S2DR3: Effective 10-Band 10x Single Image
Super-Resolution for Sentmel -2
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e Does Single-Image Super-Resolution Work?

e Is SISR usetul?

e Why does it work? (Or why it doesn’t?)



RMSE: 0.0395

PSNR: 28.1682 dB
os1 SSIM: 0.7939

R2: 0.87
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Gamma Earth S2DR3 - Sentinel-2 Deep Resolution 3.0
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ez Effective 10-Band 10x Single Image Super-Resolution for Sentinel-2

The notebook showcases the performance of the S2DR3 module. Detailed description of the module, as well as performance analysis can be
found in the following white paper. Please contact info@gamma.earth for extended functionality, commercial use and other enquiries.
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S2DR3 module will fetch Sentinel-2 data for the provided location and data and will super-resolve the 10 multispectral bands from the original
10m and 20m resolution to the targe spatial resolution of Tm/px. The output is a 10-band 1m/px multispectral georeferenced TIF image. The
output product will be generated in the local filesystem path '/content/output’, which will contain 4 products:

= S21 2Ax10_T[MGRS}HDATE]-[UID]_MS.tif = 10-band multi-spectal image
» S2L2Ax10_T[MGRSHHDATE]-[UID]_TCL.tif — True colour RGB image
» S21.2Ax10_T[MGRS}HDATE]-{UID]_NDVI.tif - Pseudo-colour NDVI image
« S21 2Ax10_T[MGRS]{DATE}-[UID]_IRPLif — Ifra-red preudo-colour image
The order of the 10 bands in the multi-spectral product is: B02, B03, B04, BOS, B06, BO7, B08, B8A, B11, B12
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v |nstallation

'apt install -qq gdal-bin
!pip —-q install https://storage.googleapis.com/@x 601307 fa5/s2dr3-20240430. 1-cp310-cp310-Llinux_x86_64.whl
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Single-Image Super-Resolution Does Work

e The spatial resolution of the super-resolved images is
increased (the image is upsampled)

e The information content of the super-resolved images
is increased

e The entropy of the super-resolved images is reduced



SISR Is Useful

150 million sq. km over the last
3 years for commercial clients
including

o Bayer, KWS, Limagrain,
CNH, Mahindra, ICL, etc.

S2DR3 on Google Colab
o 1 month
o 150,000 sq. km

o 10,000 runs




Why SISR works? (Or why it doesn’t?)



Why SISR works? (Or why it doesn’t?)
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Sentinel-2 Processing Levels from Level-0 to Level-2a
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Level 0
Consolidated

DECOMPRESSION

4

SWIR PIXELS
REARRANGEMENT

Level-1a

RADIOMETRIC
CORRECTIONS

- Inv. onboard equalisation
- Dark signal correction
- Blind pixels removal

Ralati

P
. Defectivelno-data

correction

- Deconvolution/Dencizing
- Binning of 60 m bands
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GEOMETRIC VIEWING
MODEL REFINEMENT

- Refining of the viewing
model using a global set of
reference images

- Registration betwean VNIR
and SWIR focal planes
(optional)

Level-1b
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RESAMPLING

- Geometry interpolation

grid computation

- Resampling (B-splines)
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PREVIEW IMAGE
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GENERATION
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SCENE
CLASSIFICATION
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ATMOSPHERIC
CORRECTION
(S2AC)

- TOA reflectance to

surface
reflectance



10X super-resolution

10x10pXx S2 10x10px S2SR S

samples samples

1e80 atoms in the

Oo— .
known Universe

1e(3x10x100) = 13000 150 million sq. km = 1.5e12 S2 pixels
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Why SISR works? (Or why it doesn’t?)

1. It’s all about platform specific know-how

2. It’s all about the Data

3. Achieving 20x SR with satellite
hardware optimisation is a no-brainer

Thank you.



