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Abstract- Scanning Laser  ophthalmoscopes (SLOs) are going to be used for early detection of retinal diseases. it's a method of 

examination of the attention. The advantage of exploitation SLO is its wide field of scan, which can image associate outsized an area 

of the membrane for higher identification of the retinal diseases. On the opposite aspect, throughout the imaging methodology, 

artefacts like eyelashes and eyelids are also imaged in conjunction with the retinal space. This brings an enormous challenge on the 

thanks to exclude these artefacts. In planned novel approach to automatically extract out true retinal house from associate SLO 

image based mostly on image method and machine learning approaches. the straightforward Linear unvaried cluster (SLIC) is that 

the rule utilised in super-pixel calculation. To decrease the unpredictability of image preparing errands and supply associate 

advantageous primitive image vogue. to scale back the quality of image method tasks and provide a convenient 

primitive image pattern, conjointly to classified pixels into utterly totally different regions primarily based on the regional size and 

compactness, referred to as super-pixels. The framework then calculates image based mostly choices reflective textural information 

and classifies between retinal house and artefacts. The survey presents different methods that are used to detect the artefacts. 
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                                           I. INTRODUCTION  

The ophthalmoscope analysis is associate rising field 

wherever immeasurable analysis is administered. Retinal 

illness could be a common abnormality that results in visual 

disorder. Vision loss are often avoided with the assistance of 

retinal sickness treatment. In past days, retinal diseases ar 

recognized exploitation manual techniques. Alteration of 

distinction and zooming ar imparted by optometrists and 

ophthalmologists to infer pictures and analyze results 

supported expertise and domain data. These diagnostic ways 

ar forever a time intense method. Mechanical examination of 

retinal pictures helps in reducing this execution time. it's 

higher to glimpse at the pictures that may screen a lot of 

patients and a lot of loyal diagnoses are often given during a 

time economical manner. Scanning optical maser medical 

instrument pictures provides the result of 2-D retinal scans. 

But, it contains artefacts like eyelids and eyelashes at the 

side of truth retinal space. that the main confront is to 

eliminate these artefacts from the captured retinal image. 

during this paper, a framework has been developed to extract 

the retinal space from the SLO image. During this technique, 

Image preprocessing is finished at first exploitation wiener 

filtering. within the preprocessed pictures pixels ar sorted so 

super pixels ar generated. 

  

To the most effective of our information, there's no existing 

work related to differentiation between actuality retinal 

space and therefore the artefacts for retinal space detection 

in associate degree SLO image. The SLO manufactured by 

Optos [2] produces pictures of the tissue layer with a 

dimension of up to two hundred degrees (measured from the 

centre of the eye). This compares to 45-60 degrees realizable 

in a very single fundus photograph. samples of retinal 

imaging victimisation fundus camera and SLO are shown in 

Fig. 1. attributable to the wide FOV of SLO pictures, 

structures like eyelashes, eyelids are imaged beside the 

tissue layer. If these structures are removed, this will not 

only facilitate the effective analysis of retinal space, but 

additionally modify to register multi-view pictures into a 

montage, resulting in a very visible retina for illness 

diagnosis. 

 

 
Fig. 1. An example of (a) a fundus image and (b) an SLO 

image annotated with true retinal area and Optic Nerve 

Head. 
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In this work, we've made a unique framework for the 

extraction of retinal space in SLO pictures. The 3 main steps 

for constructing our framework include: 

1) Determination of options that will be won’t to 

differentiate between the retinal area and so the artefacts;  

2) choice of options that area unit most relevant to the 

classification of the retinal area; 

 3) Construction of the machine learning approach which 

could classify out the Retinal area from SLO photos.  

  

For differentiating between truth retinal space and also the 

artefacts, we've determined altogether totally different 

image-based options that replicate textural data at multiple 

resolutions. Then, chosen the features among the large 

feature set, that area unit relevant to the classification. The 

feature choice technique improves the classifier performance 

in terms of method time.In this paper ,we have tried to 

compare the above mentioned techniques. 

The paper is organized as follows:The first section deals 

with Related works compared in the paper ,second section 

conclusion. 

