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Company Introduction
ClearSky Vision is a startup 
located in Denmark with a 
vision of increasing data 
availability and usability in 
earth observation. That has 
resulted in two technologies 
that are further explained to 
the right -> 

Our focus has also been on 
developing products using 
Sen2Cor, however, our deep 
learning algorithms are 
versatile, and we are now 
testing this on other data types 
and sources.  

A deep learning approach to 
escalate bottom-of-

atmosphere correction in 
earth observation by 

estimating the final images 
instead of doing the actual 

calculations. It can, compared 
to Sen2Cor, produce the image 

x180 times faster (in 10 
seconds) with 99.7% accuracy. 

A deep learning approach to 
remove clouds and shadows 
from Sentinel-2 imagery by 

combining satellite data from 
numerous constellations into 
one daily, cloud-free image. 
The deep learning model is 

primarily developed for 
agricultural monitoring and 

uses long time-series of 
images to estimate daily 
changes on the ground. 



Project Introduction

• Doing bottom-of-atmosphere (BoA) correction is a necessity 
which on Sentinel-2 imagery is usually done with Sen2Cor. 
However, this project will explore “Vista_S2-L2A” on the 
Food Security Platform (TEP).

• The goal is determining the feasibility of accelerating the 
BoA algorithm with deep learning models.  

• The NoR grant is necessary to get access to the data.
• Due to the huge amounts of data needed for the cloud 

removal algorithm, and some problems getting access to 
enough data from Vista (we need long time-series of all data 
for the model, even fully clouded images, which Vista does 
not produce), the cloud removal algorithm has not yet been 
trained on Vista_S2-L2A.  However, the Rapid BoA algorithm 
brings the possibility one step closer.



Project Roadmap & Objectives

• Use The Food Security Platform (TEP) to access 
thousands of Vista_S2-L2A tiles.

• Train a deep learning algorithm to estimate Vista 
Vista_S2-L2A images.

• Compare results from Vista_S2-L2A to Sen2Cor and 
how it affects the end-user application.

• The objective is to determine the feasibility of 
estimating Vista_S2-L2A with a deep learning model.

• It is also an objective to determine any special 
hardware requirements for running the algorithms 
(e.g. GPU).



Visual Results

Level-1c Vista_S2-L2A Rapid BoA

4 hours to produce 10 seconds to produce



Accuracy Results

Pixel Error B2 B3 B4 B5 B6 B8 B8a B11 B12

Percent 0.13% 0.13% 0.12% 0.14% 0.13% 0.15% 0.18% 0.07% 0.06%

Values 15.6 15.8 14.1 16.4 16.1 18.3 21.6 8.0 7.0

• The model has been validated on out-of-sample data in close proximity to the training data 
from Central Europe (~99.85% accuracy). 

• The error rate is consistent with Sen2Cor results, and the images have been produced equally 
fast. It seems like Sen2Cor and Vista_S2_L2A is a comparable problem for the deep learning 
model.

• The spectral band error in red and near infrared results in 0.25% error when measured in 
NDVI. Meaning it’s on an average 0.005 NDVI values off the true target which is negligible for 
most applications. 

• The deep learning algorithm can be run on cheap cloud GPUs, making it TEP capable.  



Conclusion

The initial results shows that 
the data can be produced 
equally fast with Vista_S2-
L2A which makes it x720 

faster. 
The initial accuracy results 

also show that the error rate 
is on par with the baseline 
from Sen2Cor even though 

the problem is more 
“difficult”.  

The societal benefits are 
increased data availability 

and overall faster data 
delivery. This has the 

capabilities of providing 
researchers with data that 
could otherwise be difficult 
to obtain or at least slow for 

the researcher to obtain. 

The overall results are 
promising as the resulting 
error in NDVI are very low. 
This project proves for us 

that the deep learning 
algorithm has the capabilities 

to solve a wide range for 
computational problems in 
earth observation as it can 
do Vista_S2-L2A as well as 

Sen2Cor. 


