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motivation 
and results







Low-res public satellites

● Sentinel 2 10 m
● Landsat 30 - 15 m
● PROBA-V 300 - 100 m

 $   cheap / free
⤾  high revisit frequency

    PROBA-V 
    2-daily
    coverage
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On Fusion



What is Fusion?

“A nuclear reaction in which 
atomic nuclei of low atomic number
fuse to form a heavier nucleus 
with the release of energy.”

 Oxford dictionary



What is Fusion?

“Referring to food or cooking which
incorporates elements of both Eastern
and Western cuisine.”

 Oxford dictionary

https://www.pinterest.co.uk/pin/452330356296671351

https://www.pinterest.co.uk/pin/452330356296671351


  What is Fusion?

“the process or result of joining two
or more [representations] together to
form a [new representation] ”

 Oxford dictionary
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Fusion - under the hood

do something...

Fused representation contains
more information

than individual representations



Recursive Fusion 

Low-memory & fast fusion, by design

● Fusion in LR space

● O(log
2
k) fusion layers

● O(k) fusions
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Implicit 
co-registration
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Ablation study - choice of reference frame
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HighRes-net in a nutshell
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Registration 
in the loss



ShiftNet
(register)

Lanczos
resamping
(shift & interpolate)

  (Δx, Δy)

HR mask

SR shifted view
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SR view

HR view

Ablation study: Registered lossShiftNet-Lanczos component



All transformations

Homographies

Affine

Translations

Transformation space



HRnet
(super-resolve)

ShiftNet
(register)

Lanczos
resamping
(shift & interpolate)
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 Loss
 function

 L(◼,◼,◼)

HR mask

SR shifted view

End-to-end training



Applications 
/ Future work

Now - Space weather (NASA Frontier Development Lab)

Future - Calibrate hallucinations

Future - Human Rights   (Amnesty International / HRW)



LR input
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ground truth
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Q&A

freddie@element.ai
@alkalait

Q&A

ai4good@elementai.com
@alkalait
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