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1 Overview

This guide leads you through the major processing steps of ATCOR Workflow. All example data sets are
processed using both, the ATCOR Workflow Dialog and the ATCOR Workflow Operators (Spatial
Modeler).

1.1 Before you start
Make sure that

e ERDAS IMAGINE Essential 2023 Update 2 (for ATCOR Workflow Dialog) or ERDAS
IMAGINE Professional 2023 Update 2 (for ATCOR Workflow Dialog and access to the
ATCOR Workflow operators) is installed and licensed,

e During installation of ATCOR Workflow, the option to download the GMTED 30m
DEM was checked. If not, it can be downloaded afterwards under
https://cloud.geosystems.de/s/3wiAqqjzZW9IPKG4/download/GMTED2010.zip,

e ATCOR Workflow for IMAGINE 2023 Update 2 is installed and licensed, and that

e you have access to the internet for downloading the demo datasets
(Example 1: ~840 MB, Example 2: ~50 MB, Example 3: ~750 MB).

e A ATCOR Workflow for IMAGINE is based on IDL (Interactive Data Language). The
free IDL Virtual Machine is included in the ATCOR Workflow Installer. With this free IDL
version, an IDL splash screen is displayed the first time an ATCOR Workflow process
in a session is run. Just click on the splash screen to remove it. For disabling the splash
screen (e.g. for unattended batch processing), an IDL runtime license has to be
purchased. If an IDL runtime license already exists, ATCOR Workflow uses this license
by default.

1.2 Download Example data

The example data required for the Step-By-Step Guide can be downloaded here:
https://www.geosystems.de/produkte/atcor-workflow-fuer-imagine/download.

2 Example 1 — Landsat-8 with Dehaze, ATCOR-2/3

2.1  What You Will Learn

Based on a Landsat-8 image (Figure 1 and 2), the following processing steps are demonstrated:
e automatic metadata import,
e haze reduction (ATCOR Dehaze), and
e atmospheric correction in flat terrain (ATCOR-2).

e atmospheric correction in terrain (ATCOR-3).

The example data set is processed using the ATCOR Workflow Dialog (Section 2.3) and the ATCOR
Workflow Operators (Spatial Modeler) (Section 2.4).

2.2  Data Preparation

1. Download the file ATCOR Workflow Step by Step Guide Examplel.zip
from http://www.geosystems.de/en/products/atcor-workflow-for-imagine/download and extract it to
the folder <My ATCOR Workflow Demo Folder>\Examplel\01l L8 data.
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2. Open the multispectral image by importing Bands 2,3 and 4 as Virtual Stack: File Tab > Open >
Raster Layer.... Choose TIFF in the “Files of type” option and select
LC81990262013104LGNO1 B2.TIF, LC81990262013104LGN01 B3.TIF and
LC81990262013104LGNO1 B4.TIF.

Navigate to the “Multiple” tab in the “Select Layer To Add:” dialogue and select “Virtual Stack”. Click
OK. The virtual stack is opened in the 2D View window.

Choose the band combination Layer 3 (red) - Layer 2 (green) - Layer 1 (blue) in the Multispectral
Tab > Bands.

3.  Examine the multispectral image: The image (Figure 2) shows haze and cirrus clouds, so we will
apply ATCOR Dehaze prior to atmospheric correction. As the area is rather flat, we will use ATCOR-
2 for atmospheric correction. Additionally, we want to compute the LAl (Leaf Area Index) based on
the Soil-adjusted Vegetation Index (SAVI).

1.2.1 Landsat-8 image

4 Belgium

Luxemboirg

France

Figure 1: Footprint of the Landsat-8 demo data set Figure 2: True color quicklook of the Landsat-8 demo

. . ' data set (after import in ERDAS IMAGINE).
(Example 1), path/row: 199/026, date: 2013-04-14. [Image courtesy of the U.S. Geological Survey]

2.3  Data Processing Using the ATCOR Workflow Dialog
1. Create the following folders (do not move the project data afterwards to other folders!):

<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project
<My ATCOR Workflow Demo Folder>\Examplel\03 output

2. Click Toolbox Tab > ATCOR Workflow for IMAGINE > Run ATCOR Dehaze to open the ATCOR
Dehaze dialog.
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3. Select the Operation Mode Create ATCOR Project.
4. Specify the following options on the Project Tab of the dialog (Figure 3):

e Project folder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project

e Sensor: Landsat-8 MS + TIRS (10 Bands)

e Image File: switch off the file filter ‘All File-based Raster Formats’ by entering *.txt’ in

the field ‘Image File’ and select the file
<My ATCOR Workflow Demo Folder>\Examplel\01l L8 datal\temp\
1¢819902620131041gn01\LC81990262013104LGN0O1 MTL. txt

e Metadata File: [no input required]
e Elevation File: Documents\gmted2010\GMTED2010. jp2

e Dehazed Image File: specify the name for the output file (new file)
<My ATCOR Workflow Demo Folder>\Examplel\03 output\
LC81990262013104LGNO1 _dh.tif

5. Navigate from the Project Tab to the Settings Tab (Figure 4).

The input values in the Sensor Information box and in the Geometry box will be set automatically
for Landsat-8, as ATCOR Workflow provides metadata import for this sensor. Therefore, you do not
have to edit these settings.

