STUDY AND IMPACT ANALYSIS OF DATA SHIFT IN DEEP LEARNING BASED ATMOSPHERIC CORRECTION
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+ JSatellite images - affected by the presence of We select an image based on location and year and exfract patches from R, G, and B bands. Then we used three ) l\Ne ’rr0|Tnho DLl rr;.odeklfuswswg ?GTcThg/sA\fromdQQrQOTw{uch
atmospheric elements. approaches to measure data set shift as follows: eonrs] (ej e o(;ofns |p20]3~ 9(TOA) and test it on
« Atmospheric correction (AC) - process of removing patches defived rom e ,
the effect of the atmosphere and retrieving the DISTRIBUTIONAL LEVEL SHIFT MEASUREMENT NUMERICAL LEVEL SHIFT MEASUREMENT + We observe that RMSE is low when the model is
correct surface reflectance (SR) values. Kolmogorov-Smirnov test is applied to «  Wasserstein distance between the difference of :risgeisof?(;m%%?; OTfhioé?\A?Eoiyke]iviré:v% ZTCT(?;LedTﬁg
« DL based approaches can effectively emulate cumulative distributive func’nons (CDFs) of training TOA, BOA patches of year 2013 and 2020 is drif’rgi;n e dCITCISG’; gnher. 9
Physics based models set joint histogram of (TOABOA) derived from calculated to measure the shift magnitude. '
A ; patches of the year 2013 and testing set joint « The TOA-BOA provides the direct measure of Land Covers 2020 | 2013 | % Rise
Atmospheric histogram of (TOA,BOA) derived from the patches of numerical discrepancy evolving with time. Urban Land 0.045 | 0.050 10
Correction the year 2020. - It helps to understand the absolute differences in AC Crop Land 0.045 ) 0043 | -4
_ - The KS test captures the overarching distributional and captures drift more directly. Evergreen Forest | 0.038 | 0.047 | 23.6
changes with a measure of statistical significance. It - |t provides a quantifiable difference between the Deciduous Forest | 0.040 | 0037 | -7
Image without Image with AC ) T , ) N : e Fallow Land 0.044 | 0.050 | 13.6
AC (TOA| (BOA) measures changes in distributions’ location, spread, dissimilarity and independent of the distribution’s Waste Land 0.044 T 0071 3
or shape. shape and location. : :
Il - DATASET SHIFT ) « |t can be seen that for most LC types, the RMSE for
+ The statistical properties of the sateliite images K Sy ny = max|Fy\ jiroa,Boa)(T)—Ga jroa.soa)(x)| WASS, = f |[F\Toa—Boal(x) — GxToa-Boal(z)| 2013 is higher than the RMSE for 2020.
evolve, causing dafaset shiff. (1) zeh 2) « Infour cases, the % rise in RMSE for 2013 is > 10%.
« Training data’s stafistical properties differ from . -
’res’ringgdom’s Prop — s Croorard T o Covens Blue | Green | Red The. RMSE marginally drops for 'cropland and
) KS-value | p-value | KS-value | p-value | KS-value | p-value Band | Band | Band deciduous forest, the reasons for which need to be
« |ll-effects of dataseft shift: Urban Land 0.22 1.4e-02 | 0.22 1.4e-02 | 0.22 1.5e-02 Urban Land 023 024 [0.22 investigated.
T , Crop Land 0.45 5.3e-05 | 0.45 5.4e-04 | 0.36 1.3e-03 Crop Land 0.33 | 023 0.51
* Poor generalization: The DL model fails to Evergreen Forest | 0.48 5.6e-07 | 047 6.1e-08 | 0.48 I.8¢-07 Evergreen Forest | 056 | 055 | 0.50
capture the test set relationships and will Deciduous Forest | 0.32 5.5e-03 | 0.31 6.0e-03 | 0.29 8.2¢-03 Deciduous Forest | 022 | 0.23 | 0.22 V - CONCLUSION
i Fallow Land 0.26 1.0e-02 | 0.27 5.9¢-03 | 0.26 6.9¢-03 Fallow Land 040 | 031 | 0.079 : .
hgvg performgnce dégrodo’non. | ot T o 03 030 S oc03 033 13003 ‘;amL:nd 505 o1 « We have implemented ’rhrge different opprooches
« Bias m’rroduc’non:- Training gnq ’re;’rmg the to measure the data set shiff and all three provide
DL model on different distributions may « Table shows the result of the KS test performed as per - Table shows the distance calculated using the compelling evidence of the presence of it.
cause biased AC outcomes. Equation 1. Equation 2. - The approaches complement each other and
 Unreliable model evaluation: The « The p-value for all LC types across all bands is less « A larger WASS, suggests greater dissimilarity. It is strengthens the credibility and robustness of our
distribution mismatch makes assessing the than the a = 0.05. seen from Table 3 that there are differences for all findings.
model’s true capabilities difficult. « Also, Al .of them are smaller than the more LC types across all bands. o . Though we have considered the inherent limitations
Il - DATASET DETAILS cqnservohve 1% a value. o o « We can also observe that WASS, is higher for the of each test, this work needs to investigate further
« This strongly suggests that joint distribufion of blue band and lower for the red band. The into the confounding factors and uncertainties with
- This paper uses Landsaf 8 images from 2013 and Test(TOA,BOA) is  significantly  different  from possible reason is that the blue band is most data and the tests employed
2020 captured during the winter season for six land Train(TOA,BOA). affected by atmospheric corruption. '
cover(LC) types of the Indian subcontinent, with a . It is important to note that the KS test is influenced by - We also observe that distance is maximum for ACKNOWLEDGEMENT
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