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ABSTRACT- Biometric systems will be systems that empower people to be recognized in the electronic condition
utilizing some physical and social attributes. Iris recognition framework is one of the viable biometric recognition
systems. The primary objective of this investigation is one that Machine Learning recognition of the human from the
iris images according to the nearby surface structures. The advanced iris images were gotten from the CASIA
database. The surface highlights were removed from the four neighborhood iris locales of the portioned image by
utilizing Gray Level Co-Occurrence Matrix. The element extraction of the iris was finished by biometrics GSCM
(Gray Scale Co-occurrence Matrix), Gray Level Run Length Matrix, and Hausdorff Dimension. The Biometric Graph
Matching calculation is utilized, which is utilized to coordinate the graph between the preparation image and the test
image of the iris biometric. The BGM calculation utilizes graph topology to characterize distinctive element
estimations of the iris layouts. A SVM -Support Vector Machine classifier is utilized to recognize certifiable and
deception. The outcomes give preferred execution and validation over the current technique. These outcomes gave an
improved execution against present strategies.
Keywords: Iris Recognition, Image Processing; Classification; K-NN; GLCM, GLRLM, SVM , BGM
I.

INTRODUCTION

The significance of security in numerous
zones has empowered the advancement of various
systems identified with this subject. There are a few
kinds of systems that people can use to advance
themselves. The most commonly utilized techniques
are ID cards, uncommon passwords, and so on. Be
that as it may, there are a few drawbacks to these
strategies on the off chance that ID cards can't be
found or the passwords are overlooked. That is the
reason; expanding security question has uncovered
different security systems as of late. One of these
systems is biometrics systems that can distinguish
character in an electronic domain [1]. Biometrics is
the study of checking character by examining organic
information. It is utilized for mechanized systems
that are created to identify the personality by
recognizing the person's quantifiable physical and
social
attributes.
In
rundown,
biometrics
communicates quantifiable natural hints of the
individual and it very well may be physical, for
example, fingerprints, retinal vessels, face, eyes, and
hands, or conduct, for example, mark and composing
mood.
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Among all these physiological properties, iris
designs have a structure of great and complex tissues.
The iris surface is all around saved all things
considered and the copying, recording, and copying
of the iris tissue is troublesome. These surface
properties differ from individual to individual. Every
iris has its own one of a kind structure and it gives a
complex framework that is steady and doesn't change
over its lifetime [3].
These days, the compositional structure of iris
recognition systems is commonly comparable.
Acquiring the surface highlights from preprocessed
images and the assessment of the outcomes by
utilizing diverse classification strategies are a
common way in thinks about. The utilization of
different element extraction and classification
strategies makes the uses of iris recognition systems
extraordinary.
II.
RELATED WORK
Considering iris recognition systems; broad
research has been conducted in this field and
different methodologies have been displayed.
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The greater part of these examinations depend
on the most recent fifteen years [4-5]. The principal
fruitful iris recognition framework was proposed by
J.Daughman in 1993 [4]. In spite of the fact that this
work was distributed numerous years back, despite
everything it keeps up its logical incentive as it gives
answers for all aspects of the iris recognition
framework.During the time spent removing highlight
vectors from iris images, distinctive element
extraction techniques, for example, Laws Texture
Energy Measurements (TEM) [5], Gabor Wavelet
Transform
(GWT)
[6],
Wavelet
Packet
Transformation (WPT) [7], Discrete Wavelet
Transform (DWT) [8], Principal Component
Analysis (PCA) [6], Independent Component
Analysis (ICA) and Gray Level Co-Occurrence
Matrices (GLCM) [9] were utilized. Moreover,
classifiers, for example, k-Nearest Neighbor (k-NN)
technique [5], Artificial Neural Networks (ANN) [8]
and Support Vector Machines SVM [2] were utilized
for the classification of iris images.
There are various methodologies for include
extraction dependent on GLCM and GLRM are
displayed by an alternate creator. In this segment,
some examination papers have been investigated. S.
B. Kulkarni et al. [1], proposed an iris recognition
framework in which highlights are separated by
utilizing GLCM and GLRLM systems. The
extricated highlight vectors are ordered by utilizing a
SVM classifier. This framework gives 75% exactness
for GLCM, 57.14% for GLRLM and 88.89% for a
combination of GLCM [9] and GLRLM procedures.
Asim Ali Khan et al. [2], proposed iris recognition
for individual verification utilizing SVM and NN
procedures. The framework utilizes the CASIA V.1
database for assessment. Hough change used to
portion out the iris from the eye image. Gabor
channel separates the highlights from the fragmented
image. ANN and SVM classifier is utilized to order
the component of iris. From the outcome, it is
discovered that the SVM classifier gives higher
precision than the ANN. ANN gives 83.65% and
SVM gives 90.25% precision.
Amol M. Patil et al. [3] present a surface
component extraction system dependent on GLCM
and Hausdorff Dimension procedure. The matching
of the iris is finished by the BGM calculation. It
utilizes graph topology to characterize the element
vector of the iris. The separated element vectors are
then characterized by the SVM classifier.
Upasana Tiwari et al. [4] utilize the CASIA and
MMU database for an individual recognizable proof
framework utilizing iris. In this framework, the
highlights are extricated utilizing a Gabor channel
and diminished its dimensionality by the PCA
calculation. SVM classifier groups the iris into
approved and unapproved classifications.
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S B Kulkarni et al. [5] proposed a mixture
include extraction procedure by the combination of
GLCM and GLRLM method. This framework
doesn't variation to the iris turn. The SVM classifier
gives 75% precision for GLCM, 57.14% for GLRLM
and 88.89% for a combination of GLCM and
GLRLM strategy for a standardized image while it
gives 82.35% exactness for GLCM, 57.14% for
GLRLM and 94.73% for a combination of GLCM
and GLRLM for standardized iris information.
III.

