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Context:
➢ Practical joint denoising and super-resolution based on 

multi-exposed satellite bursts.
➢ Interpretable, learning-free method based on adaptive kernel 

regression. No hallucinated details in the predictions.
➢ Robust to optical flow inaccuracies and off-model movements 

using a rejection mask.
➢ Considerably low-peak memory usage and runtime compared to 

SOTA deep learning.
➢ Robust to jitter on the reported exposure ratios.

Handheld for Multi-Exposure Satellite Imagery:
� We generalize to satellite imagery the super-resolution algorithm of 

Wronski et. al, originally designed for handheld photography.
� The optical flow is model-agnostic: estimated using FNet or LK.
� Images are decomposed into base and detail components, to avoid 

artifacts caused by jitter on the exposure ratio.
� Details are merged using adaptive kernel regression:

Results:
� Despite running at a fraction of the cost of state-of-the-art 

algorithms, our approach perform almost as good for 
multi-exposed bursts.

� For single exposure bursts, our approach may perform better.
� The approach can automatically adjust to the estimated SNR.
� The approach never hallucinates, in contrast to DL methods.

Conclusion
� Interpretable lightweight joint multi-exposure SR alg.
� Results on par with recent CNNs but with less computes.
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� Use anisotropic gaussian fusion weights adapted to the local 
geometry by leveraging the structure tensor.

� Potential misalignment and optical flow inaccuracies are detected and 
rejected by estimating interpretable robustness maps:

� The global shape of the kernel may be adjusted to the estimated SNR: 
joint denoising and SR.


