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Autoregressive models: 
make “local” predictions

Diffusion models: make 
“global” refinements 



The 'bling zoo' shop in new york city is both 
a jewelry store and zoo. sabertooth tigers 
with diamond and gold adornments…

Image credit: (Left) https://openai.com/index/dall-e-3/; (Right) https://openai.com/sora/ 

An ink sketch style illustration of a small 
hedgehog holding a piece of watermelon with 
its tiny paws, taking little bites with its eyes 
closed in delight.

https://openai.com/index/dall-e-3/
https://openai.com/sora/


Notation



Guidance Background



Sample from conditional, tempered distribution



Sample from conditional, tempered distribution



Sample from conditional, tempered distribution



Continuous: Follow log-prob gradient with respect to input



Continuous: Follow log-prob gradient with respect to input

External classifier Diffusion model
Classifier-based 
guidance



Continuous: Follow log-prob gradient with respect to input



Continuous: Follow log-prob gradient with respect to input



Continuous: Follow log-prob gradient with respect to input

Conditional 
diffusion model

Unconditional 
diffusion model

Classifier-free 
guidance



Discrete Guidance



Discrete:



Discrete: Back to the drawing board



Discrete: Preview of where we’ll end up



Discrete Classifier-Free Guidance



Discrete: Classifier-free guidance



Discrete: Classifier-free guidance

Conditional 
diffusion model

Unconditional 
diffusion model



Discrete Classifier-Based Guidance



Discrete: Classifier-based guidance



Discrete: Classifier-based guidance

In practice, we model sequences 
of text, not just individual tokens



terms



We will model 
this per token 
distribution 
instead





Model with 
discrete diffusion



Train classifier on 
noisy sequences:

Evaluate it on sequences of 
the form:



Putting it all together

Discrete Classifier-free guidance

Discrete Classifier-based guidance



Uniform Diffusion Language Models



For Masked Diffusion Models, generated tokens are ‘fixed’

Unmasked tokens are 
‘locked-in’ (even if incorrect!)





Experiments









Conclusion

https://arxiv.org/abs/2412.10193 https://github.com/kuleshov-group/discrete-diffusion-guidance

https://arxiv.org/abs/2412.10193
https://github.com/kuleshov-group/discrete-diffusion-guidance
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