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Computer Vision 1.0 (before 1990)

From: Serre T., “Hierarchical Models of the Visual System”.From: https://en.wikipedia.org/wiki/Visual_system
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Computer Vision 1.0 (before 1990)

From: Marr D. “Representation and recognition of the spatial organization of three-dimensional shapes”, 1978.
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Computer Vision 1.5 (1990-2012)

From: 
https://commons.wikimedia.
org/wiki/File:Cat03.jpg
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Computer Vision 1.5 (1990-2012)

Feature 

Extraction

Vector describing 
image properties

From: 
https://commons.wikimedia.
org/wiki/File:Cat03.jpg

From: 
http://areshmatlab.blogspot.com/2010/04/feature-
detection-using-scale-invariant.html
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Computer Vision 1.5 (1990-2012)
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From: 
https://commons.wikimedia.
org/wiki/File:Cat03.jpg

From: 
http://areshmatlab.blogspot.com/2010/04/feature-
detection-using-scale-invariant.html
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Computer Vision 1.5 (1990-2012)
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Cat: 0.95

Tiger: 0.04

Dog: 0.01
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From: 
https://commons.wikimedia.
org/wiki/File:Cat03.jpg

From: 
http://areshmatlab.blogspot.com/2010/04/feature-
detection-using-scale-invariant.html
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Computer Vision 1.5 (1990-2012)
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Computer Vision 2.0

Cat: 0.95

Tiger: 0.04

Dog: 0.01

Deep neural network
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Computer Vision 2.0 beats humans

n ImageNet Large Scale Visual Recognition Competition

n 1000 image classes

n 1.2 M training images 

n 100k test images

From: https://blog.acolyer.org/2016/04/20/imagenet-classification-with-
deep-convolutional-neural-networks/
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Computer Vision 2.0 beats humans

n ImageNet Large Scale Visual Recognition Competition

n 1000 image classes

n 1.2 M training images 

n 100k test images

From: https://devblogs.nvidia.com/mocha-jl-deep-learning-julia/image1/
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Neural Network Architecture for Semantic Segmentation

Ronneberger O. et al., “U- Net: Convolutional Networks for Biomedical Image Segmentation”, 2015.
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Training

1. Training images with reference labels REF

2. Initialize neural network NN parameters randomly

3. DO

4. Apply NN to a batch of training images → OUTPUT

5. Compute the difference between OUTPUT and REF → LOSS

6. Compute LOSS derivatives w.r.t. NN parameters → GRADIENTS

7. Apply GRADIENTS to update NN parameters

8. UNTIL convergence
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Training

Image courtesy of Dr. Hans Meine
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Selected Deep Learning 
Applications in the 

Medical Context
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Anomaly Detection

Schlegl T. et al., “Unsupervised Anomaly Detection with Generative Adversarial Networks to Guide Marker Discovery”, 2017.
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Deep MR to CT Synthesis

Wolterink J.M. et al., “Deep MR to CT Synthesis using Unpaired Data”, 2017.
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Thank you for your attention J

Questions?
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Computer Vision 1.5 (1990-2012)

Cai X. et al. “Heterogeneous Image Feature Integration via Multi-Modal Spectral Clustering”, 2011.
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Training

Image courtesy of Dr. Hans Meine
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Weakly Supervised Training

Kervadec H. et al., “Constrained-CNN losses for weakly supervised segmentation”, 2018.
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Weakly Supervised Training

Kervadec H. et al., “Constrained-CNN losses for weakly supervised segmentation”, 2018.


