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ABSTRACT

Iris recognition is basic technology for personal identification and verificationyand is most reliable and
accurate for biometric identification system. Iris recognition systemigives security te the organization and
Institutes from the unauthorized access . Digital templates enc¢oded fromniris patternusing mathematical and
statistical algorithms allow the identification of an individual. In this paper for iris recognitien, 2-D discrete
cosine transformation is used for the compression of the imageyand wavelet packet decomposition is done, to
obtain distinctive feature from an iris image and will give more effective results.

Keywords: Biometrics, Discrete Cosifie Transformation, 4ris Reeognition, Wavelet, Iris
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I INTRODUCTION

Iris Recognition is regardedas one of the most promising biometric identification technologies with high
unigueness an  noninvasiveness, anti=falsification many other advanced qualities.  The identification
performance is greatly affected by\robustness and,accuracy/of iris segmentation. The random pattern which are
visible from somefdistance are identify with the help of mathematical analysis, this is the same purpose of iris
recognition. Ifis s the colored section between the pupil and sclera of the eye. The primary purpose is to
control the size of the'pupil. The unique feature of iris includes the tissue that gives iris radial. The two basic
modeS of,a biometric system:yFirst, is verification (or Authentication) mode the system performs a one-to-one
comparison of a captured biomettic with a specific template stored in a biometric database in order to verify the
individual is the person theygelaim to be. Basically 3 steps are there in the verification of a person. First step,
reference models fonall the users are generated and stored in the database. In the second step, some templates
are matched with reference models to generate the original and impostor scores and calculate the threshold. In
third step is the authéntication step. In this process may use a smart card, ID number ,username to indicate
which template should be used for comparison 'matched recognition' is a common use of the verification mode,
to prevent multiple people from using same identity. Second the system performs a 1: M (one-to-many)
comparison against a biometric stored database in attempt to identify the identity of person is called
identification mode. The system will succeed in identifying the person if the comparison of the biometric
template to a template in the stored database falls within a previously set threshold. Identification mode can be

used so that the user does not have to provide any information about the template to be used or for 'unmatched
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recognition' of the person. Whether the person is who she (implicitly or explicitly) denies to be" The latter
function can only be achieved through biometrics since other methods of personal recognition such as password,

PINSs or keys are not very much effective.
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Fig: 1 Process of recognition through the Biometric Repersentation

11 TECHNIQUES USED

2.1 New normalization method for iris recognitiongwhich is different from the conventional one in which the
annular iris region is unwrapped to a rectangular blockiunder polar coordinate. Inghis method, we investigate
the effect of interpolation and decimationgn conyentional/normalization method to recognition rate for the first
time. We used the original texture to fill the pupil area, then a novelynormalized image can be obtained with the
geometric structure and directional information of original iris image well preserved, which enables us to
choose simpler features than befere. Subsequently, we extraeted the multi-direction and multi-scale information
feature of normalized iris image by‘contour, let transform, and adopt SVM to classify the features. Experimental

results validate the improvement ofirecognition ratem[6]

2.2 A biometric system provides automatic identification of an individual based on a unique feature or
characteristic possessed_by, the individual., Iris recognition is regarded as the most reliable and accurate
biometriciidentification system available,'In this paper, we describe the novel techniques we developed to create
an Iris Recognition System, In_addition to an analysis of our results. We used a fusion mechanism that
amalgamates hothy a Canny Edge Detection scheme and a Circular Hough Transform, to detect the iris
boundaries in the ‘eye’s, digital image. We then applied the Haar wavelet in order to extract the deterministic
patterns in a person’s iris in the form of a feature vector. By comparing the quantized vectors using the
Hamming Distance operator, we determine finally whether two irises are similar. Our results show that our

system is quite effective [5].

