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Abstract— This paper addresses a novel problem domain 

in the analysis of optical coherence tomography (OCT) 

images which is the diagnosis of multiple macular 

pathologies in retinal OCT images. The goal is to identify 

the presence of normal macula and each of three types of 

macular pathologies namely, macular edema, macular 

hole, and age-related macular degeneration, in the OCT 

slice centered at the fovea. A machine learning approach 

based on global image descriptors formed from a multi-

scale spatial pyramid. The local features are dimension 

reduced local binary pattern histograms which are 

capable of encoding texture and shape information in 

retinal OCT images and their edge maps, respectively. 

The representation operates at multiple spatial scales and 

granularities, leading to robust performance. To identify 

the presence of normal macula and each of three 

pathologies support vector machine classifiers are put to 

use. To further discriminate subtypes within a pathology 

and to differentiate full thickness holes from pseudo holes 

within the macular hole category a classifier is put to use. 

Global System for Mobile Communications (GSM) is put 

to use for sending a message to the patient regarding the 

macular pathological abnormalities or normalities of the 

respective patients. The result show that the proposed 

method is very effective. 

 
Index Terms— Gray-Level Co-Occurrence Matrix 

(GLCM), Principle Component Analysis (PCA), 
Support Vector Machine Classifier (SVM), Global 
System for Mobile Communications (GSM).  

 
                   

                    INTRODUCTION  

OCT (optical coherence tomography)  is a 

diagnostic method that enables the analysis of the 
retinal structures by means of  high resolution 
tomography cross sections of the retina. OCT may 
help in diagnosing and monitoring the condition of 
many internal retinal layers. OCT makes it possible 
to detect and measure morphological changes, 
retinal thickness, retinal volume, thickness of retinal 
nerve fiber layer and various parameters of the optic 
disc. OCT is mainly used in the analysis of retinal 
structures in various pathologies such as macular 
holes and pseudo holes, epiretinal membranes, 
macular edemas of various origins, including vaso 
occlusive disease and diabetic macular edema, 
lesions of vitreoretinal interface and vitreoretinal 
traction, serous and hemorrhagic detachments of the 
retina and of pigment epithelium, age related 
macular degeneration, diabetic retinopathy, 
glaucoma. 
 
OCT is an examination that is fast, sensitive, 
reproducible, non invasive, non contact and easy to 
perform and interpret for a retinologist. 
 
The pre processing of OCT images consists of three 
methods namely Normalization, Morphological 

Operation, Curve Filling. The Morphological 
Operation and Curve Filling is mainly used for 
segmentation. 
 
Gray-Level Co-occurrence Matrix (GLCM), 
Principle Component Analysis (PCA) are the 
algorithms used for extracting features from the 
OCT images. Support Vector Machine Classifier is 
the algorithm used for classification and regression 
analysis. 
 
The concept of Global System for Mobile 
Communication (GSM) is also put to use for 
sending a text message to the respective patients. 

 
 

 
                            Fig 1 (a) 
 

 
                            Fig 1 (b) 

 

 

EXISTING SYSTEM 
 

 

In the existing system, although OCT imaging 

technology continues to evolve, the development of 

technology to assist the interpretation has not kept 

pace. Even though OCT data is being generated in 

increasingly large amounts and captured at 

increasingly higher sampling rates, there is a strong 

need for computer assisted analysis to support 
disease diagnosis. In other medical imaging 

situations a radiologist is available for assistance. In 

the case of an ophthalmologist making diagnosis 
under standard clinical conditions does not have the 

assistance of a specialist in interpreting OCT data. 

 
There have been some previous addressing topics in 

ocular OCT image processing such as intra retinal 
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layer segmentation, optic disc segmentation, 
detection of fluid filled areas and local quality 

assessment. However there has been no prior work 
on automated macular pathology identification in 

OCT images. 

There are a few disadvantages of the existing system 
namely: 

 

• No automated system for detection of 

macular pathology 

 

• Time consuming process 

 

• No differentiation between full thickness 
hole from pseudo hole within the macular 

hole 
 

 

 
 

Fig 2 (a) Normal Macula 
 

  

 
 

 
 

                       Fig 2 (b) Macular Edema 
 

 

                  

                      Fig 2 (c) Macular Hole 

 

  

 

 

 
  

        Fig 2 (d) Age-related Macular Degeneration 

 

 

 

                     PROPOSED SYSTEM 

 
          The objective of the proposed system is to 

diagnosis of multiple macular pathologies in 
retinal OCT images. The goal is to identify the 

presence of normal macula and each of the three 

types of macular pathologies, namely, macular 
hole, cyst detection OCT, demising decrypting of 

OCT images and age-related macular 

degeneration. The normalization technique is used 
for smoothing the input image and morphological 

and curve filling techniques for segmentation. The 

local features are dimension-reduced local binary 

pattern histogram, which are capable of encoding 

texture and shape information in retinal OCT 

images and their edge maps respectively. Features 

are extracted using GLCM and PCA algorithm. 

The representation operates at multiple special 

scales and granularities, leading to robust 

performance. The support vector machine 

classifiers are used to identify the presence of 

normal macula and each of the three pathologies. 

