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ABSTRACT

Diabetic retinopathy is the most widely recognized diabetic eye infection and a main source of visual
deficiency in grown-ups. It is brought about by changes in the veins of the retina. Picture preparing of fundus pictures
assumes a noteworthy part in the early finding of Diabetic Retinopathy. This paper proposes a technique for
programmed distinguishing proof of Diabetic Retinopathy in fundus pictures utilizing retinal picture examination.
The fundus pictures are preprocessed and we remove the hopeful area for preparing. Discrete Wavelet Transform is
applied over the region and the wavelet coefficients are collected for different scales. From the wavelet coefficients
the invariant moment feature is extracted. This feature is extracted for normal and abnormal images and a binary
SVM Classifier is trained. Given any test image, SVM Classifier is able to classify accurately. Results show that the
performance of our system is appreciable.
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1. INTRODUCTION

Diabetic retinopathy will be retinopathy (harm to the retina) brought about by confusions of diabetes mellitus,
which can in the end lead to visual deficiency. It is a visual indication of systemic ailment which influences up to 80%
of all patients who have had diabetes for a long time or more. Notwithstanding these scary measurements, research
demonstrates that no less than 90% of these new cases could be diminished if there was legitimate and watchful
treatment and checking of the eyes.

Diabetic retinopathy is the most widely recognized diabetic eye sickness and a main source of visual
deficiency in grown-ups. It is brought on by changes in the veins of the retina. In a few individuals with diabetic
retinopathy, veins might swell and release liquid. In other individuals, unusual fresh recruit’s vessels develop on the
surface of the retina. The retina is the light-touchy tissue at the back of the eye. A sound retina is vital for good vision.

Patients with diabetes will probably create eye issues, for example, waterfalls and glaucoma, yet the sickness'

influence on the retina is the fundamental risk to vision. Most patients create diabetic changes in the retina after roughly
20 years. The impact of diabetes on the eye is called diabetic retinopathy. After some time, diabetes influences the
circulatory arrangement of the retina.
A careful examination by an ophthalmologist is the most ideal approach to figure out whether one has diabetic
retinopathy proportion, or in the event that he/she is at danger of adding to the ailment repetitive for both the inspector
and the patient. The fluctuating retina arch reasons diverse light assimilation and produces pictures with non uniform
enlightenment, which in conjunction with low differentiation make the segregation of the drusen from the foundation
troublesome, as far as high force. Advanced cameras are utilized to catch the retinal pictures for examination of retinal
pictures, in order to recognize the vicinity of drusen and help the analyst meet the right choice.

Drusen are brilliant spots and have hon-homogenous force with a round shape in the best cases. A productive
computerized review apparatus would alleviate him/her from the examination prepare and give a quick and precise
device for analysis of ailment. Picture handling of fundus pictures can possibly assume a noteworthy part in the early
determination of Diabetic retinopathy. A robotized and dependable strategy for recognizing the vicinity of drusen has
been produced utilizing retinal picture investigation. The following section describes the technique used for detection
of drusens in the retinal image.

Fundus fluorescein angiography (FFA): A Fundus Fluorescein Angiogram is normally a protected and powerful
method for diagnosing issues with eyes. The students are expanded to guarantee that most ideal photos are taken. In
the photography room you will be situated before the camera with your button and temple laying solidly on the edge.
The lights may be killed and after that the color will be infused. Once the color achieves the back of the eye (this just
takes a few moments) the photographic artist will start to take bunches of pictures. The lights from the camera
glimmer are entirely splendid however it is imperative that you keep your eye open.

Related work: A novel division calculation for the programmed location and mapping of drusen in retina pictures
obtained with the guide of a computerized Fundus camera is proposed in. The histogram-based versatile
neighborhood thresholding (HALT), is utilized to concentrate the helpful data from a picture without being
influenced by the vicinity of different structures. Computerized imaging licenses handling of pictures for
improvement, examination, and highlight evaluation, and these systems have been researched for mechanized drusen
investigation. An audit talks about the utilization of manual reviewing scales, computerized photography, and
mechanized picture investigation in the measurement of fundus changes created by age-related macular illness.
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Treatment with cancer prevention agent vitamins and zinc can diminish the danger of creating propelled age-related
macular degeneration by around a quarter in those at any rate at moderate danger. Intravitreal infusions of
ranibizumab, a monoclonal immunizer that represses all types of vascular endothelial development component, have
been appeared to balance out loss of vision and, sometimes, enhance vision in people with neo vascular age-related
macular degeneration. In, two techniques are accounted for to dependably recognize and tally drusens. The strategies
abuse the morphological attributes of the drusens, for example, surface and their 3D profiles. Drusen Detection in a
Retinal Image utilizing Multi-level Analysis is proposed in. A multi-level methodology starts with arrangement at
the pixel level and continuing to the local level, zone level, and after that picture level.