2.3 Iris recognition system using wavelet packet is presented. Computational complexity of Daubechies wavelet
is less as compared to Gabor wavelets. As Gabor wavelet based iris recognition system is patented this limits the
further development. In this paper, we propose a novel multi-resolution approach based on Wavelet Packet
Transform (WPT) for iris texture analysis and recognition. The development of this approach is motivated by
the observation that dominant frequencies of iris texture are located in the low and middle frequency channels.
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The features of the new iris pattern are compared against the stored pattern after computing the signature of new
iris pattern and identification is performed. It specifically uses the multiresolution decomposition of 2-D discrete

wavelet packet transform for extracting the unique features from the acquired iris image. [2]

2.4 A biometric system for iris recognition. The system is based on using the two dimensional (2-D) Discrete
Cosine Transform (DCT) to obtain distinctive features from an iris image. Classification of the iris image is then
achieved by applying a Wavelet Packet Transform (WPT) to the coefficients (features) extracted from the DCT

(frequency) matrix. The iris images used in this system were obtained from the CASIA database. [1]

2.5 A novel multi-resolution approach based on Wavelet Packet Transform (WWPT) for iris texture analysis and
recognition. The development of this approach is motivated by the observation that dominant'frequencies of iris
texture are located in the low and middle frequency channels. With an adaptive threshold, WPT sub images
coefficients are quantized into 1, 0 or -1 as iris signature. Thisgsignature presents the local information of
different irises. The signature of the new iris pattern is compared against the stored pattern after computing the

signature of new iris pattern and identification is performed.[3]

2.6 A new eyelash detection algorithm based @f directional filters, which achieves a low rate of eyelash
misclassification. Second, a multi-scale and multidirectional data fusion method.issintroduced to reduce the edge
effect of wavelet transformation produced by complex’ segmentation algorithms. Finally, an iris indexing
method on the basis of corner detection is presentédgto accelerate exhausted the 1: N search in a huge iris
database. The performance evaluations are carried out on two popular iris databases, and the test results are

experimentally more robust and aceurate with less elapsed-time,compared with most existing methods.[4]

111 THE TECHNIQUES THOSE AREUSED,IN,PROPOSED METHOD

3.1 Discrete/«CosinexI ransformation
The DCT, has been usedyin many practical applications, especially in signal compression. For example, the

compréssion achieved in“thefamous JPEG image format is based on the DCT. The strong capability of the
DCT to'compress energy makes the DCT a good candidate for pattern recognition applications . The DCT can
constitute ancintegral part of a successful pattern recognition system For example; the DCT was successfully
used in face recognition application. 2D - DCT compress all the energy /information of the image and

concentrate it in a few coéfficient located in the upper left corner of the resulting revalue MxN DCT/ frequency

)

a=p

matrix .

B
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Fig 3.1.1 Frequency matrix

The method is a square-windowing method that extracts the L “* L = L2 lowest-frequency coefficients in the
upper left corner of the DCT matrix.we divide the input image into the set of 4-by-4 blocks and afterwards the
two dimensional DCT is computed for each blocks to obtained the DCT coefficients. The obtained DCT
coefficients are than binaries. The element of frequency of component can be de composed by the DCT. If the
network is still forced to train on more epochs, over-learning occurs and the error rate starts increasing with
increasing number of epochs. The level off and error rate decrease when epochs goes lower to 74. The more use
of epochs , to make template of image then the size of template is reduced , most discriminated coefficient ,DCT

matrix are extracted and binaries.[8]

3.2 Wavelet Packet Decomposition

Wavelet transforms have been one of the important signal processing-developmentstin the past years gspecially
for the applications such as vision, data compression, segmentation and time division frequeney. Ddring the past
decade several efficient implementations of wavelet transforms have beengdeFiveds, The theary of wavelets has
fundamentally work on quantum mechanics and the functions theory“though a unifying framework is a
recent occurrence for the Wavelet analysis is done using, a prototype function called a wavelet. Wavelets are
functions of finite interval and which has awverage value'of zero .we are “usinggHaar wavelet decomposition to
extract the iris features, and Hamming distance te measure the dissimilarity between the binary iris codes. the
general structure of the iris recognition system Inithefirst module, an unrolled iris image contrast is enhanced
using histogram to enable a better extraction of pattern by modeling the values in associate degree intensity
image, or the values within the c@ler, map of associate degreegindexed image, so the bar chart of the output
image , so that the histogram ofithe output image approximately matches a specified histogram. The effect of
performing histogram equalizatign on an iris image. Histogram equaliz
ed iris region S then, decomposed using Haar decomposition up to four levels of decomposition (Figure 3).
Since decomposing the iris region of 512 X 64 pixels will produce a very large number of coefficients, in our
method, we only choose'to take the fourthglevel of Haar decomposition to reduce the code length. Taking the
fodrth levehdecomposition will produce 348 coefficients. These numbers are then converted to binary iris code

simply by converting positive coefficients to 1 and negative coefficients to 0.[18]

