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Abstract: More than ten percent of the patients suffering with diabetes have high risk of eye related issues.
DR (Diabetic Retinopathy) is an eye ailment which influences majority of the patients having track record of
suffering from diabetes for more than ten years. The paper elaborates on the categories of diabetic
retinopathy.The research paper is concerned with pre-processing of raw retinal fundus images using green
channel, CLAHE, morphological operation, segmentation, and line tracking.
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1. INTRODUCTION

Eye is the main and most sensitive body part which is infected adversely in diabetic persons. Such
people suffering from eye disease are said to be suffering from diabetic retinopathy. This happens
when high blood levels of sugar cause damage to blood vessels in the retina. The blood vessels
either leaks or swells. In worse case, the blood vessels can stop blood from passing through. Often
abnormal new blood vessels nurture on retina. All this causes the loss of vision. This disease
prevails in people with long history of uncontrolled high blood sugar levels. In initial stages there
are only mild vision problems which eventually results in loss of vision [1, 2]. The common
symptoms of diabetic retinopathy are abnormal blood vessels, blocked blood vessels, swelling,
scarring, leaking of blood vessels, damage to the nerve tissue, changes to the lens, and retinal
detachment [3, 4].

The diabetic retinopathy can be classified into two categories mentioned as under.
Non- proliferative diabetic retinopathy (NPDR)

The other name for NPDR is background retinopathy. As the eye does not make new blood vessels
during initial stages of diabetic retinopathy, it is called “non-proliferative”. During the initial stages,
blood and fluid leak from the damaged blood vessels into the eye. Often the center of the retina
begins to swell. This state is often referred as macular edema. The three stages of NPDR are mild,
moderate, and severe. The fourth stage is referred as proliferative diabetic retinopathy [5, 6].

Proliferative diabetic retinopathy (PDR)

At this stage, the new blood vessels begin to grow within the retina. These new formed blood vessels
are abnormal in size and grow in the center of the eye [7].

AHE (Adaptive histogram equalization) is a computer image processing technique used to improve
contrast in images. The most prominent method having been used in diabetic retinopathy is CLAHE
(Contrast Limited Adaptive Histogram Equalization). During performing AHE (Adaptive Histogram
Equalization) if the region under process has a comparatively small intensity range, as a result of this,
the noise in that particular region gets more enhanced. Even some kind of artifacts appear on those
regions. To reduce the appearance of such artifacts and noise, AHE undergoes a modification and is
called CLAHE [8, 9]. The amount of enhancement in contrast is directly proportional to the slope of
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the CDF (Cumulative distributive function) function at that particular intensity level. Hence contrast
enhancement is restricted by restricting the slope of the CDF [14]. The height of the histogram at a
particular bin determines the slope of the CDF for that bin. Therefore if one limit the height of the
histogram to a certain level, the slope of CDF can be limited and hence the amount of contrast can be
enhanced. The only difference between AHE and CLAHE is one extra step for clipping the histogram
before computing its CDF as the mapping is performed [15]. In the case of CLAHE, the contrast
limiting procedure has to be functional for each neighborhood from which a conversion function is
derived. Here, like in AHE the transformation function is directly proportional to the CDF of pixels
values in neighborhood [10, 11].

2. LITERATURE SURVEY

The diabetic retinopathy affects around two-fifth of the population who identified themselves to have
DM [9]. Harding et al. first spotted diabetic retinopathy by scanning the structure of an eye of normal
and diabetic patient utilizing ophthalmoscope screening tool. The obtained sensitivity and specificity
were 73 and 97 percent respectively [5]. The usual features of the fundus images included the fovea,
blood vessels, and optic disc. The key abnormal features included blot hemorrhages and exudates of
diabetic retinopathy [6]. Philips et al. first accomplished exudates detection and identification. Three
approaches edge detection, thresholding, and classification were deployed for exudates lesions.
Global and local thresholding values were utilized for exudates lesions. The specificity and sensitivity
were calculated as 71% and 100% respectively [10]. The noteworthy pros found out for single-field
fundus photography as clarified by skilled readers is its potential to detect retinopathy. The variation
of sensitivity ranges from 61% to 90% and specificity falls under 85 to 97 percent range [11]. The
extraction of optical disk boundary is done using red and green channel. The location methodology
thrived in 99% of cases. Segmentation algorithm reduced automated segmentations and true OD
regions of 86% [12].Ravishankar et al. proposed a fresh methodology for optic disk detection where
the major blood vessels were identified and the bifurcations of these were used to find the
approximate location of the optic disk. Number of classifiers have been tested comprising SVM,
Fuzzy C-means, Neural Networks, PCA, and simple Bayesian classification [13].

3. CONTRIBUTION VIA IMPLEMENTATION

The implementation phase involves the designing of the GUI interface shown in Fig. 1. Fig. 2
shows the retina image is given as input. Thereafter, the processing is initiated. The input image is
converted into Green Channel image. Retina’s features or traits can be differentiated by using color
as feature descriptor. The green channel generates maximum contrast on retina image, thus
differentiating one feature to the other. Green channel shows higher contrast intensity compared with
red and blue channel. Thereafter, the image undergoes CLAHE, and morphological operation. The
fifth portion of the interface shows the segmented blood vessel image. On pressing the “Edge
Detection” button, the sixth portioned portion shows the detected edges and finally on pressing the
“Performance Measure” button, the calculated values are displayed in the seventh partitioned
portion of the interface.

Retinal Blood Vessel in Diabetic Retinopathy

Browse File Initiate Processing Performace Measure

Green Channel Image mMorphological Operation

=] i Blood V. I Edge Detection

Performance Measure

Figl. The figure shows the designed GUI interface
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Browse File [l initiate Processing Show Edges | Exit |
Input Fundus Image Green Channel Image CLAHE Image Morphological Operation

Performance Measure

True Positive = 0
True Negative = 4899
False Positive = 0
Falise Negative = 389
False Positive Rate = 0
Sensitivity = 0
Specificity = 1
Accuracy = 0.92644
Positive Predictive Value = NaN

The 1st Cluster = 33.7038
The 2nd Cluster = 166.2717

Fig2. The figure shows the GUI interface with appropriate inputs

Fig. 3 shows the GUI interface designed for performing line tracking of the input image. The figure
also shows the plotted histogram.
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Fig3. The figure shows the GUI interface designed for performing line tracking of the input image
4, CONCLUSION

The research paper discussed that diabetic retinopathy is the effect of DM (diabetic mellitus) to
human vision that has resulted in the major cause of blindness. Timely diagnosis of diabetic
retinopathy is very important in diabetes treatment. Blood vessel is primary retinal feature which
indicates retina pathologies. The paper showed two designed GUI interfaces used for processing
fundus images. The first GUI interface performed green channel, CLAHE, morphological operation,
segmentation, and edge detection. The second GUI is concerned with line tracking of the input retina
image along with plotting histogram.
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