 

II. RELATED WORKS 

 Literature survey is initiated with the strategies for detection 

and segmentation of eyelids and eyelashes applied on 

pictures of the front of the attention, that contains the pupil, 

eyelids, and eyelashes. On such a picture, the eyelashes ar 

sometimes within the sort of lines or bunch of lines sorted 

along. Therefore, the primary step of sleuthing them was the 

applying of edge detection techniques like Sobel, Prewitt, 

Canny, Hough Transform and Wavelet transform.. .Since 

eyelashes will be in either severable form or within the sort 

of multiple eyelashes sorted along, Gaussian filter and 

Variance filter were applied so as to distinguish among each 

kinds of eyelashes [6].  

 

A. Hough Transform 

In Amit Madhukar Wagh et al. [1] proposes a unique 

biometric system that's supported human’s activity and 

physical characteristics. Among all of those, iris has 

distinctive structure, higher accuracy and it will stay stable 

over a person’s life. Iris recognition is that the methodology 

by that system acknowledge an individual by their 

distinctive identical feature found within the eye. Iris 

recognition technology includes four subsections as, 

capturing of the iris image, segmentation, extraction of the 

required options and matching. Generally, eyelids and 

eyelashes square measure noise factors within the iris image. 

to extend the accuracy of the system we have a tendency to 

should have to take away these factors from the iris image. 

Eyelashes detection rule is used for police work eyelids and 

eyelashes. To improve the performance of the iris 

recognition system, we will use canny edge detection rule. 

The canny edge detection algorithm 1st smooth’s the image 

to eliminate noise. Then the image gradients are calculated 

to means those regions wherever the gradient distinction is 

most, that have high spatial variations. Finally, it then tracks 

on these regions and discards any pixel that weakly defines 

an edge (non- maxima suppression) so as to form the edges 

thinner. To further reduce the gradient array, it performs 

physical phenomenon that tracks on the remaining pixels 

that have minimum gray level values but haven't been 

suppressed .Then, Hough remodel is applied on these 

pictures to spot the circles of specific radii and lines on iris 

image. Eyelids and eyelashes detection methodology is 

additional correct. this technique can scale back the time for 

police work the inner and outer edges of the iris with the 

assistance of linear Hough remodel and circular Hough 

remodel. the key disadvantage is the computation of 

Gradient calculation for generating the angle of suppression. 

the most disadvantage is Time consumption because of 

advanced computation. 

 

B. Wavelet Transform 

In Mohammad Javad Aligholizadeh, Shahram Javadi, 

Sabbaghi-Nadooshan et al. [2] planned the paper ” eyelid 

and lash Segmentation supported wavelet transform for Iris 

Recognition”. Noise removal could be a vital step in 

associate iris segmentation process. Iris regions square 

measure sometimes occluded by eyelid and eyelashes. For 

overcome this drawback, they gift a strong technique for 

eyelid and eyelashes segmentation based on ripple rework. 

This approach follows 2 main stages. First, eyelashes square 

measure removed victimization wavelet transform. Then 

eyelids boundary square measure modeled with a parabolic 

curve. Second, Eyelashes square measure sculptured by 

Hough transform. Afterwards eyelashes square measure 

divided victimization neural network. Experimental results 

on a group of 756 pictures show that the accuracy of 

proposed technique leading to correct eyelid and lash 

segmentation. however Iris pictures might be taken from 

humans eyes free from such limitations as frontal image 

acquisition and special illumination circumstances pictures 

might be taken from humans eyes free from such limitations 

as frontal image acquisition and special illumination 

circumstances. 

