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GLIDE
• Diffusion models can generate good quality images
• How to generate something specific?
• Answer: Guided Diffusion Model 

Class Conditional 
Alaskan Malamute

How about generate an image of  Alaskan Malamute doing something
How to generate such image ?

Answer : Text-Conditional Diffusion Model



GLIDE
• What are contributions of GLIDE?

• A Text-conditional image synthesis 
• Compared two different guidance strategies: CLIP guidance and classifier-free guidance

• Shown CFG based generated images are preferred by human evaluators for both photorealism and caption 
similarity

• GLIDE can be fine-tuned to perform image inpainting, enabling powerful text-driven image editing

Ways to condition diffusion models
• Explicit
• Classifier Guidance
• Classifier-Free Guidance



Conditioning Diffusion Models - Explicit
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Conditioning Diffusion Models - Explicit

Question : How to train this ?
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Conditioning Diffusion Models - Explicit
Train it using a large Image-Text dataset e.g., LAION 5B



[1] CVPR 2023 Diffusion Models Tutorial

Conditioning Diffusion Models - Classifier Guidance
Diffusion is an iterative denoising process that goes from noise to real image in a step by step manner
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Conditioning Diffusion Models - Classifier Guidance
Diffusion is an iterative denoising process that goes from noise to real image in a step by step manner

Denoising Trajectory

Main Idea : Perturb the denoising trajectory such that it end up generating the desired image

Question : How to perturb the trajectory?
Classifier Guidance is one approach
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Conditioning Diffusion Models - Classifier Guidance
How to get the perturbation?

Denoising Trajectory

Image Classfier

Gradient of the 
classifier w.r.t 
image

Objective of the classifier guidance : Perturb x such that it apperance matches to y

use gradient of 
the classifier
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Conditioning Diffusion Models - Classifier Guidance
How to get the perturbation?

Denoising Trajectory

Objective of the classifier guidance : Perturb x such that it apperance matches to y

use gradient of 
the classifierIssue : Classifier needs to be trained on noisy images



Conditioning Diffusion Models - Classifier-Free Guidance (CFG)
Problems with Classifier Guidance
• Fine-tune or retrain classifier on the noisy data samples

What does this mean ?

Solution (CFG)
• Let diffusion model itself provide guidance for perturbation

Train diffusion model jointly with and without explicit conditioning



Conditioning Diffusion Models - Classifier-Free Guidance (CFG)

Direction vector from unconditional 
model to conditional model

What does this mean ?

Use this for perturbation 
guidance

Guidance Scale



Conditioning Diffusion Models - GLIDE Results
“A stained glass window of a panda eating bamboo”

Same as explicit 
conditioning



Conditioning Diffusion Models - GLIDE Results
“A cozy living room with a painting of a corgi on the wall above a couch and a round coffee

table in front of a couch and a vase of fowers on a coffee table.”



Conditioning Diffusion Models - CLIP Based Guidance

Text EncoderImage  Encoder

Use this gradient to guide the diffusion process





Stable Diffusion

Zombie in Picasso style
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Stable Diffusion
Zombie in Picasso style

1

Zombie in 
Picasso 
style

Close

A retro style 
car

Far

CLIP Objective



Stable Diffusion
Zombie in Picasso style

3 Auto-Encoder e.g., VQ-VAE

Latent 
Representation



Stable Diffusion

2
Forward Process



Stable Diffusion

2 Zombie in Picasso style Zombie in Picasso style

Zombie in Picasso style Zombie in Picasso style

Reverse Process



Stable Diffusion - Results



Stable Diffusion - Results





DALL-E 2

321

Autoregressive

Diffusion

Generate Images From Captions



DALL-E 2
Generate Images From Captions



DALL-E 2 - Results
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SDEdit - Results



SDEdit - Results



SDEdit - Results



SDEdit - Results


