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Abstract

Diabetes is a highly prevalent disease throughout the world. It is considered the most common
cause of blindness among people under the age of 50. Many researchers have confirmed that 90%
of diabetic patients can be saved from this disease through early diagnosis. The image dataset
considered in this study is MESSIDOR, and the simulation was carried out in the MATLAB
environment in four stages. In the first stage, preprocessing is performed with the aim of removing
possible noise and standardizing the input dataset. Then, segmentation is carried out. Next, an
optimized particle swarm algorithm is used for dimensionality reduction, feature selection, and
feature extraction. In this phase, skewness and kurtosis are also employed to achieve better and
more optimal feature selection and extraction. The velocity and inertia weight operators in the
optimized particle swarm algorithm are considered important factors in identifying the best
features. Finally, in order to cluster retinopathy cases, the deep U-Net neural network algorithm is
used, which is capable of creating two clusters: diseased and non-diseased. The diseased category
itself is further divided into five conditions: Exudate, Microaneurysm, Bleeding,
Keratoconjunctivitis, and Keratomalacia. The obtained results indicate that the accuracy of the
proposed method is better than that of other methods. The achieved accuracy is 98.24%.
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y. decoder

. upsampling

f. skip connections
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Diabetic retinopathy images
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Preprocessing

* noise removal

» normalization

« histogram equalization

« high-pass filtering
rotation correction

}

Image segmentation J
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Feature extraction with PSO

J
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« dimensionality reduction
« optimal feature selection
 covariance analysis

!

Clustering with U-Net

» 3x3 convolution

« pooling layers

+ skip connections
segmentation

!

Output: segmented and
classified images
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Command Window

New to MATLAB? See resources for Getting Started.
Cd5e WILIT 1D T 891430UL True POSILIVE (HAVE RELLINOPALITY)

case with ID : 89143602 True Positive (Have Retinopathy)
case with ID : 8915 Exudate
case with ID : 891670 True Positive (Have Retinopathy)
case with ID : 891703 True Positive (Have Retinopathy)
case with ID : 891716 True Positive (Have Retinopathy)
case with ID : 891923 True Positive (Have Retinopathy)
case with ID : 891936 True Positive (Have Retinopathy)
case with ID : 892189 Microaneurysm
case with ID : 892214 True Positive (Have Retinopathy)
case with ID : 892399 True Positive (Have Retinopathy)
case with ID : 892438 True Negative (Have not Retinopathy)
case with ID : 892604 True Positive (Have Retinopathy)
case with ID : 89263202 True Negative (Have not Retinopathy)
case with ID : 892657 True Positive (Have Retinopathy)
case with ID : 89296 True Positive (Have Retinopathy)
case with ID : 893061 True Positive (Have Retinopathy)
case with ID : 89344 True Positive (Have Retinopathy)

Jx case with ID : 89346 True Positive (Have Retinopathy)
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Command Window

New to MATLAB? See resources for Getting Started.
Cdse WILII ID T 071ZUb4 True POSILIVE (HAVE Rellnopdlay)

case with ID : 8712289 True Negative (Have not Retinopathy)

case with ID : 8712291 Exudate

case with ID : 87127 True Positive (Have Retinopathy)

case with ID : 8712729 True Negative (Have not Retinopathy)

case with ID : 8712766 True Negative (Have not Retinopathy)

case with ID : 8712853 Exudate

case with ID : 87139402 True Positive (Have Retinopathy)

case with ID : 87163 Microaneurysm

case with ID : 87164 True Negative (Have not Retinopathy)

case with ID : 871641 True Positive (Have Retinopathy)

case with ID : 871642 True Positive (Have Retinopathy)

case with ID : 872113 True Positive (Have Retinopathy)

case with ID : 872608 True Positive (Have Retinopathy)

case with ID : 87281702 True Negative (Have not Retinopathy)

case with ID : 873357 True Positive (Have Retinopathy)

case with ID : 873586 True Positive (Have Retinopathy)

case with ID : 873592 True Negative (Have not Retinopathy)
Jx case with ID : 873593 True Negative (Have not Retinopathy)
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