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EELLEIGIT [ JETo e Kol JT=Te1=EY Image processing is one of the most important issues in the field of artificial

intelligence, which is used in various industrial, medical, military, and security systems. One of the most
important applications of image processing is the extraction of different types of classification in the field
of medical sciences. By using powerful algorithms in this field, intelligent systems can be invented that
automatically understand and interpret the medical characteristics of individuals without the need to the
physician supervision can discover useful information to help experts make good judgments. When the
necessary parameters for the diagnosis of the disease increase, the diagnosis and prognosis of the disease
becomes very difficult even for an expert, which is why computer diagnostic tools have been used in recent
decades to help the physicians. This has led to a reduction in possible errors due to fatigue or inexperience
of the specialist, and to provide the required medical data to the physician in less time and with more detail
and accuracy. The purpose of this study is to improve the classification of new methods using a multi-layered
model to address retinal diseases diagnosis.

M This paper presents a multi-layer dictionary learning method for classification tasks. Our multi-
layer framework uses a label consistent in K-SVD algorithm to learn a discriminative dictionary for sparse
coding in order to learn better features in retinal optical coherence tomography images. In addition to using
class labels of training data, we also associate label information with each dictionary item (columns of the
dictionary matrix) to enforce discrimination in sparse codes during dictionary learning process. In fact, it
relies on a succession of sparse coding and pooling steps in order to find an effective representation of data
for classification. Moreover, we apply Duke dataset for validating our algorithm: Duke spectral domain OCT
(SD-OCT) dataset, consisting of volumetric scans acquired from 45 subjects 15 normal subjects, 15 AMD
patients, and 15 DME patients.

m Our classifier leads to a correct classification rate of 95.85% and 100.00% for normal and
abnormal (DME and AMD). Experimental results demonstrate that our algorithm outperforms compared to
many recent proposed supervised dictionary learning and sparse representation techniques.

The results of this study were to provide an automatic system for the diagnosis of some retinal
abnormalities in a way that it could do data analysis with high accuracy in comparison to other modern
methods to diagnosis delicate patterns of OCT, separate images of normal and patient the normal and in
two age-related macular degeneration diseases (AMD), and diabetic macular degeneration (DME), and help
the physician to diagnose retinal pathology with great care. As a suggestion for professionals and future
research, by generalizing this method to the more classes, we can cover the entire retinal myopia and use
it as a potentially effective tool in computerized diagnosis and screening for retinal disease or in the wider
eye area.
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Fig. 1: OCT scan in retinal tissue at 800 nm and axial resolution of 3 microns
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Table 1: values of proposed denoising method

Original Noise removed
image image
3.09 24.24
CNR 1.35 10.63
1 0.88
£ 0 0.01
1 0.18
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24.78
Time of calculation +
2.62
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1/2 dataset training

2/3 dataset training

Class/Iteration 5 10
Normal 96.45%  97.30%
ADM 94.20% 95.46%
DME 99.77% 100%

15 5 10 15
100% 97.64%  99.50% 100%
97.02% 96.89% 97.61%  98.32%
99.87%  99.90% 100% 99.90%
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5 Singular value decomposition

6 Principal Component Analysis
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Table 4: Comparison of proposed algorithm performance with three methods
based on SRC, SVM, CNN

Method Dataset Accuracy
Proposed 45 98.61%
CNN 70 98.5%
SVM 90 97.77%
SRC 64 95.1%
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