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ABSTRACT 
with the advent of using scanning laser opthalmoscope (SLO) image for its wide view, it can capture a large portion of retina for 

improved diagnosis of  retinal diseases. But when processing the image, eyelashes and eyelids are also imaged with retinal area. 

Excluding the artefacts brings a big challenge. In this paper, our new fangled approach is to take out the retinal area from SLO 

image based on image processing and machine learning approaches. The effective way to extract the true retinal area and to detect 

the abnormalities in the retina such as blurred and partial loss of vision using image processing techniques.  These features are 

processed with the help of Fuzzy Logic and to detect different retinopathy stages. This technique helps the ophthalmologist in 

diabetic retinopathy screening process to detect symptoms faster and more easily. 

 

KEYWORDS:  Feature selection, retinal artefacts extraction, retinal image analysis, diabetic retinopathy, scanning laser  

opthalmoscope. 
 

INTRODUCTION 
 

Early discovery and treatment involves manual abservations and it is critical to avoid preventable vision 
loss. Ophthalmologist results are based on their experience and field knowledge. The effect of the retinal image 
should include only the retinal portion but the normal retinal image generally includes artefacts such as 
eyelashes and eyelids. By following some image processing techniques and machine based approaches, the true 
retinal area without artefacts is extracted. Further we add a technique called Fuzzy Logic which involves in 
effective and the best way to extract the true retinal area and for the detection of disease called Diabetic 
Retinopathy (DR). 

Diabetic retinopathy (DR) also known as diabetic eye disease, is when damage occurs to the retina due to 
diabetes. It can eventually lead to blindness. It is an ocular manifestation of diabetes, a systemic disease, which 
affects up to 80% of all patients. Retina is the back part of the eye and is made up of cells which is light 
sensitive layer and sends visual messages through the optic nerve to the brain. Diabetic retinopathy (DR) 
symptoms include blurred, double, distorted, cliff reading, spots in vision, partial loss of vision, shadow, veil 
across the vision , pain in the eye and constant redness of eye. The purpose of using Fuzzy logic in this paper is 
to develop a method that can exclude artefacts from retinal scans and for automatic detection of disease features. 
This paper mainly concentrates on excluding the artefacts and for the detection of disease called Diabetic 
retinopathy. On the advent of using Fuzzy interference system the symptoms of Diabetic retinopathy is 
identified. Here we obtain a 2-D retinal scans from fundus camera which contain structures other than retinal 
area called artefacts. Before detecting the features of retinal diseases, the first step is to take out the artefacts.  
The automatic segmentation of artefacts from retinal area is not a slight task. The principle to execute this study 
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is to build up a method for artefacts removal and so as to improve automatic detection of disease features from 
the retinal scans. If the artefacts are removed 

 

 
 
Fig. 1: (a). Example of fundus image and (b) an SLO image annotated with true retinal area. 

 
  Color retinal photography is an important tool to detect various eye diseases. The first cause of blindness 

in India and worldwide is recognized as Diabetic Retinopathy, which is disorder of an eye caused by diabetes. 
Fundus image help the ophthalmologists to  detect the diseases. This fundus image is captured using digital 
camera called opthalmoscope. This paper presents an  automated image processing system which detects severe 
diabetic retinopathy using blob detection technique. 

Fig 1 shows a fundus image which is captured using digital camera called opthalmoscope. The second 
image which is annotated with true retinal area. The annotated image helps to reduce the complexity to detect 
the disease because if it includes the artefacts such as eyelashes and eyelids it will be detected as an disease. The 
eyelashes in the image will create a confusion whether it is a disease or an eyelash. So, the eyelashes appear as 
an nerves in the retinal scans. To avoid this perplexity we use an fuzzy logic technique to detect the diseases 
accurately.  

The new framework for the extraction of retinal area in SLO image there are three main steps for 
constructing the framework includes: 

which are most relevant the classification, out the retinal area from SLO images. 
1. Determination of features that can be used to distinguish between retinal area and artefacts. 
2. Selection of features images. 
3. Construction of the classifier which can classify out the retinal area from SLO images. 