A programmed location of the optic nerve and restriction of the macula utilizing computerized sans red

fundus photography is introduced in. This technique depends on the precise division of the vasculature of the retina
took after by the determination of spatial components depicting the thickness, normal thickness, and normal
introduction of the vasculature in connection to the position of the optic nerve. A correlation of two techniques for
programmed optic nerve (ON) confinement in retinal symbolism is accounted for in. The main technique utilizes a
Bayesian choice hypothesis discriminator in light of four spatial components of the retina symbolism. The second
technique utilizes a central part construct reproduction to model the in light of. A division of the vasculature of the
retina alongside spatial likelihood disseminations portraying the luminance over the retina and the thickness, normal
thickness, and normal introduction of the vasculature in connection to the position of the optic nerve is exhibited in
With these components and other former learning, the area of the optic nerve in the retina utilizing a two-class,
Bayesian classifier is found. Division approach in the handling of retinal vein pictures got utilizing wavelet
investigation, administered classifier probabilities and versatile edge methodology, and in addition morphology-
based strategies is introduced in. Another strategy to standardize glow and differentiation in retinal pictures, both
intra-and between picture is proposed in. The strategy depends on the estimation of the glow and differentiation
variability out of sight a portion of the picture and the consequent pay of this variability in the entire picture. A novel
robotized strategy for the division of veins in retinal pictures based upon the improvement and greatest entropy
thresholding is talked about in. The coordinated channel reaction (MFR) picture is handled by thresholding plan
keeping in mind the end goal to concentrate vein shape the foundation. At that point, the proposed thresholding
methodology assesses two-dimensional entropies in light of the dim level-angle co-event framework.
Proposed methodology: The image is acquired with a camera as in FFA Technique. Image are resized and then
subjected to processing. The acquired images have left and right color images. They are preprocessed and the candidate
region for processing (region of interest) is extracted. The extracted region is converted into indexed image and a
discrete wavelet transform is applied. The image is then decomposed into 4 levels and wavelet coefficients are
extracted for each level. From the detail wavelet coefficients, the invariant moment features are extracted for each
level. SVM Classifier is trained with the feature vector of normal and abnormal images. After the training phase, the
performance of the classifier is tested with images that are not used in training. The phases involved in the process of
each image are depicted in Figure.l.

Acquire Preprocess Extract Apply Discrete Compute the
FFAImage [ | Theimage [™ | Candidate region > Wavelet Transform Inverse moment

Figure.1. Steps in processing FFA image

Preprocessing the image: Histogram Equalization is done as the preprocessing technique, in order to equalize the
intensities. The procedure of performing histogram balance, includes changing the force values such that the
histogram of the yield picture roughly coordinates a predefined histogram. Histogram Equalization creates a yield
picture having values uniformly circulated all through the extent.

Candidate region Extraction: The region of Interest is being determined before extracting the essential features.
For the images with which we are concerned, we restrict with the region wherein the information is concentrated.
Figure.2, shows the candidate regions for left and right eye respectively.

Figure.2. Candidate region for processing
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Discrete Wavelet Transform: The Discrete Wavelet Transform (DWT), which depends on sub-band coding, is
found to yield a quick calculation of Wavelet Transform. It is anything but difficult to execute and diminishes the
calculation time and assets required. The DWT is registered by progressive low pass and high pass separating of the
discrete time-space signal as appeared in Figure 4. This is known as the Mallat calculation or Mallet-tree
disintegration. Its centrality is in the way it associate the ceaseless time mutiresolution to discrete-time channels. In
the figure, the sign is meant by the grouping x[n], where n is a whole number. The low pass channel is indicated by
GO while the high pass channel is meant by HO. At every level, the high pass channel produces subtle element data;
d[n], while the low pass channel connected with scaling capacity produces coarse approximations, a[n].

At every decay level, the half band channels produce signals crossing just a large portion of the recurrence
band. This copies the recurrence determination as the vulnerability in recurrence is diminished considerably. As per
Nyquist's tenet if the first flag has a most astounding recurrence of ®, which requires an inspecting recurrence of 2®
radians, then it now has a most astounding recurrence of ®/2 radians. It can now be inspected at a recurrence of ®
radians therefore tossing a large portion of the specimens with no loss of data. This annihilation by 2 parts the time
determination as the whole flag is currently spoken to by just a large portion of the quantity of tests. Consequently,
while the half band low pass sifting uproots half of the frequencies and hence parts the determination, the destruction
by 2 duplicates the scale. The sifting and demolition procedure is proceeded until the coveted level is come to. The
greatest number of levels relies on upon the length of the sign. The DWT of the first flag is then gotten by linking
every one of the coefficients, a[n] and d[n], beginning from the last level of deterioration.

