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Effect of Digital Elevation Model on 
Geolocation

Therefore, L1B products can be of great interest for users who 
want to:

• Manage their own orthorectification, using their own 
Digital Elevation Model (DEM)

• Reproject the data in their own projection

• Have access to the whole overlapping area between 
detectors (the overlapped information is not reachable in 
L1C/L2A products because a choice is done, and only the 
radiance of one detector is provided)

• Have the L1B radiometry without L1C Top of Atmosphere 
conversion

Sen2VM allows:

• Computation of geolocation information 
within a proper  
latitude/longitude/(elevation) reference 
system from sensor to ground or the 
other way

• Select its own Digital Elevation Model 
(DEM)

• Select its own step or geolocation 
information (the higher the more 
precise)

• Select its own referential system

The Sen2VM is split into 3 parts:

• Sen2VM core: standalone tool designed 
to generate geolocation grids that will be 
included in the Level-1B (L1B) product.

• a SNAP plugin calling the Sen2VM core
• a contribution to gdal through a gdal 

driver to handle the new geolocation 
grids (allowing gdal_translate and 
gdal_wrap)

Sen2VM environment

Geolocation: sensor to terrain 
« mapping »

• Direct location: from the Sensor (row, 
col) to ground (lon, lat, alt)

• Inverse location: from the Ground 
(lon, lat, alt) to Sensor (row,col)

• Versus other geo-libraries:
=> Equivalent results

• Performing L1C orthorectification with several methods and computing dense correlation (with Pandora2D) 
versus official L1C images:
=> <10cm of mean shift

Sen2VM is proposed as a Free and 
Open-Source Software 

Apache V2 opensource license

• Hosted on GitHub public repository
https://github.com/sen2vm

• Enhancement of a Sentinel-2 GDAL driver:
Available on gdal-3.12.0, (3rd of Nov, 2025): 

https://github.com/OSGeo/gdal/milestone/63?closed=1

For any questions you can contact us at:
sen2vm@cs-soprasteria.com

L1B orthorectified with
 Sen2VM grids

Official L1C orthorectified

Performances

The Copernicus Sentinel-2 is a European 
mission that acquires wide-swath (290km), 
high-resolution (10m max), multi-spectral (13 
bands) images of the Earth.

The wide swath is ensured by 12 staggered 
detectors, overlapping each other’s.

Due to their worldwide regular acquisitions and 
accurate geolocation (<5m CircularError90), 
Sentinel-2 satellites has been offering since 
several years now a massive quantitative and 
qualitative resource for the Earth observation 
community

Sentinel-2 mission:

Each Sentinel-2 acquisition is generated at multiple levels, 
with higher levels indicating greater modification or enhancement
through scientifical algorithms:

• Level-1B radiances in sensor geometry are composed of Granules 
not geolocalised (yellow)

• Level-1C Top of Atmosphere reflectance (green) orthorectified 
with using the Copernicus 30m Digital Elevation Model (DEM)

Since the beginning of the mission, only Level-1C and Level-2A 
products have been publicly available. Level-1B products (in sensor
geometry) require advanced expertise, particularly for georeferencing.
Since 2024, Level-1B products are also accessible for download via CDSE through a dedicated account, which 
can be requested from ESA.

Sentinel-2 image data representation
Yellow L0-L1A/B  - Green L1C – Image 

Quicklook

Sentinel-2 Data structure:
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