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Self-supervised training set-up

Sun-induced fluorescence: assessing photosynthesis 
remotely

Comparison with in-situ SIF measurements

Loss and constraints for label-free training
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Smooth spatial variation 
of atmospheric contribution

High frequency spectral 
variation due to atmosphere
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Overall reconstruction MSE

BLUE weighted MSE

Signal constraint

Physical constraint

‣ Loss constraints 

‣ Sensor: BLUE weighting 

‣ Signal source: NDVI 

‣ Physical atmosphere 

‣ Architectural constraints:  

‣ differentiate between  
patch-wise and pixel-wise 
prediction

Reflected Radiance

Thermal Processes

Chlorophyll Fluorescence

Solar irradiance E0

Outlook

Improved simulation  with RTM emulationL̂

Applied approach to spaceborne DESIS

Adapting for use with ESA’s coming FLEX

Mohammed et al. (2019)
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Loss: reconstruction 

Input

Parameter estimation

v ∈ ℝdein

Pa
ra

m
et

er
s 

p

Input

Input

Simulation

L̂(p)L ∈ ℝD

x1

x2

λ

Updated preprint

http://dx.doi.org/10.17815/jlsrf-7-182
http://dx.doi.org/10.17815/jlsrf-7-182
mailto:j.buffat@fz-juelich.de

