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Convolutional layers
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Convolutional parameters
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With padding
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Without padding
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Output_dimension  = (input_dimension - kernel_size + 2 x padding) / stride + 1
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Transposed convolution
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→ transposed convolution with a 3x3 input, 2x2 kernel, stride of 1, no padding, no output padding
→ output of dimension (3-1) x 1 - 2 x 0 + 2 + 0 = 4

From: https://www.youtube.com/watch?v=Vu5xXCKG5q8&t=29s
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→ transposed convolution with a 3x3 input, 2x2 kernel, stride of 2, no padding, no output padding
→ output of dimension (3-1) x 2 - 2 x 0 + 2 + 0 = 6
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→ transposed convolution with a 3x3 input, 2x2 kernel, stride of 2, padding of 1, no output padding
→ output of dimension (3-1) x 2 - 2 x 1 + 2 + 0 = 4
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→ transposed convolution with a 3x3 input, 2x2 kernel, stride of 2, padding of 2, no output padding
→ output of dimension (3-1) x 2 - 2 x 2 + 2 + 0 = 2
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→ transposed convolution with a 3x3 input, 2x2 kernel, stride of 1, no padding, output padding of 1
→ output of dimension (3-1) x 2 - 2 x 0 + 2 + 1 = 7

0 1
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U-Net networks



U-Net for semantic image segmentation

2024-2025 DL Course - Autoencoder - GAN
44



Image segmentation with a basic AE
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From AE to U-Net: Fully convolutional
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Variational Autoencodeur (VAE)
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Variational Autoencoder (VAE)
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Variational Autoencoder (VAE)
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Variational Autoencoder (VAE)
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Variational Autoencoder (VAE)
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Latent space mixing
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Latent space arithmetic
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Generative Adversarial Networks (GAN)



Which face is real?
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Principle
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How to train a GAN ?
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Wasserstein GAN (2017)
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Wasserstein GAN: Earth Moving Distance
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Wasserstein GAN
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Wasserstein GAN
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Wasserstein GAN - GP
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GANs: a big family
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Some useful references

● Fidle - Deep Learning Introduction (https://www.fidle.cnrs.fr/w3/) 
● CS231n: Convolutional Neural Networks for Visual Recognition (http://cs231n.stanford.edu)
● Neural Networks and Deep Learning (http://neuralnetworksanddeeplearning.com)
● Deep Learning (http://www.deeplearningbook.org)
● PyTorch (http://pytorch.org)
● Weights & Biases (https://wandb.ai/site/)
● Hugging Face (https://huggingface.co/)
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