 

C. Histogram Analysis 

In D. Zhang et al.[3] proposes a novel iris recognition 

method. In the method, the iris features are extracted using 

the oriented separable wavelet transforms (directionlets) and 

they are compared in terms of a weighted Hamming 

distance. The generated iris Code is binary, whose length is 

fixed (and therefore commensurable), independent of the iris 

image, and comparatively short. The novel method shows a 

good performance when applied to a large database of irises 

and provides reliable identication and verification. At the 

same time, it preserves conceptual and computational 

simplicity and allows for a quick analysis and comparison of 

iris samples.The iris features are extracted using the oriented 
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separable wavelet transforms (directionlets) and they are 

compared in terms of a weighted Hamming distance. The 

iris recognition method consists of the three phases: Iris 

region localization: The annular iris region is bounded by 

two borders:(a) the inner border (with the pupil) and(b)the 

outer border (with the sclera) feature extraction and 

encoding:The iris region is analyzed using directionlets and 

the corresponding binary code is generated with a 

predetermined and fixed length. The extraction algorithm 

consists of the three parts: (i)ltering (or transforming) the 

original iris image using oriented lters based on the 9-7 

wavelet lter-bank (ii)sampling the corresponding wavelet 

coefficients at specified sampling coordinates and (iii) 

generating a binary code. Feature comparison. In the novel 

method, the iris localization is adopted from Daugman with 

few modifications. The novel feature extraction method is 

based on directionlets. Finally, the feature comparison is 

computed as the best hamming distance corresponding to 

relative angular shifts between two iris codes. The method is 

shifts, size- and rotation-invariant to the iris images. The 

computational complexity of the method is retained low in 

all phases. The disadvantage of the method is that feature 

vectors consist of unbounded real numbers, inconvenient for 

binary encoding. 
 

D. scale invariant feature transform 

In Zeinab Ghassabi et al.[4] This paper presented a 

computationally efficient registration method for high-

resolution retinal fundus images. The core of the proposed 

method is an effective region detector to determine 

correspondences. The region detector exploits an enhanced 

vascular structure, which differs significantly from the 

retinal backgrounds, to detect stable watershed regions under 

illumination and content changes between image pairs. 

Further, the registration method is invariant against rotation 

and small-scale changes. It can deal with the registration of 

different viewpoint images when there are common regions 

in the overlapping areas. Experimental results confirm the 

outperformance of our registration method to the-state-of-art 

RIR methods, both in accuracy and computational 

efficiency. In future, we will improve the performance of our 

method in the case of large scale differences between retinal 

images. Moreover, we plan to extend our region detector for 

multimodal RIR.State-of-the-art RIR methods use local 

features like scale invariant feature transform (SIFT) to find 

corresponding points. However, SIFT suffers from the 

quantity and quality of the detected points. On the other 

hand, the attention of human visual systems directs to 

regions instead of points for feature matching. Being aware 

of these issues, this paper presents a new structure-based 

region detector and describes a robust RIR framework. It is 

based on a robust watershed segmentation which obtains 

closed-boundary regions within a clean vascular structure 

map. Since vascular structure maps are relatively stable in 

partially overlapping and temporal image pairs, the regions 

are unaffected by viewpoint, content and illumination 

variations. The regions are approximated by convex 

polygons, so that robust boundary descriptors are achieved 

to match them. Experimental results on different datasets 

show that our approach is comparable or superior to SIFT-

based methods in terms of efficiency, accuracy and speed. 

 

E. Vector Dierence Matching Algorithm 

In  Archana V Mire et.al[5] proposes a novel iris recognition 

technique which uses textural and topological features. 

Converting circular iris pattern into rectangular pattern 

makes it rotation invariant. For encoding topological feature 

Euler vector can be utilized while for encoding textural 

feature histogram is used. Histogram is matched by using Du 

measure whose origin belong in Hyper spectral Image 

Analysis while for matching Euler vector Vector Difference 

Matching algorithm is developed. To reduce false 

acceptance rate and false rejection rate two way encoding of 

iris is performed once by using histogram and other by using 

Euler number. Both histogram and Euler vector are 

orientation independent so this approach provides 

orientation independency to iris encoding and recognition. 

The disadvantage is that even though the method achieves a 

low false acceptance rate, the rejection rates have remained 

high. False rejection rate should be as low as possible to 

make the iris recognition system more practical and 

adaptable to diverse applications. 

