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Stable Diffusion Fuss





Source of Inspiration
• The Secret Pass - Eagle Nest

Personal work featured in Rutkowski's ArtStation portfolio.

MS TECH VIA STABLE DIFFUSION

Rutkowski’s name has been used as a prompt around 93,000 times! 



The Big Debate



Hot from the Press



Tech Talk



The Era of Machine Learning



A New Way for Science & 
Technology

project page

arXiv publication

journal paper

GitHub repository

blog posts



Open Source Community
• One Good Example



Outsourcing to Society
• Google, Meta and many more…



Deep Learning (R)evolution



Historical Context



Exponential Growth



Image Serendipity



Metadata from Images
• Image Analisys



Features in Images
• Image Structuring



Image from Images
• Style Transfer



Image-to-Text
• Image Captioning



Text-to-Image
• Image Synthesis



The Mathematics
of Machine Learning



Computational Applied Mathematics

• Computation Model

PROCESSINGINPUT OUTPUT



Old, New Way
• Algorithm Code

• Network Architecture

DATA OUTPUT



Neural Networks

• Perceptron
(operator)

• Neural Nets
(composition)

learn



Learning from Data
• Stages

1.

2.

3.  Inference

Validat
e

Trai
n

Model

Data Set

Input Output



Deep Neural Network 
Architectures



Deep Neural Networks
• Multi Layer Architecture

Layers

Operators

Input Output

Hierarchy of Representation



Types of Neural Networks
• Analysis

• Synthesis

• Full

MetadataInput
Data

Output
DataCode

Output
Data

Code

Input
Data



Convolutional Networks

• Convolution Operators

• Deep Convolutional Neural Networks

learned

• Learn Features (Image)

human vision



Recurrent Networks
• Learn a Sequence Process (Text)

little red riding hood ….



(Variational) Auto-Encoders
• Learn Representations

[z]

(General Probability Distributions)



Natural Language Models



Model

Semantic Structure

Model  is a Subspace in a High Dimensional Space



Embeddings of Vector Spaces 
• Embedding Space (100D - 1000D)



Word - 2 - Vect
• Semantically related words are close in vector space



Analogies / Operations
• Differences between words ~ Structure



Generative Models



The First Paper  (2014)
• Ian Goodfellow



GANs Explosion  (2017)



Analysis vs. Synthesis
• Discriminative Model • Generative Model

Z

Latent Code

(latent code)
(class)



Modeling a Data Distribution

ModelData

training



Training and Inference
‣ Network (Model)

• Sample Generation

• Training the Model

(𝑧!, 𝑧")

(self-supervised training)

𝑧! 𝑧!



Types of Generative Models

(2014)

(2020)

(2015)

(2014)



Diffusion Models
• Sequential Application of Denoising Auto-Encoders

noise 

Encoder / Decoder (learned)

….

Add Noise (fixed)



Text & Images



Clip - unClip
• CLIP : image to text

• unCLIP : text to image

(Image Caption)

(Text-Image Generation)



Contrastive Language–Image Pre-training

• Learn Text-Picture Correlations

𝑇"𝐼"



Visual Concept Prediction
• Embeddings

• Visual-Semantic Similarity

55 13 24 90
image embedding

text embedding



Clip

input

output

model

training

inference



Creative Tools



GauGAN
• Visual Semantics





DALL-E   2
• Lexical-Visual Semantics





A Look Deep Inside:
DALL-E, Stable Diffusion, et. al.



DALL-E 2  (unClip)

‣ Clip + Diffusion

• OpenAI (April 2022)

input

outputdiffusion
prior

diffusion
decoder

image embeddingtext  embedding

input

1. Contrastive 
Training

2.Text-to-Image
Generation



Stable Diffusion

‣ Latent Diffusion Model

• LMU Munich (April 2022)



Imagen
• Google Brain (June, 2022)

‣ Text Encoder (Transformer,T5-XXL)
- maps text to sequence of embeddings 

‣ Cascade of Conditional Diffusion Models 
- map embeddings to images 

of increasing resolutions 



–L.V.

“That’s All Folks!" 

"Stay Tuned for the Next Episodes.” 


