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IRIS Recognition using Hough Transform
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Abstract: In most iris identification systems, the complete
image acquires constraints are understood. These Constrain
include near-infrared (NIR) illumination to release the iris
texture and close distance from the capturing device. In recent
advances to different illumination technologies introduced in
images captured in the environment. This environment includes
a visible wavelength (VW) light source at-a-distance over the
close distance from the capturing device. For accurate Iris
identification at-a-distance, eye images require improvement of
effective strategies, while setting the light source at a distance
from the planar view of the iris. Effectively performing feature
extraction technique for Near-Infrared and Visible wavelength
images, that were collected in an uncontrolled stage. The
identification of iris accuracy on the publicly available databases
was then measured. This paper presents a preprocessing of Iris
Recognition using Hough Transform (HT) for Iris Area of
interest (AOI) and rubber-sheeting the model captured using
linear stretching and rotation for normalization. The HT is used
to filter and contrast stretch the iris regions from multispectral
iris images. A basic purpose of this research is to envelop a
design and implement IRIS-recognition at a distance (IAAD) by
adopting a frequency and wavelength-based Hough transform
for accurate feature selection [1][2]. The proposed method is
described as follows: Initially, the input iris image will be
subjected to pre-processing while extracting features with
differences from local extrema and maxima conditions, using a
regular shape filling Hough transform [3][4]. The iris
localization and detection consists of a hill climbing
segmentation approach that is based on geometric shape Hough
measure. Proposed in comparison to the contemporary.
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I. INTRODUCTION

In a biometrics system, Iris Identification of people based
on individual patterns within a small circular band an area
near the pupil of the eye. Which consist of pattern
recognition technique iris patterns are more secure and well
grounded. It is one of the best recognition techniques which
images can be taken from human eyes free from restrictions
like special light sources [5][6]. There is some Iris
recognition mechanism is: [14],[ 16], [18]

A. Iris Segmentation
B.Iris Normalization
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C.Image Enhancement

A. Iris Segmentation

It is a crucial method in the iris identification procedure It
is based on original characteristics of iris[8]. To localize area
of interest from iris, involves applying geometric constraints
to the patch. Doing so involves three operations —

+ Binary dilate localization in inward region
+ Binary erode localization in outward region
+ Binary filter operation on features surrounding the eye

« Inward feature space localization

For delineating in the inward feature space, the location of
the reflection on the lens (behind the pupil) is required. The
plotted image of an eye analyzed the gray levels histogram
for the eye lens reflection image, an adaptive cut-off value T
is computed as intensity saturation value corresponding to
the local maxima gradient within the histogram. Intensity
saturation values in the eye lens image, lesser than the
computed value of T are updated to O (black) and greater than
computed value of T is updated to 255 (white), as: [1],[ 3],[5]

Here, B(i, j) is defined as the brightness value at eye lens
location (i, j), P (x, y) is the linearly transformed digital
number value and T represents boundary value. To filter the
digital numbers situated outside the eye lens reflected area,
morphological processing is required. [19],[21],[23]

Through this process conversion of the gray image is
converted into the binary image, after localization of iris to
find out the Normalized image Daugman’s rubber sheet
model is used[9][10].
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Fig 2, Iris Localization using improved Hough transforms.

C. Outer boundary localization :

To localize the outer boundary, require more concentration
due to its complexity, recently different techniques used to
find iris outer boundary: 1) Finding Circle; 2) Detection of
the edge by using Hough transform 3) Curve fitting. Hereby
examination of the restriction of the above three localization
methods based on Hough transform determines - First, find
all the points for an outer boundary and detect the edge using

' ™y
Find the points for
the outer boundary

[

Detect edge using
canny operator

[

Circle fitting by
Hough transform

A

Figure 3" structure of iris outer boundary localization"
~

D. Eyelids and eyelashes detection.

In iris sensitivity recognition system, edge detection for
eyelids and eyelashes that surround the eyes is the most
important characteristics, which affect computation of
detecting or Iris-lens normalization: The normalization step
aids in computing the differences in adjoining regions to
varying iris sizes, and improves the precision of matching.
We can find the circle noise an area in the iris image after
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applying a circular Hough transform. The linear wavelength
|/ frequency-based Hough sliding window is a biological
imaging algorithm that can be employed to compute the
boundaries of localized geometric space filling curves, such
as lines and circles, inherent in an pixel coordinate. The
basic Hough sliding window transform, translates the
location of a shape in X, y-planar surface to the parameterized
domain. Then the proposed geometric shape indicator of a
Circle-Hough area operation is applied to decrease the radii
and observed dimensions of the eye lens aperture coordinates
[7]. [32],[34],[36]

B.Normalization

Iris image is captured by single person’s eye. The captured
iris picture is segmented with the help of polarization in the
feature localization procedure. [38],[40],[42] This step is
necessary for applying first order differentiation. With
dimensional unpredictability in eye varying images due to
contrast equalization of iris, arising from pupil dilation with
different point sources of light. Error measures arise from
varying imaging parameter distance, rotation of point source,
head tilt, and rotary motion of the eye. The iris-factorization
procedure will result in the projection onto an area that has
the same continuous feature space. Now, the two feature
vectors of the same iris with dissimilarity present in the
adjoining area of interest, will have areal features
(continuous lines and circles) at the same spatial location
[11].

E.Iris Daugman’s rubber sheet model

Normalization in Daugman's technique is time variant in
identification of applications and Classification. The
normalization procedure is found with other method as
compared to Daugman's abstraction. In this procedure,
feature space is normalized and projected with matching
time parameters[10][13].

Figure 4" structure of iris outer boundary localization™

Il. FEATURE EXTRACTION

Feature demarcation and extraction is an important step in
recognition systems (IAAD). The required texture patterns
are extracted from the entire iris image [16]. A typical iris
identification technique normally consists of some modules
as below: [8],[ 10],[12]

1. pre-processing technique

2. Iris pattern recognition for
feature extraction it.

3. Image classification for
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measuring accuracy.

In this technique first segmentation then Normalization
and the matching of patterns used for recognition purpose.
Color image is converted into gray then gray into binary.
Then eye location is identified that detects the approximate
center of the pupil. Then find an inner feature boundary of an
iris and it abstracts the predefined ratio of identification
[14][15]..

I1l. CONCLUSION

The salient features in this study provide a proper
methodology of steps and scope for future research in "lIris
preprocessing using proposed Hough transform and
Daugman’s rubber sheet model”. The results from this
research affirm the effective approach for iris recognition. In
our proposed algorithm for segmentation of geometric shape
and selection of pupillary edges, it is determined that the
approximation of eye coordinates in the location and
corresponding area of interest, clips in a region. The spatially
invariant feature transform produces an ellipse that is
produced by space filling circular Hough technique in the
edge boundaries within an accurate area of interest (AOI).
Iris normalization means to reduce space-time differences
between iris scan slices, occuring in rubber sheet projection.
[14],[ 16], [18].
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