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ABSTRACT

Article History:

Diabetic retinopathy (DR) originates from Diabetes and it is the major cause of blindness in all over
the world. Earlier signs of this disease are the presence of small circular red spots called
microaneurysm (MA). Detection of the MA in the earlier stage can control the progression of the
disease. We presented an automated method for microaneurysm detection in this paper. The proposed
algorithm is tested with DIARETDB1 database and compared with existing methods. The sensitivity,
specificity of our algorithm
algorit
is 91.5% and 92.1% respectively. The successful results show that our
method can be used to detect the presence of diabetic retinopathy.
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INTRODUCTION
The DR may cause blindness if it is not detected and controlled
in the early stage. MAs are the first signs of diabetic
retinopathy. They are the enlargement of venous ends of the
blood vessels present in the retina. They appear and disappear
in the earlier period of DR. The number of counts of the MA in
retinal images will grade the severity of the disease. They are
similar to blood vessel pixel. They are available in different
sizes. The diameters of them are varying between 10 and 100
µm. Their contrast and illumination are not uniform. Hence the
preprocessing methods are required in the first stage process to
detect them in the subsequent stages. The fundus camera is
used to capture the images of the retina.
Background
Adal et al., (2013) explained a method for the detection of
micro aneurysm in which Singular Value Decomposition
(SVD) method is performed on the fundus images. The
detection of MAs is done with Hessian-based
Hessian
candidate
selection method. Then, classification is performed along with
the SVM classifier trained with ten manually labeled training
images is used for the classification. Sopharak et al. used
Morphological methods
hods to detect the same. The method has the
sensitivity of 81.61, specificity of 99.99% and accuracy of
99.98% (Sopharak et al., 2011).
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The two level method was described by Zhang et al. (2010).
They have used Dynamic thresholding and multiscale
correlation, filtering methods for the detection of MAs. The
databases ROC and DIARETDB1 are used for the evaluation
process. The new radon cliff operator is proposed which is an
actual contribution to the field (Giancardo et al., 2010).
Giancardo et al. have performed the MA detection with radon
cliff operator. They have performed the candidates selection of
MAs then thee process of segmentation and finally, the
performance is measured.

MATERIALS AND METHODS
The database used in this work is DIARETDB1. Ten images in
this database are taken as input. The preprocessing step is done
in the first step. The total images available in this database are
89.The 84 images consist of mild non
non-proliferative diabetic
retinopathy and 5 images are normal, not containing any signs
of diabetic retinopathy. The digital fundus camera is used to
capture the images with a 50-degree
degree field of view. The colour
and intensity of all the images are same but with different
imaging noise. The proposed method is shown in the diagram
Fig.1.The colour RGB retinal image is our input to the method.
The preprocessing steps are necessary to make the images
suitable for the detection of micro aneurysms. The
preprocessing steps contain converting the input into the green
component, applying median filter and contrast enhancement.
The extended minima tranform is applied. The removal of
blood vessels and exudates is preformed to choose the micro
aneurysm pixels.
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Retinal image shows micro aneurysms

Fig.1. The proposed method

Detection of Mas
The following steps are done for the segmentation of Mas
 The green component of the image is extracted from the
input which is shown in Fig. 2.a.
 The application of the median filter to remove the noise.
 Contrast Limited Adaptive Histogram Equalization
(CLAHE) is used to enhance the contrast of the image.
The entire image is divided into small regions and each
region's contrast is enhanced and then combined using
bilinear interpolation. The resultant image is shown in
Fig.2.b.
 The Extended minima transform is performed.
 If the exudates present in the image, they will be
removed using (Walter et al., 2002) method.
 The blood vessels are detected using the method
(Shahin et al., 2012) and removed from the image.
 The pixels of size ten or less are chosen to obtain the
image with micro aneurysms.

RESULTS AND DISCUSSION
The proposed method is evaluated with DIARETDB1
database. The results of the method are compared with the
ground truth of the database. The sensitivity, the ability to
detect the images with micro aneurysms is 91.5% and the
specificity, the ability to detect the healthy images is
92.1%.Our method is compared with other existing methods
for Mas detection which is shown in Table.1.
Table 1.
Author
Giancardo et al., 2010
Adal et al., 2013
Jelinik et al., 2006
Roy et al., 2013
Proposed method

Sensitivity%
41
-85
89.5
91.5

Specificity%
-44.64
90
-92.1

Comparison of proposed method with existing methods

(e)
Fig. 2. a) Green component of the image b) CLAHE image c) Blood
vessel of the image d) Blood vessel removed extended minima transform
applied image e) Mas detected image
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