 

F.  Laplace operator 

In Jiri Minar et al.[6] proposes a novel method for extraction 

of blood vessels and veins from medical image of human 

eye – retinal fundus images that can be used in 

ophthalmology for detecting various eyes’ diseases such 

glaucoma, diabetic retinopathy or macula oedema. The 

method utilizes an approach of preprocessing of image by 

using adaptive histogram equalization by CLAHE algorithm 

of green channel of fundus retinal image. Subsequently, 

using Laplace operator as key point of proposed algorithm 

and subsequently is applied the operation erosion processed 

image and removed small segments from image to enhance 

extraction of blood vessels from fundus image. The 

proposed technique analyzes detection and evaluates 

precision of the method on dataset from public fundus image 

libraries DRIVE, and HRF and compare with reference 

training results provided by these libraries. 

 

G. 2-D Gabor Filters 

In  B.J.Kang et.al[7] proposes a human iris recognition 

system in unconstrained environments in which an effective 

method is proposed for localization of iris inner and outer 

boundaries. The proposed method consists of the following 

steps: Image acquisition in which the image of the iris is 

captured. Pre-processing which involves edge detection 

using canny edge detection, contrast adjustment and 
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multiplier. Segmentation that includes localization of iris 

inner and outer boundaries and localization of boundary 

between iris and eyelids Normalization which involves 

transformation from polar to Cartesian coordinates and 

normalization of iris image Feature extraction, including 

noise removal from iris image and generating iris code. The 

extraction of features is done using the two-dimensional 

Gabor Filters. Classification and matching, involving 

comparing and matching of iris code with the codes already 

saved in database. The proposed method had a high accuracy 

rate. The disadvantage is that it reduces the accuracy in 

finding out the orientation of edges and malfunctioning at 

the corners, curves, where the gray level intensity function 

variations. 
 
 H.Digital Signal Processor 

In Yuexian ZQU et.al[8] Extraocular Image Processing for 

Retinal Prosthesis Based on DSP presents a design of the 

extraocular image processing system for retinal corrective 

supported digital signal processor.artificial vision 

recommend that thousands of electrodes is also needed to 

revive vision for ones with diseases of the outer retina. With 

the event of MEMS fabrication method for the stimulation 

conductor array, extraocular image process is changing into 

additional and additional important for the retinal corrective 

systems. A Digital Signal Processor (DSP) based mostly 

extraocular image process system (EIPS) for a retinal 

corrective has been developed during this paper. The system 

principally consists of a CMOS image detector and a DSP 

processing system, that provides the potential of 

implmenting the period of time image process with low 

power consumption. Furthermore, this method offers the 

flexibility of realizing numerous image process algorithms 

with completely different specification requirements on the 

DSP by programming, such as completely different frame 

rate, resolution and throughput rate. The connected image 

process algorithms include the image resizing, color erasing, 

edge sweetening and edge detection. Finally, the speed of 

different DSPs within the market has been evaluated and 

compared for achieving higher performance.To be able to 

meet the period of time necessities of a retinal corrective 

system whereas running high-sophisticated image process 

algorithms, some methods for reworking high resolution 

image to low resolution image, image edge enhancement and 

detection algorithms are given. The DSP based mostly image 

process implmentation system is designed by victimization 

the TMS320C642 platform. The main concerns of the event 

of the system exist the algorithmic program complexities 

and also the results for characterizing the most edge 

structure of the images. Future work are targeted on the 

implementation of the image prcessing algorithmic program 

on DSP platform, the combination of the DSP system with 

independent DSP camera and also the RF circuit. intensive 

experiments are carried out to guage the performance ofthe 

image process algorithms and also the developed system. 

I. Amplitude- Modulation Frequency-Modulation 

In Carla Agurto et.al [9] proposed ”Detection and 

Phenotyping of retinal disease victimization AM-FM 

process for feature extraction”. They conferred the 

application of an Amplitude- Modulation Frequency-

Modulation (AM-FM) method for extracting probably 

relevant features towards the classification of diseased 

retinas from healthy retinas. In terms of AM-FM features, 

they used histograms of the instant amplitude, the angle of 

the instant frequency and the magnitude of the instant 

frequency extracted over completely different frequency 

scales. To classify the AM-FM features uses a mix of a 

clustering method and Partial methodology|statistical 

procedure} (PLS). a bonus of the AM-FM approach lies 

within the incontrovertible fact that it didn't need pre-

processing or any kind of segmentation prior to feature 

extraction. Disadvantage is that it can’t provide excellent 

results once applying the planned techniques over much 

larger databases of retinal images. 

