognitigistem is done on the basis of Recognition Rate @R)Equal
Error Rate (EER), defined as the number of theembnrecognition and the point where the FAR and FBRR are
equal in value respectively. In this case, the eadfi RR is 99.92% and EER is 0.09%. The table 2vshine
comparison of existing and well-known iris recogmitand table 3 shows the speed comparison betexsting
systems. Both the tables show that the algorithniclwhas been proposed here has a higher recogrétieras well
as higher speed. Although, Daugman system hasrhigdgnition rate than the proposed system, buDdiggman
system comparatively has low speed. On the othed hhe Boles system offers high speed but it has lo
recognition rate and higher EER. Therefore whet Ispeed and recognition rate are taking into cenatébn, the
proposed algorithm is far better than the existings.
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Table -2 Comparison between RRsand EERs

Methods Recognition rates Equal error rates
Daugman 100% 0.08%
Boles 92.64% 8.13%
Tan 99.19% 0.57%
L.Ma 99.60% 0.29%
Proposed 99.92% 0.09%

Table -3 Speed comparisons between Existing M ethods

Methods Feature Extraction(ms) Matching (ms Tata)(
Daugman 682.5 4.3 686.8
Boles 170.3 11.0 181.3
Wildes 210.0 401.0 611.0
Tan 426.8 13.1 439.9
L.Ma 260.2 8.7 268.9
proposed 180.687 1.8 178.887
CONCLUSION

This Paper has described an iris recognition systenich has tested over UBIRIS databases of grigysege
images, and with the proposed approach we builtigue and strong enough system which is far b#tser the any
other system present in the literature not onlgims of recognition rate but also in terms of ps®ing time.
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