IV BASIC STEPS USED FOR IRIS RECOGNITION PROCESS

4.1 Segmentation

The proper segmentation is the very important part the iris recognition system. The  segmented eye we first
generated the edge map of the eye using the canny edge detector and on the generated edge map we perform the
circular Hough transform as suggested by Wildes et al., which is used to detect the iris and sclera boundaries
first and iris and pupil boundaries later. We manually set the radius range for iris and pupil boundaries by
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detecting their pixel value variation. The radius range for pupil boundaries were present between 30 to 80 pixel
and iris boundaries will present between 90 to150 pixel during the very next step to canny edge detection of
segmentation is localization of iris Figure 1 shows the template of input eye image, and Figure 2 shows the
template of segmented eye image . In this stage we use DCT for the compression of the image. Database of 10

iris images from the wide range data of casia database is taken and in this research one of the iris image from

4 *"(\ ¢ &\\

the casia database is taken.

4.1.1 Input Image. 4.1.2 Segmentation
4.2 Normalization

The iris has unique pattern as you know, so for the different person, the“iris has different Size and for the one
person size may be change due to entering the lightfin the,eye. To achieving the accurateness in the system, it is
necessary to compensate for such deformation. Constant dimensionin_iris #egion will be produced by
normalization .By subsequent processingy”we reduce the distortion of iris dueto pupil movement at some point
of extent. It was all done by the Daughman Furthereducing the'processing time and enhances the feature
extraction process as well as matching performance:wexdefine the region of interest of the iris for where we
perform the feature extraction precess, because the part of,the iris near to the pupil contain most of the
information and region near to the sclera contain few texture characteristics and are easy to occluded by eyelids
and eyelashes therefore for performing featdre extractionsprocess we only take 67% of iris image a region close
to the pupil anddwe discarded rest ofithe part of iris Py defining region of inter through Matlab image processing
tool. the obtained normalized iris haslow contrast and may have non uniform brightness, all these things may
affect the feature extraction and matchings, 10 achieve well distributed texture image, image intensity values can

beadjusted, first, then we employ histogram equalization and finally contrast and sharpness improving.

Fig: 4.2.1 Normalized Image Fig: 4.2.2 Enhanced Normalized Image

4.3 Feature Extraction

An unrolled iris image contrast is enhanced using histogram to enable a better extraction of pattern by

transforming the values in an intensity image, or the values in the colour map of an indexed image, so that the
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histogram of the output image approximately matches a specified histogram. Histogram equalized iris region is
then decomposed using Haar decomposition up to four levels of decomposition .Since decomposing the iris
region of 512 X 64 pixels will produce a very large number of coefficients, in our method, we only choose to
take the fourth level of Haar decomposition to reduce the code length. Taking only the fourth level
decomposition will produce 348 coefficients. These numbers are then converted to binary iris code simply by
converting positive coefficients to 1 and negative coefficients to 0. Histogram equalization . Unrolled iris
image before contrast equalized and after equalized .An iris pair with Hamming distance above a threshold of
0.32 is matched against each other, whereas the rest are rejected. The main reason a perfect accuracy cannot be

obtained is due to the quality of the test data and the iris regions are not segmented tely due to noises like

eye lashes and lighting effect.

4.41ris Code Matching

the both iris are from different eyes.

V RESULTS

Haar wavelet at level 4.
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overlapping is present .
FALSE ACCEPTANCE RATE- FALSE REJECTION RATE =
Equal Error RATE = 0.1%

Correct Recognition Rate = 99.9%
Comparison with existing methods(CRR

Methods CRR(%) ERR(%) Matching time

Daughman | 100 0

Boles 92.64 430y sec

proposed 99.9 45y sec

VI CONCLU

Earlier studi algorithm Wwas taking more time ,but by the using both the techniques

DCT for nd WPT for the feature extraction , the efficiency of the system is increased with less
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