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Improving the modeling of adjacency effects for MAJA high resolution atmospheric corrections

teaching and research institutions in France or abroad, or from public or private research centers.  

• adjacency effects : blur on satellite images due to atmospheric scattering • not negligible for high spatial resolution • MAJA [START_REF] Hagolle | MAJA Algorithm Theoretical Basis Document[END_REF][START_REF] Hagolle | [END_REF] :

○ CNES atmospheric correction processor for high resolution optical images ○ 2A-level for Sentinel-2 images ○ accounts for adjacency effects ○ ⍴ coupling so that we can retrieve corresponding G :

•
Computations with Smart-G (4)

Results

Perspectives

Contributions :

-atmospheric reflectance :

-direct transmission :

-diffuse transmission :

-multi-reflections : (coupling effect)

• to demonstrate the benefits of the new algorithm against the existing one, combining : ○ Sentinel-2 products ○ in-situ measurements :

-strongly contrasted site : crop field close to a forest (150m) -ROSAS station, Lamasquère (France) (5) • to implement the new algorithm within MAJA 

  current model of adjacency effects within MAJA : ○ atmospheric Point Spread Function ○ constant gaussian function ○ range : 1km ➡ objectives : -to model adjacency effects along wavelengths, type of aerosols, optical thickness, Sun and satellite angles -to implement this model within MAJA in accordance with MAJA specifications : error < 1% Context • Miesch et al. (3) description of infinity of photon paths interacting or not with ground surface whose reflectance is ⍴(x,y) : • sum of each contribution for Top Of Atmosphere reflectances ⍴ TOA (x,y) : with ⍴ coupling = ⍴ ⊛ G (model of multi-reflections) • for this poster : ○ focus on 443nm wavelength and aerosol optical thickness is set to 0.2 ○ over an artificially contrasted surface (ground reflectance varying from 0 to 1) : ⇒ adjacency effects are higher than in realistic conditions • computation of TOA reflectances combining each term of Miesch equation : ⍴ TOA,Miesch • comparison of ⍴ TOA,Miesch and TOA reflectances directly computed with Smart-G : ⍴ TOA,ref • retrieving ground reflectances ⍴ by inverting Miesch equation (iterative process) : note : orange plot (iteration 1) corresponds to atmospheric corrections without accounting for adjacency effects ⇒ 5 th iteration : RMSE < 0.01 (specifications) even with this over contrasted landscape Model • radiative transfer code based on Monte Carlo method, developed by Hygéos • choice of Smart-G : very fast (GPU parallelisation), accurate computation of atmospheric phenomena including polarisation • physical quantities computed : ○ transmissions, atmosphere reflectance and albedo, TOA reflectances ○ :

  Results of ⍴ TOA,Miesch and ⍴ TOA,ref for landscapes with gaussian reflectance distributions of varying 𝜎 : Results of ⍴ TOA,Miesch and ⍴ TOA,ref for landscapes with a 1.0 reflectance disk of varying radius within a 0.0 reflectance surface : RMSE : 0.00019 -0.00017 -0.00016 -0.00019 -0.00032 RMSE : 0.00069 -0.00063 -0.00123 Results of ground reflectances for landscape with checkerboard reflectance distribution : RMSE after each iteration : 0.1316 -0.0315 -0.0197 -0.0104 -0.0104 -