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MOTIVATION & OBJECTIVES
- Sentinel-2 offers rich spectral coverage but limited 

10, 20, and 60 m resolution.
- Floods, methane leaks, and crops demand 10 m detail.
- Is Wald protocol adequate benchmark to upscale 

all Sentinel-2 bands?.
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Band Wavelength 
(nm)

Resolution 
(m)

B1 - Coastal Aerosol 433 – 453 60
B2 - Blue 458 – 523 10
B3 - Green 543 – 578 10
B4 - Red 650 – 680 10
B5 - Red edge 1 698 – 713 20
B6 - Red edge 2 733 – 748 20
B7 - Red edge 3 773 – 793 20
B8 - NIR 785 – 900 10
B8A - Red Edge 4 855 – 875 20
B9 - Water vapor 935 – 955 60
B10 - Cirrus 1360 – 1390 60
B11 - SWIR1 1565 – 1655 20
B12 - SWIR2 2100 – 2280 20

- Design a two-stage fusion (×2, ×6) using SWIN 
Transformer. Impose a Fourier hard constraint to 
guarantee low-frequency consistency.

- Validate Sentinel-2 at 10-m resolution using the 
SEN2NEON reference dataset. Sen2eon dataset
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- Full scenes: 149.
- Pairs: 3K.
- Size: 2560x2560 (m).
- Bands: 426 to 12 (L2A).

SEN2NEON VALIDATION DATASET

Source: Bandola et. al, 2021.
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S2 pair: (↓)different days 
→(↓)cloud cover 

B5
Red Edge 1

B6
Red Edge 2

B7
Red Edge 3

B8A
Red Edge 4

B11
SWIR 1

B12
SWIR 2

B1
Aerosols

B9
Water vapor

B2
Blue

0.77 0.34 0.27 0.28 0.63 0.69 0.76 0.23

B3
Green

0.86 0.52 0.44 0.45 0.69 0.71 0.72 0.38

B4
Red

0.86 0.36 0.29 0.3 0.72 0.8 0.7 0.26

B8
NIR

0.54 0.93 0.94 0.94 0.44 0.3 0.21 0.82
TOTAL 
MEAN 0.76 0.54 0.49 0.49 0.62 0.63 0.60 0.42
PSNR
MEAN 34.19 28.88 27.51 27.00 28.86 31.42 34.23 25.80

TRAINING DATASET

- Size / Bands: 180K / 12 bands
- Purpose: 20, 60 m → 10 m

VALIDATION

HARD CONSTRAINT

- Improve 60 m bands using ×3 and ×2 fusion techniques.
- Benchmark multiple sharpening methods within a 

unified Sentinel-2 framework.
- Extend super-resolution to 2.5 m; validate results with 

NEON.
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