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What is Stable Diffusion?

• Abilities:

• Generates images from text

• Modifies images based on text

• Enhance low-resolution or low-detail images

• Deep-learning, text to image model

• Generate detailed images based on text descriptions

• Stable Diffusion v2.1 & Stable Diffusion v3.5



How Stable Diffusion Works



How Stable Diffusion Works



Components of Stable Diffusion



Image Generator



Image Decoder



Overview of Main Components



Diffusion Recap



SD: Step-by-Step Process



Diffusion



Visualize Set of Latents



Diffusion
Process



Steps 2 and 4



Another example of 
the diffusion 
process



Diffusion Process



Training Example



Generating Training Examples



Noise Predictor



Removing noise to get an image



Denoising



Continuing to Denoise



Denoising Diffusion Probabilistic Models

• Paper published in December 2020

• Process used in Stable Diffusion, Dall-E, Imagen

• Generates images without text data



High-Resolution Image Synthesis with Laten 
Diffusion Models
• Paper published in 2021/2022 (update)

• Increase speed of image generation process

• Run diffusion on compressed version of image



Compression via Autoencoder



Forward Process



Figure 3. Latent Diffusion Models (LDMs)



Latent Variable Space



Text Encoder



Training CLIP



Contrastive pre-training



Create dataset classifier from label text



Examples of CLIP on various datasets



Feeding Text Information into Image Generation



Dataset now includes encoded text



U-Net Architecture



UNet Noise Predictor (no text)



More Details



Adding Text to UNet Noise Predictor



Looking Inside



Current State of the Art

• Some of the major players:

• Stability AI

• DALL-E 3

• Midjourney

• Seedream AI

• Large Dueling Arena

• Artificial Analysis Text to Image Leaderboard



Additional References

• The Illustrated Stable Diffusion – Jay Alammar

• How does Stable Diffusion work? – Andrew

• Stable Diffusion Public Release – stability.ai

• Latent text-to-image diffusion models – Hugging Face

• Stable Diffusion Example Jupyter Notebook – Google Colab

• Stable Diffusion 2.1 Demo – Hugging Face/StabilityAI

• Stable Diffusion with Diffusers – Patil, Cuenca, Lamber, and von Platen

• The Annotated Diffusion Model – Niels Rogge and Kashif Rasul

• Mikes-StableDiffusionNotes – Mike Brave