PROPOSED WORK

In this paper, we present a decent approach for
individual recognition utilizing iris crisscross
example. This framework incorporates image
obtaining, preprocessing to dispense with clamor,
iris confinement, and iris standardization, image
honing, include extraction, and classification. The
Block graph of the proposed framework is
appeared in fig.1.

Fig 1. Block diagram of the proposed system
a) Pre-Processing
Before the component extraction process,
all images were-handled in this stage. The size of the
images utilized in the application is 576x768 pixels.
Since the images utilized in this investigation are in
3D PNG organization, they were converted to 2-D
grayscale position by utilizing the MATLAB 2011a
program. The student and sclera zone of each image
were then forgotten about by the division procedure
with the goal that lone iris tissue stayed in all images.
b) Segmentation
Since the inner and external limit of an iris
can be almost displayed as a circle, the inside
coordinates (xc, yc) with inner span ri and external
range ro of the circle can be determined for every iris
image. Accept all the iris images have roughly a
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similar institutionalization and confinement, at that
point the region among inner and external limits
(ri<area<ro) can be sectioned by utilizing MATLAB
2011a. A portion of the divided iris images utilized
in the examination are appeared in Fig. 2.

Fig 3. Extraction of the texture features from iris local
areas.

Fig 2. Sample segmented images
c)

Feature Extraction

GLCM was applied to the distinctive
neighborhood iris areas of the divided image as
appeared in Fig. 3. The surface highlights acquired
from the four diverse nearby iris zones were watched
most reasonable parameters by checking intra
correlation among the neighborhood iris locales.
Accordingly, the parameters were included
consecutively and an element vector with a length of
4x22= 88 highlights (22 highlights for every nearby
iris zone) was constructed for each image.
Computation subtleties were clarified in a thirty
segment.

Notwithstanding the separation between
pixels, it is additionally important to know the
bearings of the pixel sets. The most common known
bearings are 135, 90, 45, 0 and the even likenesses of
these edges [2]. A case of a co-occurrence matrix is
given in Fig. 4. Here, the quantity of gray levels, the
separation (d) between the pixels and the bearing
point (theta) were picked 8, 1 and 0, separately.
Since the (1,1) pixel pair at the coordinates I (1,1)
and I (1,2) in the image matrix (I) is rehashed once,
the estimation of the pixel pair in the co-occurrence
matrix (f) becomes f (1,1) = 1. So also, since the
(6,2) pixel pair is rehashed multiple times in the
matrix I, the estimation of the pixel pair (6,2) in the
matrix f can't avoid being f (6,2) = 3. These means
are rehashed for the other pixel matches in the image
matrix and the co-occurrence matrix of the whole
image is determined along these lines [3].

3.1 Gray Level Co-Occurence Matrix (GLCM)
GLCM is a component extraction strategy
proposed by M. Haralick and it characterizes the
connection between two neighboring pixels in a
grayscale image [1]. The first of these pixels is
known as the reference pixel and the second as the
neighboring pixel. The conveyance in the matrix is
balanced according to the separation between the
pixels and the edge. This matrix is a square matrix of
N size what's more, it predicts a capacity that speaks
to the joint likelihood dispersion of gray level
matches in an image [2].