 

J. Point Distribution Model (PDM) method 

In  Marios Savvides et.al[10] proposes a supervised learning 

approach to analyze regions around eyelashes and extract 

helpful information that helps us to perform ethnic 

classification. The planned algorithmic program is simple to 

implement and effective. First, we locate eyelash region by 

mistreatment ASM (active form model) to model eyelid 

boundary. Second, we have a tendency to extract local patch 

around native landmarks. when image process, we have a 

tendency to are able to separate eyelashes and extract 

options from the directions of eyelashes. Those features are 

descriptive and can be wont to train classifiers. The 

algorithmic program consists of 5 stages principally. 

foremost Eyelids boundary localization within which Active 

form Model (ASM) is used to recover the eyelid boundaries. 

the shape model is obtained from Principal component 

Analysis (PCA). This method is understood because the 

purpose Distribution Model (PDM), which is a method for 

representing the mean geometry of a form and a few 

statistical modes of geometric variation inferred from a 

training set of shapes. .Then local eyelashes sampling and 

improvement and eyelashes direction division is done within 

which we have a tendency to differentiate eyelashes from 

alternative components of the image, like eyelid or sclera. 

when eyelashes are known and localized, analysis of their 

directions are done. making global descriptors for eyelashes 

direction distribution is next step. The classification is done 

using one-nearest-neighbour (1NN ) method. The method 

has got the high recognition rate. The disadvantage is that 

the computation time of the proposed method is high. 

Further the ASM uses the shape constraints and not the 

texture of the image. 

 

K. Partial Least Square Classifier 
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In  Simon Barriga et.al[11] proposes a system that may 

automatically verify whether or not the standard 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 an 

area non-reference perceptual sharpness metric. A partial 

least sq. (PLS) classifier is trained to distinguish low quality 

images from normal quality images. The retinal image 

quality analysis system given here in consists of 2 main 

process phases: feature extraction and PLS classification. 

Four classes of features are wont to judge the image quality: 

histogram features, textural features, vessel density, and 

local sharpness metrics Partial least squares (PLS) classifier 

was wont to develop a predictor of image quality. PLS is a 

terribly powerful technique for eliciting the relation ship 

between one or a lot of dependent variables and a collection 

of independent (predictor) variables, especially when there is 

a high correlation between the input variables. a similar 

feature once applied to completely different color channels 

tends to be extremely related even if their magnitudes are 

quite completely different. The proposed technique has the 

potential to provide an economical, objective and robust tool 

in retinal image quality analysis for broad screening 

applications. Partial statistical procedure is most popular as 

prognosticative technique and not as an instructive 

technique. 

 

L. Rectinal Image Quality Assessment Algorithm 

In J. A. M. P. Dias et.al[12] proposes a retinal image quality 

assessment algorithm based on image quality indicators. 

Features such as color and focus are used as quality 

indicators and are computed using novel image process 

techniques. These quality indicators are classified to judge 

the image quality for diagnosing purposes. It additionally 

evaluates retinal image quality through classification of 

features derived from generic image quality parameters. The 

methodology includes pre-process ing,focus assessment 

algorithm and colour assessment algorithm. the method 

focuses on the eye vasculature and not on the entire eye 

structure. it's got 100% sensitivity and ninety six specificity. 

The disadvantage is that it shows a decrease in accuracy. 