To further discriminate sub-types within a 
pathology, we also build a classifier to 

differentiate full-thickness holes from pseudo-

holes within the macular hole category. To support 
or to improvise the idea, the GSM model is used 

so that the concerned person would be able to get 

the result of the diagnosis. 
 

             The advantages of the proposed system are 

betterment in the efficiency of OCT-based ocular 

pathology. It also involves the automated process 

while the existing system is not computerized. The 

processing time is reduced when compared to the 

existing system. Here the classifier is also built to 

differentiate full-thickness holes from pseudo-

holes within the macular hole category. 

            
             The modules which are used are Pre-

processing, Feature extraction, Classifier, GSM. 

The Pre-processing involves normalization 
followed by morphological operation then curve 

filling. The feature extraction is done by GLCM 

and PCA. The classification is done by support 
vector machine.       

 

Pre-processing 
             Pre-processing involves resizing the input 

image and uneven illumination normalization 

algorithm using median filter. Noise co-efficient 

calculation is done before adding noise co-efficient 

value with input image then the image is filtered and 

image enhancement is performed. 
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                     Fig 3 Software 

 

 

Morphological operation 
             In the mathematical Morphology, 

information relative to the topology and geometry 

of an unknown set (e.g. an image), are extracted 

using another completely defined set called 

structuring element (SE). 

                  
              The process involves dilation which is 

performed by “imdilate” operator. Then is image is 
reconstructed i.e. (R) from the above equation by 

“imreconstruct” operator. Then the original image 

is subtracted from the reconstructed image. Then 
obtained image is converted to binary image using 

the command “im2bw”. 

 

 Curve filling 
           Data fitting is the process of fitting data 

models to data and analyzing the accuracy of the 

fit. 

 

 GLCM 
          Gray Level Co-occurrence Matrix (GLCM) 

is a matrix that describes the frequency of one gray 

level appearing in specified spatial linear 

relationship with another gray level within the area 
of investigation. Here, the co-occurrence matrix is 

computed based on two parameters, which are the 

relative difference between the pixel pair ‘d’ 
measured in the pixel number and their relative 

orientation. 

 
            Some of the features of GLCM are 

Contrast which involves measurement of local 

variations in the gray level co-occurrence matrix. 

The features followed by Correlation which is, 

Measurement of the joint probability occurrence of 

the specified pixel pairs. Then the Energy that 

provides the sum of squared elements in the 

GLCM. It is also known as uniformity or the 

angular second moment. And features includes 

Homogeneity which involves the measurement of 

the closeness of the distribution of elements in the 
GLCM to the GLCM diagonal.  

 

PCA     
             Principle Component Analysis (PCA) is a 

statistical procedure that uses an orthogonal 

transformation to convert a set of observations of 

possibly correlated variables into a set of linearly 

uncorrelated variables called principle 

components. The number of distinct principle 

components is equal to the smaller of the number 
of original variables or the number of observation 

minus one. This transformation is designed in such 

a way that the first principle component has the 
largest possible variance (i.e. accounts for as much 

of variability in the data as possible), and each 

succeeding component in turn has the highest 
variance possible under the constraint that is 

orthogonal to the preceding components. The 

resulting vectors are an uncorrelated orthogonal 

basis set. PCA is sensitive to the relative scaling of 

the original variables. 

 

SVM 
         Support Vector Machines (SVM) classifiers 

are supervised learning models with associated 

learning algorithms that analyze data used for 
classification and regression analysis. 

Classification of images can be performed using 

SVM.    
 

 

 

GSM 
         Global System for Mobile Communication 
(GSM) is a communication system which is digital 

that is widely used in day today life. Time 

Division Multiple Access (TDMA) is used in 

GSM and it is also used in the digital wireless 

communication (TDMA, GSM, CDMA etc.).  

 

 

 

 
 

                         Fig 4 Hardware 
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                                   RESULT 

    
    Thus, the result is obtained from the output we 

received from the processing of the algorithms. 

The Benign concludes that there is no defect in 
the processed image and the Malignant concludes 

that there is a defect in the processed image. 
Therefore, the further steps can be taken based on 

the output received. 

 
 

 
 

                  Fig 5 (a) Input image 
 

 

 
 

                Fig 5 (b) Noise image 
 

 
 

                          Fig 5 (c) Filtered image 
 

 
 

                          Fig 5 (d) Sobel edge 
 

 
 

 
 

                             Fig 5 (e) Prewitt edge  
 

 
 

                       Fig 5 (f) Canny edge 
 

 

          The above images represents the filtration 

of the input OCT images which involves noise 
image, Sobel edge, Prewitt edge, Canny edge that 

used for edge detection. 
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                               Fig 5 (g)  
 
 

 
 

                              Fig 5 (h) 
 

 
                     

                    CONCLUSION 

          
           Therefore, the automated macular 

pathology diagnosis in retinal Optical Coherence 

Tomography (OCT) images is an efficient 
technique which can be used in advanced medical 

research to overcome the retinal disease macular 
hole and glaucoma.     

 

 

      
 

                    Fig 6 (a) BENIGN                
 
 

 

 

 
 
 

                        Fig 6 (b) MALIGNANT 

   

 
                    

                          The above figures represents the 
final output of the input image. The figure 6 (a) 

represents Benign i.e. non defected retina and 

figure 6 (b) represents Malignant i.e. defected 
retina. 
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