Feature Extraction: From the output of the wavelet transform, a set of seven invariant moments are extracted. These
set of moments are invariant to translation, rotation and scale change.
For a 2-D continuous function f(x,y) the moment of order (p+q) is defined as
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If f(x, y) is a digital image, the central moments are defined as
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The normalized central moments denoted by Nog = %‘“’— where ¥ = ? + 1 forptq=23,...
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A set of seven invariant moments can be derived from the second and third moments.
Support Vector Machine: Many problems of statistical learning can be cast in an optimization framework in which
the goal is to determine a function minimizing a functional | of the form
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The | pairsitxy vol (xz. w200 (o vill, the examples are i.id random variables drawn from the space X x Y
according to some fixed but unknown probablllty distribution, V is a loss function, .z the norm off induced by a

certain function K, named kernel, controlling the smoothness or capacity off, and * > 0 a trade-off parameter. For
several choices of the loss function V, the minimizer of the functional in (3) takes the general form
Z wp Hix xg)
N @
Where the coefficients ai depend on the examples. The mathematical requirements on K must ensure the
convexity of (1) and hence the uniqueness of the minimizer (2). This is guaranteed by requiring the positive defniteness
of the function K. A theorem of functional analysis due to Mercer allows us to write a positive definite function as an
expansion of certain functions o.ixi k=1, ..., N, with N possibly infinite, or

N

Kix.x)= O ()10 (x7)

k=1 (5)
A positive definite function is also called a Mercer’s kernel, or simply a kernel. SVMs for classification
correspond to choices of V like vif(xi), v = [1 = v f e +, with [t|+ =1, if t=0, and O otherwise, and lead to a convex

QP problem with linear constraints in which many of the =, vanish. The points x; for which «;, = o are termed support
vectors and are the only examples needed to determine the solution (4).

In the case of binary classification we have v, e {—1.1} for i = 1, ...,I and the dual optimization problem can be written
as
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A new point is classified according to the sign of the expression Zi-.&:&{x.x;) +5 , where the coefficient b
can be determined from the Kuhn-Tucker conditions.

2. EXPERIMENTS AND RESULTS

Our image database consists of 120 retinal images, 50 normal images and 70 abnormal images. We have collected the
images from an Eye Hospital in Chennai. The size of each image is 768 x 576 pixels. The images used in our
experiments are shown in Figure 5.

We have used Daubechies wavelet for Wavelet transformation. The image dataset is divided into two sets:
Training set of 70 images and test set of 50 images. The binary SVM is trained with the training set with different
kernel options. The recognition rates of various kernels are listed in Table 1. Gaussian kernel produces good
recognition rates.

Table.1. Gaussian kernel produces good recognition rates

Kernel Type Classification accuracy (%)
Gaussian RBF kernel | 96.0
Linear kernel 78.0

2" degree polynomial | 86.0
3% degree polynomial | 84.0
Classification Accuracy of SVM Classifier with different kernel types

Figure.3.Images used in the experiments, Top row :
examples of normal images. Bottom row : examples of
abnormal images
3. CONCLUSION
We presented a study on retinal image classification based on wavelet features. Invariant moment features are
extracted from wavelet coefficients. SVM Classifier with Gaussian kernel type performs well in detecting the
abnormalities. This work can be extended with trying for other wavelet families.

REFERENCES
Bartlett H, Eperjesi F, Use of Fundus Imaging in Quantification of Age-related Macular Change, Survey of
Ophthalmology, 52 (6), 2007, 655-671.

Beula Devamalar P.M, Thulasi Bai V, Srivatsa S.K, Design and architecture of real time web-centric tele health
diabetes diagnosis expert system, International Journal of Medical Engineering and Informatics, 1 (3), 2009,
307-317.

Brandon L and Hoover A, Drusen detection in a retinal image using multi-level analysis, Proc.International
Conference on Medical Image Computing and Computer-Assisted Intervention, 2878, 2003, 618-625.

Coleman H.R, Chan C.C, FerrisF.L, Chew E.Y, Age-related macular degeneration, The
Lancet, 372 (9652), 2008, 1835-1845.

Cornforth D.J, Development of retinal blood vessel segmentation methodology using wavelet transforms for
assessment of diabetic retinopathy. in The 8th Asia Pacific Symposium on Intelligent and Evolutionary
Systems Cairns, Australia, 2004.

Foracchia M, Grisan E and Ruggeri A, Luminosity and contrast normalization in retinal images, Medical Image
Analysis, 9 (3), 2005, 179-190.

April - June 2016 E -62 JCPS Volume 9 Issue 2



ISSN: 0974-2115

www.jchps.com Journal of Chemical and Pharmaceutical Sciences
HongQing Z, Segmentation of Blood Vessels in Retinal Images Using 2-D Entropies of Gray Level-Gradient Co-
occurrence Matrix. in IEEE International Conference on Acoustics, Speech, and Signal Processing, 2004.

