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Three main structures: 

- The optic disc 
- Retinal blood vessels
- The macula 
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Glaucoma refers to a deepening or 
excavation of the optic nerve head. 

And there are three main forms of 
glaucoma:

1. Open-angle glaucoma
2. Angle closure glaucoma and 
3. Congenital glaucoma
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1. Fundus photograph 
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Main differences:

Fundus Photograph OCT

RGB image Tomography (up to 3D image)

Less accurate measurements High accurate measurements

Low cost Prohibitively expensive for mass screening
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Image taken from https://res.mdpi.com/remotesensing/remotesensing-06-00776/article_deploy/html/images/remotesensing-06-00776f3.png
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A Dice index of 0.70 was obtained for the optic cup segmentation
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atio between area occupied 
by the Cup and the Disc
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Image taken from: https://github.com/mdbloice/Augmentor
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A Dice index of 0.91 and 0.78 were obtained for the optic disc 
and optic cup
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Image downloaded from: https://blog.datawow.io/cnn-models-ef356bc11032
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Model Name AUC Accuracy F-score # parameters 
(in millions)

VGG16 0.9632 0.8948 0.9005 138

VGG19 0.9686 0.9069 0.9125 144

InceptionV3 0.9653 0.9000 0.9056 23

ResNet50 0.9614 0.9029 0.9076 25

Xception 0.9605 0.8977 0.9051 22
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https://medium.com/neuralspace/kaggle-1-winning-approach-for-image-classification-challenge-9c1188157a86
https://www.kaggle.com/
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1 Auto-Encoding Variational Bayes. Diederik P Kingma, Max Welling
- http://kvfrans.com/variational-autoencoders-explained/
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1 Unsupervised Representation Learning with Deep Convolutional Generative Adversarial Networks. 
Alec Radford, Luke Metz, Soumith Chintala

https://arxiv.org/search/cs?searchtype=author&query=Radford%2C+A
https://arxiv.org/search/cs?searchtype=author&query=Metz%2C+L
https://arxiv.org/search/cs?searchtype=author&query=Chintala%2C+S


           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis             4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis

Web App: https://cvblab.synology.me/ganval/index.php
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Ten experts with 3 to 8 
years of experience

Cohen's kappa

- 0 represents random 
chance

- 1 represents a perfect 
agreement between the 
ground-truth and the 
expert.
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1 Adrian Colomer et al., Colour normalization of fundus images based on geometric transformations applied to their 
chromatic histogram. 



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis

Average 2D-histogram Real Images Synthetic Images

Real 0.0028 (0.000325) 0.0036 (0.000543)

Synthetic 0.0031 (0.000461) 0.0022 (0.000562)
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Synthetic Images Real Images

Vessel proportion1 0.1431 (0.0306) 0.1519 (0.0306)

Optic Disc proportion 0.1776 (0.0339) 0.2456 (0.0722)

Background 0.6792 (0.0428) 0.6025 (0.0795)

1 Sandra Morales et al., Computer-Aided Diagnosis Software  for  Hypertensive  Risk  Determination  Through  Fundus  Image  Processing.
2 L Theis et al., A note on the evaluation of generative models.

Quality evaluation of synthetic images should be 
specific for each application2!



●
●



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis

Tero Karras et al., Progressive Growing of GANs for Improved Quality, Stability, and Variation. ICLR 2018
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t-SNE stands for t-Distributed Stochastic Neighbor Embedding. It is a technique for dimensionality 
reduction that is particularly well suited for the visualization of high-dimensional datasets
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Average 2D-histogram Real Images DCGAN method Costa’s method

Real 0.0028 (0.000325) 0.0036 (0.000543) 0.0013 (0.000262)

DCGAN method 0.0031 (0.000461) 0.0022 (0.000562) 0.0016 (0.000439)

Costa’s method 0.0031 (0.000126) 0.0035 (0.000178) 0.0010 (0.000163)
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Real Images DCGAN Images Costa’s method

Vessel proportion 0.1519 (0.0306) 0.1431 (0.0306) 0.1026 (0.0195)

Optic Disc proportion 0.2456 (0.0722) 0.1776 (0.0339) 0.1851 (0.0396)

Background 0.6025 (0.0795) 0.6792 (0.0428) 0.7122 (0.0437)



           1. Introduction       2. Segmentation        3. Classification                       4. Image synthesis              4. Image synthesis

ROC curve illustrates the diagnostic ability of a binary classifier system
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