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How to make diffusion models faster?*
*while maintaining a high quality of samples





speeding-up diffusion models

model architecture diffusion process 



speeding-up diffusion models

model architecture diffusion process 



Project outline

DDIM sampling (http://arxiv.org/abs/2010.02502)1.
Progressive Distillation (https://arxiv.org/abs/2202.00512)2.
EDM (https://arxiv.org/abs/2206.00364) + ODE solvers (Heun’s, DPM++
(https://arxiv.org/abs/2211.01095))

3.

Optional: Consistency Distillation (https://arxiv.org/abs/2303.01469)4.

Code: https://gitlab.cern.ch/mpiorczy/diffusion4fastsim 

http://arxiv.org/abs/2010.02502
https://arxiv.org/abs/2202.00512
https://arxiv.org/abs/2206.00364
https://arxiv.org/abs/2211.01095
https://arxiv.org/abs/2303.01469
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First results, DDIM (eta = 1.0)
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First results, DDPM
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Next steps

Broader evaluation of DDIM1.
Strided sampling with DDPM (https://arxiv.org/abs/2102.09672)2.
(Maybe) Investigate if it’s not beneficial to train the model with a higher number of
diffusion steps during the training and sample with a similar number of steps during the
inference. I.e. if T = 1000/4000, S = 200 better than T = 400, S = 200?

3.

Progressive Distillation4.

https://arxiv.org/abs/2102.09672

