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Validation examples of ATCOR haze
removal of Rapid-Eye images

Bringfried Pflug, DLR — Institut fiir Methodik der Fernerkundung

bringfried.pflug@dlr.de

¥ ¥ A

T

* .-fa.. -
P =

EKpowletige for,Jomorrow

s

- % A Y
x4 +3
A P Ay, .
1 e s .
¥ " \"1
;



DLR Outline

. Introduction

. AOT validation

. Validation of deHazing
. Outlook

. Summary

o B W N -

References:

1. Richter, R., Schlapfer, D., & Miiller, A. (2006), An automatic atmospheric correction algorithm for visible / NIR imagery, International Journal of
Remote Sensing, 27(10), 2077-2085, doi:10.1080/01431160500486690

2. Pflug, B., (2012), Ground based measurements of aerosol properties using Microtops instruments, AIP Conf. Proc. 1531, 588 (2013); doi:
10,1063/1,4804838, View online: http://dx.doi.org/10.1063/1.4804838

3. Makarau, Aliaksei und Richter, Rudolf und Mdller, Rupert und Reinartz, Peter (2014) Haze detection and removal in remotely sensed multispectral

imagery. IEEE Transactions on Geoscience and Remote Sensing, 52 (9), Seiten 5895-5905. IEEE Xplore. DOI: 10.1109/TGRS.2013.2293662. ISSN
0196-2892.

D:\ ... \Pflug_8RESA-WS2016.pptx Version: March 19, 2016 Chart 2

Remote Sensing Technology Institut




Remote Sensing Technology Institut

DLR

Motivation

Atmospheric correction of satellite data is necessary for many
applications of remote sensing.

Application of atmospheric correction algorithms requires
knowledge about the uncertainty of the correction process.
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4#;; Validation procedure and Test sites

(total 16 samples)
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oie  Algorithm for ground-based data

O Coupled analysis of sunphotometer and ozonometer measurements
[Pflug, B., (2012)]

O Results: Column aerosol optical
Vertical column thickness spectra, 14, May 2012
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ik Processing of RapidEye data
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R i v, G ATCOR2

[Richter, R. et.al., (2012)]

Rural atmosphere

Red circle marks the sunphotometer location
(Test site Potsdam Bornstedt).

haze/cloud/water mask DDV classification map
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EDLR ATCOR AOT (Tile average) <-> ground-truth AOT
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RGB composites of RapidEye-TOA images

DLR (top of atmosphere)

March 07, 2014 March 09, 2014
(with sunphotometer data) [AOT = 0.17]
ATCOR [AOT =0.14]
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ATCOR deHazing

DLR

ATCOR2

[Makarau, A. et.al., (2014)]
[Richter, R. et.al., (2012)]
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OLR Example spectra
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& NDVI

NDVI = (NIR-red)/NIR+red), red = 658 nm, NIR = 804 nm

Region free of haze on 07.03

Potsdam-
water soil wood cropland sunphotome
ter
reference
09.03.2015 0,72 0,16 0,70 0,70 0,37
deHaze
07.03.2015 0,47 0,25 0,51 0,67 0,37
Difference 0,25 0,09 0,19 0,04 0,00
Region under haze on 07.03
water soil wood cropland
reference
09.03.2015 0,21 0,16 0,88 0,87
deHaze
07.03.2015 0,36 0,31 0,76 0,31
0,14 0,15 0,11 0,55
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7o Outlook: Cross-sensor comparison

Landsat-8, 2011-09-06, 09:51, RapidEye, 2011-09-06, 11:13,

resampled, ATCOR-AOT =0.12 Resampled, ATCOR-AOT =0.12

In-situ-AOT = 0.08

Spectral Profile
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7o Outlook: Cross-sensor comparison

RapidEye and Sentinel-2, acquisitions over Potsdam/Berlin in parallel
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‘#;Z Summary

ATCOR validation:
e Aerosol retrieval: Mean uncertaintiy is AAOT550 = 0.04

e Results are stable until at least 20% cloud cover.
e deHazing preprocessing works for images partly covered by haze

e gives improved results, error assessment to be continued

Outlook:
e Validation for RapidEye continued: AOT and BOA-reflectance

e Cross-sensor comparison with Sentinel-2 and Landsat-8

e RapidEye acquisitions for selected ad-hoc campaigns?
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