
Deep learning

Stéphane Canu
asi.insa-rouen.fr/enseignants/~scanu

2016, Fréjus

September 30, 2016

asi.insa-rouen.fr/enseignants/~scanu


Plan

1 Apprendre à étiqueter une image avec un réseaux de neurones
The ImageNet challenge
Deep Learning architecture
Deep network training



OCR: the MNIST database (Y. LeCun, 1989)

use convolution layers



The caltech 101 database (2004)

101 classes,
30 training images per
category

...and the winner is
NOT a deep network

I dataset is too small

use convolution + Recitification + Normalization + Pooling

in What is the Best Multi-Stage Architecture for Object Recognition? Jarrett et al, 2009



The image net database (Deng et al., 2012)

ImageNet = 15 million labeled high-resolution images of 22,000 categories.
Large-Scale Visual Recognition Challenge (a subset of ImageNet)

1000 categories.
1.2 million training images,
50,000 validation images,
150,000 testing images.

www.image-net.org/challenges/LSVRC/2012/

www.image-net.org/challenges/LSVRC/2012/


Deep architecture and the image net

The Alex Net architecture [Krizhevsky, Sutskever, Hinton, 2012]

60 million parameters
using 2 GPU
regularization

I data augmentation
I dropout
I weight decay



A new fashion in image processing

shallow approaches

deep learning
Y. LeCun StatLearn tutorial



ImageNet results

Année de publication
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2012 Alex Net
2013 ZFNet
2014 VGG
2015 GoogLeNet / Inception
2016 Residual Network

karpathy’s blog: karpathy.github.io/2014/09/02/what-i-learned-from-competing-against-a-convnet-on-imagenet/

karpathy.github.io/2014/09/02/what-i-learned-from-competing-against-a-convnet-on-imagenet/


From 15% to 7%: Inceptionism

Network in a network (deep learning lecture at Udacity)

Christian Szegedy et. al. Going deeper with convolutions. CVPR 2015.



From 7% to 3%: Residual Nets

.

Beating the gradient vanishing effect
K. He et al, 2016



Learning Deep architecture

min
W∈IRd

n∑
i=1

‖f (xi ,W )− yi‖2 + λ‖w‖2

d = 60× 106 f is a deep NN
n = 1, 200 000 ++
λ = 0.0005

Y. Bengio tutorial



Then a m. occurs: learning internal representation

Y. LeCun StatLearn tutorial



Then a m. occurs: learning internal representation

CS231n: Convolutional Neural Networks for Visual Recognition



Andrej Karpathy, Deep Learning Summer School 2016



...and Keras (based on theano)



Pour en savoir plus : deep learning at Udacity (free course)



Deep architecture: more contests and benchmark records

speech (phoneme) recognition and synthesis,
text processing, automatic translation,
image processing (MS COCO),
ICDAR Chinese handwriting recognition benchmark,
Grand Challenge on Mitosis Detection, Road sign recognition
Higgs boson challenge



Machine Learning in High Energy Physics

The winning model is "brute force"
a bag of 70 dropout neural networks
three hidden layers of 600 neurons
produced by 2-fold stratified cross-validations

https://www.kaggle.com/c/higgs-boson

https://www.kaggle.com/c/higgs-boson


Comment ça marche ?
Programmation par l’exemple (et beaucoup - des méga données)

une bonne architecture :
I Inception
I Residual Networks
I Ensembles

un bon critère :
I intégrer des connaissances a priori
I adjustment aux données (énergie)
I des mécanismes de régularisation

F Drop out
F Noise injection

une bonne procédure d’optimisation

des ressources informatiques suffisantes
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