Volume XI, Issue XII, 2019

Fig 4: GLCM MATRIX
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3.2 Grey-Level Run Length Matrix Algorithm
The gray-level run-length matrix (GLRLM)
gives the size of homogeneous runs for each gray
level. This matrix is computed for the 13 distinct
headings in 3D (4 in 2D) and for every one of the 11
surface lists got from this matrix, the 3D esteem is
the normal over the 13 bearings in 3D (4 in 2D). The
component (i,j) of GLRLM corresponds to the
quantity of homogeneous runs of j voxels with force
I in an image and is called GLRLM(i,j) from that
point. We should feature that comparisons of results
with other programming supporting surface
investigation ought to be performed with
extraordinary consideration. The figuring of the
surface lists coming about because of the matrix
GLRLM can vary between programming. For
example, in pyRadiomics (v1.1.1), after the
estimation of the matrix GLRLM and before the
extraction of the textural records, the matrix is edited
(gray-level hub of GLRLMs trimmed among least
and most extreme watched gray-levels and a runlength hub of GLRLMs trimmed to a greatest
watched run-length). This moves lists (i,j) of the
matrix and consequently the estimations of the
subsequent textural lists.
GLRLM_SRE,GLRLM_LRE, Short-Run
Emphasis or Long-Run Emphasis is the distribution
of the short or the long homogeneous runs in an
image.
GLRLM_SRE=Average over 13 directions(1H∑i∑jG
LRLM(i,j)j2)
GLRLM_LRE=Average over 13 directions(1H∑i∑jG
LRLM(i,j)⋅j2)
Where H corresponds to the number of homogeneous
runs in the Volume of Interest.
GLRLM_LGRE, GLRLM_HGRE, Low Graylevel Run Emphasis or High Gray-level Run
Emphasis is the distribution of the low or high greylevel runs.
GLRLM_LGRE=Average over 13 directions(1/H∑i∑
jGLRLM(i,j)i2)
GLRLM_HGRE=Average over 13 directions(1/H∑i∑
jGLRLM(i,j)⋅i2)
GLRLM_SRLGE, GLRLM_SRHGE, Short-Run
Low Gray-level Emphasis or Short-Run High Graylevel Emphasis is the distribution of the short
homogeneous runs with low or high grey-levels.
GLRLM_SRLGE=Average over 13 directions(1/H∑i
∑jGLRLM(i,j)i2⋅j2)
GLRLM_SRHGE=Average over 13 directions(1/H∑i
∑jGLRLM(i,j)⋅i2j2)
GLRLM_LRLGE, GLRLM_LRHGE, Long-Run
Low Gray-level Emphasis or Long-Run High Graylevel Emphasis is the distribution of the long
homogeneous runs with low or high grey-levels.
GLRLM_LRLGE=Average over 13 directions(1/H∑i
∑jGLRLM(i,j)⋅j2i2)
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GLRLM_LRHGE=Average over 13 directions(1/H∑i
∑jGLRLM(i,j)⋅i2⋅j2)

GLRLM_GLNUr, GLRLM_RLNU, Gray-Level
Non-Uniformity for a run or Run Length NonUniformity is the non-uniformity of the grey-levels
or the length of the homogeneous runs.
GLRLM_GLNUr=Average over 13 directions(1/H∑i(
∑jGLRLM(i,j))2)
GLRLM_RLNU=Average over 13 directions(1/H∑j(
∑iGLRLM(i,j))2)
GLRLM_RP, Run Percentage, measures the
homogeneity of the homogeneous runs.
GLRLM_RP=Average over 13 directions(H∑i∑j(j⋅G
LRLM(i,j))).
3.3 Hausdorff Dimension by Box Counting
Method Algorithm
A quantitative investigation of edge
unpleasantness is completed to represent the level of
harshness of information images. Commonly known
as the Hausdorff Dimension (H.D.), the calculation
appeared in figure 3 gives the total border
unpleasantness as a fractal measurement. The fractal
measurement depicts the complexity of an article; on
account of gadgets introduced here, this calculation
gives edge harshness which infers parasitic
emanation locales for incredibly unpleasant borders
[1]. On Hausdorff Dimension scale, an element of 1
likens to a smooth line, while 2 infers fractal
complexity like that of a Julia set, and in light of the
fact that the gadgets displayed here are considered
truncated fractals, the fractal measurement
determined is bound by as far as possible, for
example 1 < H.D. < 2. The calculation to accomplish
this beginnings with an information electron
micrograph image transferred inside Matlab (figure
3), at that point the Canny calculation [2] is utilized
to discover the edge inside the image and
superimposes a lattice of N squares over the edge
while counting the involved squares that the edge
goes through (upper right, N(s)). This is continued
for an expanding number of squares and the fractal
measurement (H.D) is given by the inclination of the
logarithm of the quantity of squares log N, over the
quantity of squares involved by the edge log N(s), as
showed by figure 3 (base) and condition (1)
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3.4

