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Abstract—Human Iris is one of the most efficient and secured biometric parameter available today. In this paper, the John Daugman rubber
sheet model along with the use of moving average filters has been used to evaluate the performance of iris recognition system. The results
are tested on two different iris databases namely CASIA and UBIRIS in MATLAB and the comparison results are graphically represented.
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l. INTRODUCTION

n increasing attention is been given to security

systems in the past decade. The automated

personal identification systems based on
biometrics have played a very important role to intensify the
levels of security systems. The biometric systems are thus
receiving an extensive attention in the evolution of high level
security systems. Multiple biometric systems have been like
fingerprints, face, hand geometry, speech, etc. have been used
over the years to enhance the security systems, but most of
these biometrics deteriorate over a human life span and
become difficult to recognize properly or completely
unrecognizable. The answer to his problem is use of human
iris as a biometric. The human iris is the structure which
appears as the colored part of the human eye and is
responsible for the regulation of the size of the pupil, which in
turn regulates the amount of light which enters the eye [1].
The purpose of iris recognition is to recognize a person from
his or her iris prints. In fact, iris prints are characterized by
high level of stability and distinctiveness. Every individual has
a unique iris and the difference even exists between identical
twins and between left and right eye of same person. The
pioneer work was done by John Daugman, which consists of
using a Daugman’s integro-differential operator, circular
Hough transforms to auto segment the iris image and 2D
Gabor filter to normalize the segmented image. The hamming
distance is used as the recognition criteria.

Il. METHODOLOGY

The block diagram of typical iris recognition system is
shown below.
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Fig. 1. Block diagram of iris recognition system.
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The Iris recognition system consists of four major stages as
shown in figure 1. The first stage is iris segmentation which

includes localization of iris image from eye image and
isolation of eyelids, eyelashes and reflection areas in the eye
from the iris. This is achieved using Daugman’s integro-
differential operator and circular hough transforms. The
second stage is iris image normalization. The segmented iris
image obtained in the first stage has to be normalized to
eliminate the dimensional inconstencies between iris regions.
This is done by using Daugman’s rubber sheet model shown
in figure 2 [2].
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Fig. 2. Representation of Daugman’s rubber sheet model.

The third stage is the iris feature extraction and encoding.
The features of iris are encoded by convolving the normalized
iris region with Gabor filters and phase quantization to
produce biometric iris template. The fourth stage is template
matching. The hamming distance is used as the matching
criteria and it gives the disagreement of number of bits
between two biometric templates. The final testing is to be
performed to test efficiency of the developed system on the
iris database [2]. In this research the iris recognition system
has been modified to improve feature encoding using moving
average filters to eliminate high frequency noise components
from the iris image and improve the working of the
recognition system. The system modification shown here is
developed using MATLAB and is tested on two different
databases CASIA (Chinese Academy of Sciences' Institute of
Automation) iris image database and UBIRIS (Universidade
da Beira Interior) iris database and the results are to be
compared. The proposed modification is shown in figure 3.
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IRISSEGMENTATION

Segmentation is done using
“Circular Hough Transforms”

FEATURE ENCODING
Inthe proposed system the
features are enhance using
" Moving Average Filters”
in order to remove high
fluctuation components and
make the feature more
robust  for  template
matching.

PROPOSED

TEMPLATE/FEATURE MATCHING
Matching is done using "Hamming Distance” as
bitwise comparison for templates is requires.

MODIFICATION

IRISNORMALIZATION
Normalization of iris regions
is done using “Daugman’s
Rubber Sheet Model”.

FEATUREENCODING
Feature Enceding is done
“1.D Log Gabor

Fig. 3. Proposed modification.

IIl.  RESULTS

The developed user-interface is shown in figure 4. Test
Results for 10 images of CASIA database are tabulated as
shown in figure 5. Test results for 10 images of UBIRIS
database are tabulated as shown in figure 6.
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Iriz Recognition System

Select image

Add selected image to database

Dratabazse Info

Iriz Recognition

Delete Database

Program info

Source code for Irie Recognition System

Exit

Fig. 4. User-Interface for iris recognition system.

Test Input Iris Template Generated Input Recognized Hamming
Number | Image Id Id Distance
(bmp)
1. 00111 Ins Tomplato 01 01 4777964001
@O B0 A0 20 AW ) w5
2. 002_1_2 Iris Template 02 02 46488332001
S0 100 160 200 250 300 350 400 450
3. 003_13 I Template 03 03 4366337001
50 100 150 250 300 350 400 850
4. 00421 Iris Template 04 04 3008844001
501000 150 200 250 300 350 400 450
5 003_2_2 ks Tamplate 03 03 4721333001
plt] =Sl R L T
50 100 150 200 250 300 350 400 450
6. 006_2_3 Iz Template 06 06 4314037001
7. 0072 4 ris Templats 07 07 1360754001
1 B T e S R
S0 100 150 200 250 300 350 400 450
2. boe_11 08 08 4703997001
9. 009_1_2 Iris Tamplate 09 09 4793293001
200 30 400 450
10. 0010_1_3 10 10 4436436001

Fig. 5. Test results for CASIA database.
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Test Input Iris Template Generated Input Recognized Hamming
Number Image Id Id Distance
(hmp)
L. Img 111 ia Tomplate 01 01 4608330e-001
Bl e~
50 100 10 200 250 B0 400 450
Img 211 Irs Temlate 02 02 47630682-001
3 S s B g, P T
50 100 150 200 250 30 400 45
. Img 3 13 Irs Templaia 03 03 46364892-001
50 100 150 200 20 ERTRET
4. Img 4.1 4 Iis Template 04 04 42039802-001
50 100 150 200 250 %o a0 4
i. Img 513 s Termpiate 03 03 3.701123e-001
1 [ ooy T
50 100 150 200 250 30 400 44
6. Img 6_1_1 Iris Tomplate 06 06
18 T T P e e . T
50 100 150 200 250 30 400 45
1 Img 711 07 ERROR ERROR
. Img § 13 s Tomplate 0% 0% 4400607¢-001
50 100 150 200 250 B0 400 45
9. Img 914 Irig Template 09 09 4397930001
] P T
50 100 150 200 20 30 400 4
10. Img 10 13 10 ERROR ERROR

Fig. 6. Test results for UBIRIS database.

The results analysis for 10 different images from each of
the database i.e CASIA as well as UBIRIS are tested and
compared. The system performed well for all 10 images from
CASIA database but resulted in error outputs in two diffeent
images of UBIRIS database.
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Fig. 7. Performance comparison CASIA vs UBIRIS.

The performance comparison of the developed iris
recognition system on 10 different images from CASIA
Database and UBIRIS database is graphically illustrated in the
figure 7.

IV. CONCLUSION

The initial testing phase of the iris recognition system
shows that system performed with 100 % accuracy on 10 input
images from CASIA database and 80 % accuracy on 10 input
images from UBIRIS databases. The further evaluation of the
developed system is required to be done for more number of
input images.
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