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ImageNet-1000 Results

ResNet
method top-1 err. top-5 err.
100% VGG [41] (ILSVRC' 14) - 8.431
GoogLeNet [44] (ILSVRC’14) - 7.89
VGG [41] (v5) 24.4 7.1
level of ki PReLU-net [13] 21.59 5.71
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Generative Models

BrainBrush Deep Blood by Team BloodArt
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Pattern Recognition (CVPR), 2016 IEEE Conference on. IEEE, 2016.




Generative Models
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with stacked generative adversarial networks." arXiv preprint
arXiv:1612.03242 (2016).
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Generative Models

CycleGAN

neur Zhu, Jun-Yan, et al. "Unpaired image-to-image translation using cycle- @
vonelnesescsiienienel - consistent adversarial networks." arXiv preprint
arXiv:1703.10593 (2017).
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Generative Models

Neur Wolterink, Jelmer M., et al. "Deep MR to CT synthesis using unpaired
data." International Workshop on Simulation and Synthesis in Medical @ McGill o
Imaging. Springer, Cham, 2017.



Introduction

For Deep Learning, you need:

1.

2.
3.
4

Artificial Neural Network
Loss

Optimizer

Data
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Artificial Neurons

Feedforward Recurrent
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Artificial Neurons
o RelLU
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Artificial Neurons

Logistic Regression

0o =o(x) =a(wli+ b)
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Hartl, Florian. “Logistic Regression — Geometric Intuition” W McGill oo {ft)} Hesth Cenre”
https://florianhartl.com/logistic-regression-geometric-intuition.html



Neural Networks

5 Support
g Vector
Machine
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Neural Networks
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Neural Networks




Neural Networks
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Backpropagation

1. Random 0O initialization
lterate:

1. Forward - compute loss

o mews

2. Backward - update parameters



Backpropagation




Backpropagation
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Backpropagation
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Backpropagation
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Backpropagation
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Data Manifold
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Data Manifold
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Convolutional Neural Networks

CNN/convnet neurons:
1. Have receptive field
2. Share weights

R MC( i ill Centre universitaire McGill University
\CvA de santé McGill Health Centre
\&/



Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks
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Convolutional Neural Networks

. ro
Institut et hépital neurologiques de Montréal 44 Centre universit.
Montreal Neurclogical Institute and Hospita O C 1 de santé Mc!

aire McGill University
Gill Health Centre



Convolutional Neural Networks
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Convolutional Neural Networks
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AlexNet trained using: 90% parameters

1. Dropout

2. Batch Normalization

Krizhevsky, Alex, llya Sutskever, and Geoffrey E. Hinton. "ImageNet
classification with deep convolutional neural networks." Advances in
neural information processing systems. 2012.



Convolutional Neural Networks

Krizhevsky, Alex, llya Sutskever, and Geoffrey E. Hinton. "ImageNet ;
classification with deep convolutional neural networks." Advances in @ McGill
neural information processing systems. 2012.
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Challenges

Data quantity
Data size

Data quality
Data variability

. Unexpected pathology
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