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ABSTRACT

TITLE: Convolutional Neural Networks for identification and classification of optic nerve damage features
ABSTRACT BODY:

Purpose: Optic nerve damage is one of the main features for identification of Glaucoma. The convolutional neural
networks are a promising tool for early detection of several diseases using medical images, with great importance in
developing countries, where access to medical services is difficult. The purpose of the study was to determine the
accuracy of convolutional neural networks to identify early optic nerve damage features on optic nerve photographs as
a method for automatic detection of Glaucoma suspects

Methods: A cross-sectional diagnostic test study was made. A designed model based on convolutional neural
networks was used to analyze optic nerve photographs and automatically segment the optic disc, measuring the total
optic disc diameter, the thinnest ring radius and the ratio between these two parameters to estimate the optic nerve
damage

Results: The experimental results shown that the proposed model is able to calculate the total diameter, the thinnest
ring radius and the ratio with a mean absolute percentage error of 9.9%, 23.9% and 24.8% respectively

Conclusions: Convolutional neural networks show good performance in detection of early optic nerve damage
features. This study is the first step to build a telemedicine tool to support physicians to detect glaucoma suspects
using optic nerve photographs
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Boxplot of model predictions (Blue = Convolutional Neural Network) versus measure taken by expert (Green =

Ophthalmologist) about optic nerve total diameter
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Boxplot of model predictions (Blue = Convolutional Neural Network) versus measure taken by expert (Green =
Ophthalmologist) about optic nerve thinnest ring radius



Layman Abstract (optional): Provide a 50-200 word description of your work that non-scientists can understand.
Describe the big picture and the implications of your findings, not the study itself and the associated details.: This
study evaluated the ability of a convolutional neuronal network to automatically identify optic nerve damage features
on optic nerve photographs
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