
Lessons learned from present narrow – like EnMAP – to future wide swath 
instruments.

Tobias Eckert*, Maximilian Langheinrich, Celina Riegel, Raquel de los Reyes

ATMOSPHERIC CORRECTION 
FOR HYPERSPECTRAL 
MISSIONS:

1
Tobias Eckert, Remote Sensing Technology Institute, 02.06.2026

German Aerospace Center (DLR), Earth Observation Center (EOC), Weßling, 

Germany



2

ADJACENCY CORRECTION
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EnMAP acquisitions
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▪ No detailed physical model needed

▪ Fast and drift ice over deep water

▪ Assume: deep water is spatially homogeneous

▪ Find adjacency kernel via optimization



Approach

▪ Model: subtract difference of reflectance 𝜌 to averaged 

reflectance ҧ𝜌 [1]

𝜌′ = 𝜌 −
𝜏𝑑𝑖𝑓
𝜏𝑑𝑖𝑟

𝜌 − ҧ𝜌

▪ ҧ𝜌 = 𝑘 ∗ 𝜌 via convolution with kernel 𝑘

▪ Aim: find the averaging kernel 𝑘 (independent of 𝜆)

▪ 𝜆 dependence in diffuse-to-direct transmittance ratio 
𝜏𝑑𝑖𝑓(𝜆)

𝜏𝑑𝑖𝑟(𝜆)
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[1] Rudolf Richter (1990): A fast atmospheric correction algorithm applied to Landsat TM images, REMOTE SENSING, 11:1, 159-166, DOI: 10.1080/01431169008955008
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DT168868
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Overview
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Kernel after per-scene optimization
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Model:

Sum of two Gaussians with different scale 

and magnitude (i.e. four parameters to fit)



Kernel after multi-scene optimization
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Model:

Sum of two Gaussians with different scale 

and magnitude (i.e. four parameters to fit)



Conclusions

▪ Need for:

▪ more ice and deep water scenes

▪ variety of atmospheric conditions

▪ in-situ validation data

▪ Different homogenous surfaces to cover larger dynamic range

▪ Wider swath and longer strip (with consistent AC)
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VIEWING ANGLE CORRECTION
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Previous Handling of Viewing Angles in PACO
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S2 angular metadata has 

limitations:

▪ Step-like artifacts visible in the 

VAA and RAA geometry

▪ AC up to now was only using 

mean scene angles for LUT 

interpolation
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Receiving the per-pixel angle values

1. Scale coarse angular metadata to 
band resolution

2. Map viewing angles to correct 
pixels based on detector map

3. Create high-resolution angle 
dataset

Method as provided in:

Alexis Deru et al. “Sentinel-2 MSI Level-1 Radiometric 
Uncertainty Tool, status and application to tandem 
analysis. Presented at the session: Recent progress on 
uncertainty analysis for Earth Observation measurements 
– PART 1”, Living Planet Symposium 2025. Hall N1/N2, 
Vienna, Austria, 27 June 2025.
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Validation of per-pixel angle processing

▪ Clear viewing conditions, no sun 

glint pollution

▪ Example:

▪ Sentinel-2B scene

East Caspian Sea 30 Oct 2018

(S2B_MSIL1C_20181030T072019_N

0500_R006_T39SXD)
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S2B L2A BOA reflectances (True colour) 
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Comparison: S2B L2A BOA reflectances
(True colour streched, stripes visible) 
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Comparison: S2B L2A BOA reflectances
(True colour streched, stripes visible) 
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Application: Satellite-Derived Bathymetry Results
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