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Background

e Jeam

e Workflow

* “Denoising Diffusion Probabilistic Models”

by Jonathan Ho, Ajay Jain and Pieter
Abbeel
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Forward Process

 (Gradually adds Gaussian noise at each time step

 Markov chain: memory-less progression

 (Generated states provide training data for the reverse process

Add noise Add noise




Forward Process

 (Gradually adds Gaussian noise at each time step

 Markov chain: memory-less progression

 (Generated states provide training data for the reverse process

q(Xr_, | Xp) q(Xt | Xr_1)

e~ N(0,1)




Backward Process

* |nverse of forward process

 Removes noise from image

* Predicts X, , by knowing X
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Model Overview

Sum up
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Model Overview

Data “augmentation” with Forward Process




Model Overview

Training process

(Input, Output)

(X, 1) = X,_4 .
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Model Overview

Inference: Image generator

?
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Implementation
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Implementation

Blockx32

lockx16

Blockx8
—

Blockx4

y— Flatten MLP

1x1X (2048+19-9\

128 x4 x4

8x8

Encoder: Block + Max Pooling

Decoder: Block + Upsampling

3 X 32 X
Fully connected + RelLU

128 x 32 x 32

Time Embedding

Ll

Copy and Concatenate
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Conclusion

e Our model  To improve
o Simplification of the model  Embedding time step
* | ow resolution image 32x32 e Attention mechanism
* Training takes 1 hour (GPU) e Fixed variance in forward process
* Available on: * Conditional generative (text-to-image)

 Hugging Face: “Cogito-Diffusion-Model”

 Soon on Cogito’s website

14



Diffusion Model


https://huggingface.co/spaces/marijanic/Cogito-Diffusion-Model