Classification

In the classification step, it is meant to
coordinate the examples to the closest classes
according to their element spaces with insignificant
blunder. The exhibition of the classifier relies upon
well-characterized properties.
Classifiers can be analyzed in two gatherings,
conventional and smart. Conventional classifiers are
based on Bayesian choice hypothesis which is a
measurable technique. K closest neighbors (kNN),
Fisher's straight classifiers, greatest likelihood,
paired tree strategy, and multivariate Gaussian
models are for instance of conventional classifiers. In
this investigation, the kNN strategy was utilized for
the iris recognition framework.
3.4.1

K- Nearest Neighbor (k-NN) Algorithm

KNN is a nonparametric calculation and it
very well may be utilized for both classification and
relapse in the example recognition applications. Nonparametric implies that no presumption has been
made about the fundamental information or its
circulation. K-NN is perhaps the least complex
calculation in machine learning. It is less complex
and takes less time when compared to different
classifiers (ANN, SVM, and so on.) [6].
In this technique, information classification
is made according to a dominant part vote of its
neighbors and the information is selected to the most
common class among its k closest neighbors. For
instance, on the off chance that k equivalent to 1, at
that point the information will be allocated to the
class of that 1-closest neighbor. Interestingly, before
characterizing, the properties of each class are
unmistakably determined ahead of time. What's
more, the presentation of the framework is influenced
by variables, for example, the similitude measure, the
quantity of adequate practices in the example set, and
the edge esteem. In any case, the most significant
control parameter is the quantity of closest neighbors
(k). The given example is grouped by looking at the
separations to the closest neighbor k [7].

Issn No : 1006-7930
to arrange the two information focuses is
hyperplanes. The edge indicates the greatest width in
the hyperplanes. The support vector is the
informational index used to characterize the vectors
[11]. To separate among objects of different class
enrollments are known as hyperplanes classifiers.
Support Vector Machines are explicitly to play out
this kind of activity. In the event that the
informational collections are not took into account
isolating the hyperplanes, all things considered,
utilize a delicate edge. It implies hyperplanes that
different a considerable lot of the information
focuses yet not all information focuses. To construct
ideal hyperplanes, SVM applies an iterative
preparing calculation that is utilized to decrease issue
acknowledgment. SVM supports classification,
relapse and furthermore it can deal with unmitigated
factors and different continuous. For all out factors,
different sham factors are made with 0 and 1.
4

RESULTS AND DISCUSSIONS

The proposed framework is actualized in
MATLAB 2013(b). To play out the examination, the
images from the CASIA and UPOL database have
been used. The subjective and quantitative
examination of the framework is appeared in the
underneath subsections.
4.1

Qualitative analysis

The qualitative analysis of the proposed iris
recognition system is as shown below
CASIA database:

(a)

(b)

The capacity learned in the k-NN
calculation can be discrete and genuine esteemed. In
discrete-esteemed capacities, xr is the example point
to be characterized and xs is the learning point. Loads
equivalent to 1 at a common Euclidean separation (
ci=1, i=1, 2, … , p) [8].
3.4.2

Support Vector Machine (SVM)

SVM is applied for the classification of
information individuals. Information individuals or
in information focuses there are two things that
might be certifiable or faker. The careful strategy is
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(c)

(d)
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Fig 5 Qualitative analysis CASIA database:(a) Input
Image from CASIA database (b) Gaussian filter
output (c) Gradient image (d) Canny Edge detection
output (e) Pupil detection (f) Iris detection (g)
Normalized image of Daugman’s rubber sheet
Model output (h) Toggle filter output

5

Table1. Quantitative analysis Combined GLCM
and GLRLM approach Indicates 50 person data
feature
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CONCLUSION

The proposed strategy includes the biometrics
subtleties is separated by utilizing two systems, for
example, GLCM (Gray Scale Co-occurrence Matrix)
and Hausdorff Dimension (HD). From GLCM
surface highlights like vitality, contrast, entropy,
Correlation Coefficient, homogeneity is removed.
Shape highlights like standard deviation, mean and
shape highlights like region, border minor pivot
length, significant hub length, robustness, whimsy
are determined from Hausdorff Dimension (HD).
Precision for CASIA database with combined
GLCM+GLRLM approach which is most noteworthy
among all other proposed approaches. The
computation time required for GLRLM highlights is
comparatively less. It is discovered that when various
names for the SVM classifier get builds, at that point
memory required playing out the classifier get an
expansion. Later on, the exactness of the framework
will increment by utilizing distinctive component
extraction systems and classification methods. From
the aftereffects of the proposed framework, it is
concluded that KNN classifier gives 93.33%.

The statistical analysis of the proposed system is
evaluated by the accuracy parameter.

Fig 6 Comparative analysis of different Classifier

KNN

Fig 7 Execution time analyses

4.2 Quantitative analysis
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