Jayalakshmi T, Krishnamoorthy P, Ramesh Kumar G, Sivamani P, Optimization of culture conditions for keratinase
production in Streptomyces sp. JRS19 for chick feather wastes degradation, Journal of Chemical and Pharmaceutical
Research, 3 (4), 2011, 498-503, 2011.

Jayalakshmi T, Krishnamoorthy P, Ramesh Kumar G, Sivamani P, Optimization of culture conditions for keratinase
production in Streptomyces sp. JRS19 for chick feather wastes degradation, Journal of Chemical and Pharmaceutical
Research, 3 (4), 2011, 498-503.

Karnowski T.P, Govindasamy V.P, Tobin K.W, Chaum E, Locating the Optic Nerve in Retinal Images, Comparing
Model-Based and Bayesian Decision Methods, 28th Annual International Conf. of the IEEE EMBS, 2006.

Kerana Hanirex D, Kaliyamurthie K.P, Multi-classification approach for detecting thyroid attacks, International
Journal of Pharma and Bio Sciences, 4 (3), 2013, B1246-B1251.

Langeswaran K, Gowthamkumar S, Vijayaprakash, S, Revathy, R, Balasubramanian, M.P,Influence of limonin on
Whnt signalling molecule in HepG2 cell lines, Journal of Natural Science, Biology and Medicine, 4 (1), 126-133,
2013.

Lydia Caroline M, Vasudevan S, Growth and characterization of I-phenylalanine nitric acid, a new organic nonlinear
optical material, Materials Letters, 63 (1), 2009, 41-44, 2009.

Lydia Caroline M, Vasudevan S, Growth and characterization of pure and doped bis thiourea zinc acetate,
Semiorganic nonlinear optical single crystals, Current Applied Physics, 9 (5), 2009, 1054-1061.

Parthasarathy R, llavarasan R, Karrunakaran C.M, Antidiabetic activity of Thespesia Populnea bark and leaf extract
against streptozotocin induced diabetic rats, International Journal of PharmTech Research, 1 (4), 2009, 1069-1072.

Ramaswamy S, Sengottuvelu S, Haja Sherief S.H, Jaikumar S, Saravanan R, Prasadkumar C, Sivakumar T,
Gastroprotective activity of ethanolic extract of Trachyspermum ammi fruit, International Journal of Pharma and Bio
Sciences, 1(1), 2010.

Ramaswamy S, Sengottuvelu S, Haja Sherief S.H, Jaikumar S, Saravanan R, Prasadkumar C, Sivakumar T,
Gastroprotective activity of ethanolic extract of Trachyspermum ammi fruit, International Journal of Pharma and Bio
Sciences, 1(1), 2010.

Rapantzikos K, Zervakis M, Balas K,Detection and segmentation of drusen deposits on human retina, Potential in
the diagnosis of age-related macular degeneration, Medical Image Analysis, 7 (1), 2003, 95-108.

Saravanan T, Saritha G, Buck converter with a variable number of predictive current distributing method, Indian
Journal of Science and Technology, 6 (5), 2013, 4583-4588.

Srinivasan V, Saravanan T, Udayakumar R, Specific absorption rate in the cell phone user's head, Middle - East
Journal of Scientific Research, 16 (12), 2013, 1748-1750.

Swarna Parvathi S, Devi N, Automatic Drusen Detection from Colour Retinal Images, International Conference on
Computational Intelligence and Multimedia Applications (ICCIMA 2007), 2, 2007, 377-381

Tobin K.W, Chaum E, Govindasamy V.P, Karnowski T.P, Detection of Anatomic Structures in Human Retinal
Imagery, Submitted to IEEE Transactions on Medical Imaging, 2006.

Tobin K.W, Chaum E, Govindasamy V.P, Karnowski T.P, Sezer O, Characterization of the Optic Disk in Retinal
Imagery using a Probabilistic Approach, SPIE International Symposium on Medical Imaging, San Diego, California,
Proceedings of SPIE, 6144, 2006.

Udayakumar R, Khanaa V, Saravanan T, Analysis of polarization mode dispersion in fibers and its mitigation using
an optical compensation technique, Indian Journal of Science and Technology, 6 (6), 2013, 4767-4771.

Udayakumar R, Khanaa V, Saravanan T, Synthesis and structural characterization of thin films of sno2 prepared by
spray pyrolysis technique, Indian Journal of Science and Technology, 6 (6), 2013, 4754-4757..

Udayakumar R, Khanaa V, Saravanan T,Chromatic dispersion compensation in optical fiber communication system
and its simulation, Indian Journal of Science and Technology, 6 (6), 2013, -4762-4766.

Vapnik V, Statistical learning fheoy, John Wiley and sons, New York, 1998.

April - June 2016 E -63 JCPS Volume 9 Issue 2



