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Supervised learning
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Learning from examples

Supervised learning
Classification :

Predict qualitative informations
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Supervised learning
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Unsupervised learning
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from data
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Unsupervised learning Learning from data alone
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Unsuperwsed Ieammg Learning from data alone

Clustering:
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Variational Antoencoder

(VAE)

FIDLE



Variational Autoencoder

affga-anffs

Input Encoder Latent space Decoder Output

(Convolutional layers) (Convolutional transpose layers)
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N Image piece Kernel 3x3
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By Pixabay From Pexels.com <
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3D convolution
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Convolutions

tf.keras.layers.Conv2D

Convolution layer

Stride
Step size
=>1

Padding

5 Active (« same ») or not (« valid »)
he =>Active

Original image

Kernel
=>3x3

lllustration:  An Introduction to different Types of Convolutions in Deep Learning
https://towardsdatascience.com/types-of-convolutions-in-deep-learning-717013397f4d
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Convolution layer

(2x2)
A

Original image
(5x5)

lllustration:  An Introduction to different Types of Convolutions in Deep Learning
https://towardsdatascience.com/types-of-convolutions-in-deep-learning-717013397f4d

Convolutions

tf.keras.layers.Conv2D

Stride
=>2

Padding
=> Desactivated (« valid »)

Kernel
=>(3,3)
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Variational Autoencoder

affga-anffs

Input Encoder Latent space Decoder Output

(Convolutional layers) (Convolutional transpose layers)
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Transposed Convolutions

Original image
(5x5)

A

Convolution layer
(2x2)

lllustration:  An Introduction to different Types of Convolutions in Deep Learning
https://towardsdatascience.com/types-of-convolutions-in-deep-learning-717013397f4d
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Variational Autoencoder

affga-anffs

Input Encoder Latent space Decoder Output

(Convolutional layers) (Convolutional transpose layers)
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MNIST dataset

1.0
0.8
0.6
0.4
0.2

IEIEIE@I

222222222222

999999999999

666666666666

#1



VAE with MNIST
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Dataset : 60.000 images, 28x28x1, 50 Mo - Run time : 6"30 on VT100 GPU
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VAE with MNIST
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Latent space
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CelebA dataset
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VAE with CelebA

nput Latent space Output
Encoder Decoder

(200,)
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Dataset : 200.000 images, 192x160x3, 140 GB - Run time : Th50 on VT100 GPU
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Using decoder as a generative network

Pick a
Random position
in latent space
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Face generation




Morphing from latent space

Woman
Blond hair
Smiling

Woman
Black hair
Smiling

Man
Black hair
Not smiling



Variational Autoencoder

Use cases :

Unsupervised

classification
Lo
Tt

Data
génération
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Image
Processing
(denoising, ...)
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Dimension
reduction

Anomaly
detection



Notebooks and more...

Ay GitLab

https://gricad-gitlab.univ-grenoble-alpes.fr/talks/fidle
\~ httpy//bitly/fidled3?

FIDLE
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https://gricad-gitlab.univ-grenoble-alpes.fr/talks/fidle

Merci !
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