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Self-supervised spectral reconstruction task for SIF retrieval

SIF from HyPlant in topographically variable terrain

First spaceborne SIF maps at 30m resolution

Overall 𝑅2

Spectral reconstruction‣ Polynomial emulator 𝐿
̂

for spectral reconstruction 

Consistency regularization‣ Perturbation in signal 𝐿𝛿𝑓
′

must be consistently retrieved

L2A estimates and initial SIF estimate as constraints‣ Use atmospheric estimates and simple MLP regressor 𝑓init

DESIS: semi-supervised training and constraints are necessary

Emulate the simulation to allow use of accurate RTM 

➢ Large scale sampling over input space
➢ 4th order polynomial is sufficient

Outlook

➢ Deep Learning provides a way to combine feature-
based SIF retrieval with spectral fitting (SFM) 
approaches.

➢ We have developed a reconstruction-based loss and 
training constraints for self-supervised SIF retrieval 
in airborne and spaceborne data.

➢ This allows HyPlant SIF retrieval in generalized 
conditions and first SIF maps from DESIS

➢ Our method is suitable to be applied to FLEX + Sentinel-3 
tandem data

➢ Hyperspectral foundation modelling for simultaneous 
training in multi-modal data will allow sensor integration
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