 
Literature Survey: 

Surveying  is for detection and segmentation of eyelids and eye lashes in the retinal part by using a new 
technic to remove the  artefacts  and detecting the diseases The purpose of the literature is to demonstrate the 
segmentation and detection process of diseases by using technic of fuzzy logic.The state-of-the-art of automatic 
extraction of anatomical features from retinal images to assist early diagnosis of the Glaucoma. We have 
conducted critical evaluation of- the existing automatic extraction methods based on feat-ures including Optic 
Cup to Disc Ratio (CDR), Retinal Nerve Fibre Layer (RNFL), Peripapillary Atrophy (PPA), Neuroretinal Rim 
Notching, Vasculature Shift, etc., which adds value on efficient feature extraction related to Glaucoma 
diagnosis. The accuracy and reliability of diagnosis is limited by the domain knowledge of different 
ophthalmologists[1]. 

A robust method for eyelid and eyelashes segmentation based on wavelet transform. Our approach follows 
two main stages. First, eyelashes are removed using wavelet transform. Then eyelids boundary are modeled with 
a parabolic curve. Second, Eyelashes are modeled by Hou--gh transform. Afterwards eyelashes are segmented 
using neural network. Experimental results on a set of 756 images show that the accuracy of proposed method 
leading to accurate eyelid and eyelash segmentation[2]. 

Author [3] had performaned of the  system is always dependent on threshold. There is always conflict 
between FAR & FRR,  if tied to improve one quantity degrades other one. This paper describes an alternate 
means to identify  individuals using images of their iris with low false acceptance rate and low false rejection 
rate  Histogram is matched by using Du measure whose origin belong in Hyperspectral Image Analysis while       
for  matching euler vector Vector Difference Matching algorithm is developed. The Author [4] had determined 
whether the quality of a retinal image is sufficient for computer-based diabetic retinopathy (DR) screening. The 
system integrates global histogram features, textural features, and vessel density, as well as a local non-
reference perceptual sharpness metric. A partial least square (PLS) classifier is trained to distinguish low quality 
images from normal quality images. Four features quantifying image colour, focus, contrast and illumination are 
computed using novel image processing techniques. These quality indicators are also combined and classified to 
evaluate the image suitability for diagnostic purposed[5] 

The measurement of the image quality of single retinal fundus photos to allow a stable and reliable medical  
evaluation. procedures based on the advise of  an  eye  expert  to quantitative and objective features related to 
image quality. Independent from segmentation methods it combines global clustering with local sharpness and 
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texture features for classification[6]. Algorithms for generating superpixels can be broadly categorized as either 
graph-based or gradient ascent methods segmentation purposes, superpixels should both increase the speed and 
improve the quality of the results superpixels should be fast to compute, memory efficient, and simple to use[7]. 
A set of features is extracted from each splat to describe its characteristics relativeto its surroundings, employing 
responses from a variety of filter bank, interactions with neighboring splats, and shape and texture 
information[8]. Although SVM is considered easier to use than Neural Networks, users not familiar with it often 
get unsatisfactory results at rst. Here we outline cookbook" approach which usually gives reasonable results 
SVM requires that each data instance is represented as a vector of real numbers.Hence, if there are categorical 
attributes, we rst have to convert them into numeric data[9].The above discussion gives the information about 
the paper based it we proposed that to remove the artefacts(eye lashes,eye lids)and detecting the diseases in 
retinal area using fuzzy logic method to improve the accuracy. 
 
Methology:  

The block diagram of retinal area detector as  shown below  ,In this frame work mainly designed for 
exclude artefacts  such as eyelids and eyelashes  .The term eyelids, the skin cover your eye when it is closed 
.The term eyelash, One of the hair along the upper and lower edges of your eyes. And this process also 
determine retinal diseases ,The overall process done by using fuzzy logic. 
 
Block Diagram: 
Input  Image: 

 

 
 

Fig. 1: (b) block diagram of retinal detector framework. 
 

Image Pre Processing: 
The aim of pre –processing is an improvement of image data that features important for further processing. 

To correct some degradation in image .The pre-processing is the technique of enhancing data images prior to 
computational processing. In preprocessing using the median filter to remove the noise in the input image. 
 
