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What is Diffusion?
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A generative deep learning technique where we 
progressively denoise a sample.



What is Diffusion?
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With a trained model, 
we get this.



Problem Setup
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Autoregressive

10-day rollouts

U-Net backbone

14.2 M parameters

HuggingFace 
diffusers library

DDIM scheduler with 
20 denoising steps

v-prediction 
parameterisation



Problem Setup
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EUMETSAT OSI SAF 
25 km SIC data from 
SMMR, SSM/I, SSMIS

1988-2016 training

2017-2018 validation

2019-2020 test

Extensible to other 
domains and 
variables



Results
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Results
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10 Day Rollout for 
15-24 December 2019



Results (and answers to Observation or Forceast? quiz)
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A B C

D EF



Future Directions

Better metrics

Longer lead times

AMSR-2 and ice chart data

Latent diffusion

Joint / video diffusion

Vision transformers

Other sea ice variables

Other domains

Downstream integration
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ML4Cryo
A Community for Machine Learning & Cryospheric Scientists

Join the community today!

www.ml4cryo.github.io www.x.com/ml4cryo www.linkedin.com/ml4cryo

   0.  Scan the QR-Code or go to
        www.ml4cryo.github.io

 Sign up for the Slack Space1.
 Introduce yourself on #intros2.
 Start collaborating! :)3.
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