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Denoising Diffusion Probabilistic Models (DDPM)
Overview

2024-2025 DL Course - Diffusion Models
2

Most of materials from Fidle - Deep Learning Introduction (https://www.fidle.cnrs.fr/w3/)

https://www.fidle.cnrs.fr/w3/


DDPM overview
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Recap: VAE
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Recap: VAE
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Recap: GAN
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Recap: GAN
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Recap: GAN
GAN convergence problems !
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GAN vs VAE

2024-2025 DL Course - Diffusion Models
9



DDPM principle
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DDPM principle
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DDPM principle
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DDPM principle
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DDPM principle
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DDPM forward diffusion
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DDPM forward diffusion
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DDPM forward diffusion
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DDPM forward diffusion

2024-2025 DL Course - Diffusion Models
18



DDPM computation
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Data distribution

Noisy data by a small 
gaussian noise



DDPM computation
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DDPM reverse diffusion
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DDPM reverse diffusion
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DDPM reverse diffusion
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM training
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DDPM sampling
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DDPM sampling
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DDPM sampling
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DDPM sampling
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DDPM sampling
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DDPM sampling
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Noise interpolation
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Architecture for Conditional Image Generation

2024-2025 DL Course - Diffusion Models
40



Conditional Diffusion: text to image
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Conditional Diffusion: cross attention
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Latent Diffusion: concept of Latent Space
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DPM
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Latent Diffusion Model
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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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