Median Filter: 

The median filter is  often used to remove noise ,such noise reduction is typical pre –processing step to 
improve the results of later processing(for example ,edge detection of an image).It is simple and powerful non-
linear filter .Used for reducing the amount of intensity variation between one pixel and the other pixel .we 
replace pixel value with the median value and it is calculated by first sorting all the pixel being calculated. 
 
Superpixel Generation: 

Super pixel can be involve the process of pixels grouping or grouping of pixels which have similar 
characteristics it is generally color based segmentation. super pixel can be very helpful for image 
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segmentation.In this paper, Segmentation very useful noise removing in the iris part of image. And this paper 
we used artefacts with SLO image, so we exclude this artefacts in SLO image, this segmentation is used for 
further process of feature extraction. Segmentation identifies separate objects within in image finds region of 
connected pixels with similar properties. To  find boundaries between regions and remove unwanted regions 
 
Feature Extraction: 

In generally, feature extraction involves reducing the amount of resources to describe a large set of data .In 
this paper, For diagnosing retinal diseases of DIABETIC RETINOPATHY, feature extraction is followed .for 
this process we give thirteen input to determine diseased image. Next step is feature extraction in this stage 
where using features like, AREA PERIMETER,CENTORIDS AND GLCM FEATURE.(gray level co-
occurance matrix) feature extraction is followed .for this process we give thirteen input to determine diseased 
image. 

Image post procesing 
Image post processing is performed by morphological operation so as to determine the retinal area 

boundary using super pixels.  
 

Morphological Operation: 
The most basic morphological operations are dilation and erosion. dilation add  pixels to the boundaries of 

objects in an image. erosion, while erosion removes pixels on boundaries the number of pixels added or 
removed from  objects in an image. an image depends on the size and shape of the structuring element used to 
process image. the state of any given pixel in the output image pixel and its neighbor in the input image. the rule 
used to process the pixels defines the as a dilation or erosion. erosion can also be used to remove small dots 
(“salt and pepper noise”) in images 

                       
Experimental Result: 
 

 
Fig. 2: Input SLO image 
 
Input Slo Image With Artefacts: 

Initially the input is read on MATLAB. Then the image is cropped as show in fig 2. Input image is 
SLO(SCANNING LASER OPTHALMOSCOPE) with present of artefacts like eye lashes,eye lids in image 

 

 
Fig. 3: Image pre processing 
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Image Pre Processing: 
After giving the input image second step is image pre processing in this stage first convert the RGB image 

(red,green,blue) into gray scale image to make the calculation easy then futher  using the MEDIAN filter is  to 
remove the noise present in the image shown in fig 3. 

 

 
Fig. 4: Feature extraction 
 
Feature Extraction: 

Next step is feature extraction in this stage where using features like AREA,PERIMETER,CENTORIDS 
AND GLCM FEATURE. feature extraction is followed .for this process we give thirteen input to determine 
diseased image shown in fig 4. 

 

 
Fig. 5: Rule viewer fuzzy ruleset 

 
Rule Viewer Fuzzy Ruleset: 

After the feature extraction step where the thirteen input given input to the fuzzy logic block where input of 
the fuzzy logic is an image only. While the 13 input is process in the fuzzy block where using rule viewer 
change the value of 13 symptoms output will be varies. rule viewer is used to represent the symptom in value 
manner  shown in fig 5. 
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Fig. 6: surface viewer fuzzy rulesset 
 
Surface Viewer:Fuzzy Rule Set: 

surface viewer is used to represent the output of 13 symptoms  in xygraphical representation shown in fig 6. 
                           

 
 
Fig. 7: Image post processing 
 
Image Post Processing: 

image postprocessing isperformed by morphological filtering so as to determine the  retinal area boundary 
using superpixels classified by the classification model. shown in fig 7. 

 

 
 
Fig. 8: Labeled image 
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Labled Image: 
It’s the last stage in this stage convert the gray scale image into color image (RGB image)  to show the 

image as affected  part and extracted area in labled image shown in fig 8. 
 
Conclusion: 

Based on the image processing technique and based imaged approaches, using the fuzzy logic technique 
performs both the functions such as retinal area extraction (excluding the artefacts like eyelashes and eyelids) 
and detection of retinal disease called Diabetes retinopathy (DR).  This reduces the complexity and it is not time 
consuming. since it is computer aided disease diagnosis. 
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