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Abstract Results

Eve diseases which progress silently in eyes and cause

irreversible blindness are major concern issues . Accuracy O 00 Detection
nowadays, e.g. Glaucoma and Diabetic Retinopathy : II I I II

(DR). These diseases, if detected at an early stage, can | I : I Il

be cured. Our work deals with early detection of these e e e

eve diseases using techniques of image processing and
machine learning on fundus images of eye.

Introduction

« WHO approximates that 42 million people are currently blind in the world, 80% of which | §§§§f
could have been cured by early detection [1] 20.00%

*  The number of patients per ophthalmologist is around 2-3 lakhs in India. Apart from the |~ 5600 l I racy W Time (second)
lack of manpower, cost and time pose a major challenge in such scenarios [2]. '; ' 22.00%

e  The topmost causes of blindness are, Cataract (47.8%), Glaucoma (12.3%), AMD (8.7%) , thang  Ls Hoover Foracta Youssif Mahfou Propse

Diabetic Retinopathy(4.8%)

*  Fundus camera captures the 2-D image of back of eye and by analyzing its features such
as optic disc, cup and blood vessels various diseases can be diagnosed.
e We have detected these features using image processing and machine Iearning €
algorithms.
Materials and Methods ¥
For OD detection the blood vessel convergence L4
OPTIC DISC OPTIC CUP e

property along with brightest circular region feature
has been used In order to increase the robust-ness,
DICE DICE CDR Error
ic disc . el RIEs 10.6315.82 0.72440.16 33.87+22.11 0.24%0.20
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PR £UP thresholding * PPA detection accuracy on 114 (AlIMS dataset) + 165 (public images) : 89.2%

segmentation

Healthy Optic Nerve in

exhaustive set of features has been constructed. Optic Nerve Eye with Glaucoma

Clinical Features extracted for diagnosis

are:

1. Cup-to-disc ratio(CDR),

2. ISNT from disc and cup
Segmentation

3. Parapapillary atrophy (PPA) classification
using Resnet based architecture.

4. Disc Hemorrhage
Glaucoma CDR & ISNT,
. parameters PPA, DH

At last, a model has been trained to
classify images into healthy and
. glaucoma.

Input RGB fundus

Symptoms of DR are features like:

1. M [cro-a n.eu rysms (MA’S); l Result of retinal blood vessel segmentation on a ‘01_test.tif’ image of DRIVE database.
2 Bright lesions (Hard and Soft Exudates), .
S8 Haemorrhages, Vessel segmentation OD segmentation 1 ' | | | ' Performance of proposed algorithm on four different datasets
4 Abnormal growth of retinal blood vessels. ] ]
S.No. Dataset Acc Sen Spe AUC
Masking of normal 1 DRIVE 0.9554 0.7994 0.9705 0.9614
N " . . ikl = 2 STARE 0.9420 0.7480 0.9710 0.9596
Our approach is to mask out the normal retinal features (blood | '¢t 2 ; CHASEDBI 0959 07679 09702 09659
- vessels and OD) to focus on the abnormalities of retina. — 3 Average Performance 0.9533 07743 0.9723 0.9635
abr?éarr%r;??:esagres g : DRIVE(AUC=0.961)
. . : ® DRIVE:Expert-2
In our work, for vessel segmentation, till now, we have used rule basea o . mt‘;]
. image processing techniques and have achieved an average accuracy of : oall S o) |
~ | 95.33%o0n four different types of datasets. Now, we are trying to improve ¥ (= HRF(AUC=0.960)
the segmentation of fine vessel ends by using machine and deep %30 005 01 015 o0z o025 03 035 04
| learning techniques. Segmentation of bright lesions is another FPR (1"Speciiely)
| Ongging work. ~ Comparison of mean ROC curves of proposed algorithm on
: UG different datasets.
-
\ = Segmentation results of bright lesions (Exudates)
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step for diagnosing eye diseases, thus reducing the load _
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