 

M. Feature Matching Algorithm: BRIEF 

In Suraya mohammad, et al.[13] proposes a new 

methodology for segmenting the optic disc in retinal images 

using texture analysis. In this methodology, optic disc in 

retinal image is divided using pixel classification and 

circular template matching. The pixel property used for 

classification is based on texture. 2 texture measurements 

were used, Binary robust independent Elementary Features 

(BRIEF) and a rotation invariant transient (OBRIEF). This 

texture measurement is chosen because it will address the 

illumination issues of the retinal images and has a lower 

degree of computational complexity than most of the present 

texture measurement ways. This methodology consists of 

three main steps. first off feature extraction within which 

every element from every colour (red, green and blue) 

channel is transformed into its BRIEF/OBRIEF 

representations or descriptors. in addition to all or any the 3 

channels, to make sure the use of all the available colour 

info within the retinal image, mix the BRIEF/OBRIEF 

descriptor from those separate channels into an RGB 

descriptor. To form the RGB descriptor, each descriptor 

from every channel is concatenated into one binary string. 

second the classification within which naive Bayes is that 

the designated classifier accustomed classify every element 

into one in every of 2 classes: blind spot and background. 

third circular guide matching. This last stage is to get the 

ultimate circular approximation of the blind spot.This 

method has higher machine simplicity and additionally 

addresses the illumination issue of the tissue layer pictures 

by mistreatment the illumination unchangingness texture 

mensuration. additionally this methodology exploit the 

information of the characteristics of the blind spot in the 

segmentation method by creating the utilization of machine 

learning technique. This methodology additionally 

encourage be reliable in segmenting the blind spot. however 

the problem is that the strategy prove to be reliable in 

segmenting the blind spot particularly in an image with good 

distinction round the optic disc boundary and where the 

blood vessels aren't terribly thick. additionally it's high 

worth of classification error rate. The poor performance of 

this methodology is determined in images with the presence 

of severe per outgrowth atrophy particularly once the blind 

spot boundary is totally missing.  

 

N. Classification using SVM (Simple Virtual Machine) 

 In  Herbert F. Jelinek et.al[15] proposes a way based mostly 

upon two-tiered feature extraction (low-level and mid-level) 

from images and Support Vector Machines. the most 

contribution of this work is that the analysis of BossaNova, a 

recent and powerful mid- level image characterization 

technique, that we tend to distinction with previous art 

primarily based upon classical Bag of Visual Words 

(BoVW). The new technique victimisation BossaNova 

achieves a detection performance (measured by space below 

the curve AUC) of 96.4% for laborious exudate and 93.5% 

for red lesions using a cross-dataset training/testing protocol. 

This methodology characterize retinal images in order to get 

powerful lesion classifiers while not the need of extra pre-

processing or post-processing operations. The disadvantage 

is that the strategy takes most computational time. 

 

III. CONCLUSION 
 
Different methodologies and techniques are mentioned 
during this paper for the detection of retinal area and 
classification of healthy and unhealthy retina. the primary 
step of retinal area detection includes the exclusion of the 
artefacts like the eyelashes and eyelids. For this we need to 



   International Journal of Computer Sciences and Engineering                                   Vol.-4(12), Dec 2016, E-ISSN: 2347-2693 

  © 2016, IJCSE All Rights Reserved                                                                                                                                        97 

own the extraction of textural features and classification 
supported the classifiers created.Various transforms like the 
Hough, Sobel, Prewitt, canny and wavelet transforms were 
used to do the edge detection techniques for police 
investigation the artefacts. For those images within which 
eyelashes were present active shape modelling is applied for 
localization of eyelashes followed by the eight directional 
filter bank. The eyelashes are of 2 types either divisible forms 
or in form of multiple eyelashes classified along. to get rid of 
such eyelashes gaussian filter and variance filter were 
applied. The above mentioned methodologies are applied 
mostly for iris detection or the retinal fundus pictures. the 
applying of these methodologies in case of SLO images area 
unit very rare. The extraction of features area unit done for a 
gaggle of pixels known as super pixels. The extraction of 
features vectors for super pixels are computationally efficient 
compared to feature vector extraction for each super pixel. 
From the above discussed methods the ANN classifier proves 
to possess the best performance and through the training the 
the super pixels from the training set images area unit 
assigned the category of either retinal area or artefacts 
depending upon the majority of pixels within the super pixel 
happiness to specific category. The above mentioned ways 
has been very helpful within the implementation of the the 
planned methodology of retinal area detection and 
classification of healthy or unhealthy retina. 
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