6. Inthe Dehaze Parameters box specify the following options:

e Dehaze Method: standard

e Dehaze Area: land pixels only
e Use Cirrus Band If Available: v

e Interpolation Method: bilinear (fast)
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ATCOR Dehaze
Project | Settings Project Settings
Operation Mode Sensor Information
O Load ATCOR Project [edit X B ] Edit Acquisition Date
(®) Create ATCOR Project
[Edit -8
Input
Project Folder: ] - Femample 02_atcor_project/ v 3 Geometry
Sensor: | Landsat-B MS+TIRS (10 Bands) v [ edit 0. : [ edit
Image File: [~ tst) - femample] /01_18_dataftemp cB1990: » 2 [Jedit . = =
Metadata File: [*.4ml) -
[Juse w Iﬁ‘ Dehazing Parameters
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Dehazed Image File: [* ] iy enample] 03 _output/icg1990282013 | & [“]Use Cirrus Band If Available Interpolation Method: bilinear (fast) ™
MoData Handling
Run Batch Cancel Help
NoData Option: NoData = 0 i
Figure 3: ATCOR Dehaze Project Tab. Figure 4: ATCOR Dehaze Settings Tab.
7. Click Run. Depending on your PC, processing can take about 5 minutes to finish. Check the process
status in the ERDAS IMAGINE Process List.
8. Examine the Session Log. Here you find some basic information about the executed process as well
as warnings or error messages if a problem occurred.
9. Examine the project folder:
<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project
Here you find the following files:

e GEOSYSTEMS ATCOR.project, the ATCOR project file, a text file containing some
basic information on the project,

e 1c819902620131041gn01.t1if, the layer stack of the original image with the band
order and pixel size as required by ATCOR Workflow,

e 1c819902620131041gn01.1og, the log file (during processing, ATCOR shows a
message that describes the required band order, within our example this can be
ignored), and

e 1¢819902620131041gn01.cal, the calibration file.

10. Examine the log file. Here you can find detailed information about the executed process.
11. Open the original image and the dehazed image in the Viewer and compare (Figure 12: Results of

4

ATCOR Dehaze and ATCOR-2 for Example 1 (detail): original image (top left), dehazed and
atmospherically corrected image (top right), haze map (bottom left; yellowish colors indicate haze
contaminated pixels, see Table 1 for haze map categories), Leaf Area Index Index (LAI) (bottom right;
brown: low LA, green: high LAI).
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Original image: <My ATCOR_Workflow Demo Folder>\Examplel\02 atcor project\
1c819902620131041gn01.tif

Dehazed image:<My ATCOR Workflow Demo Folder>\Examplel\03 output\
LC81990262013104LGNO1 dh.tif

Now load the haze map into the viewer and compare with the original / dehazed image.

Haze map: <My ATCOR Workflow Demo Folder>\Examplel\03 output)\
LC81990262013104LGNO1 _haze map.tif

Next, we atmospherically correct the dehazed image using the ATCOR-2 process.

12. Click Toolbox Tab > ATCOR Workflow for IMAGINE > Run ATCOR-2 to open the ATCOR-2
dialog.
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13. Select the Operation Mode Load ATCOR Project.
14. Specify the following options on the Project Tab of the dialog:

e Project Folder:
<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project

e Corrected Image File: specify the name for the output file (new file)
<My ATCOR Workflow Demo Folder>\Examplel\03 output\
LC81990262013104LGN01_atcor2.tif

15. Navigate from the Project Tab to the Basic Settings Tab (Figure 5).

In the Sensor Information box and in the Geometry box the metadata values are shown as they
were read from the metadata file, when the project was created. Do not edit these values!

16. In the Atmosphere box specify the following options after checking the corresponding Edit box:
e Water Vapor Category: fall/spring
e Aerosol Type: rural

17. Navigate from the Basic Settings Tab to the Advanced Settings Tab (Figure 6). Check the checkbox
Compute Value-added Products and select the LAl Model Use SAVI.

18. Click Run. Depending on your PC, processing can take about 5 minutes to finish. Check the process
status in the ERDAS IMAGINE Process List.

19. Examine the Session Log (File Tab > Session > View Session Log). Here you can find basic
information about the executed process as well as warnings or error messages if a problem occurred.

20. Examine the log file. Entries referring to the process ATCOR-2 were added to the file providing
detailed information about the executed process.

21. Display the result and compare the atmospherically corrected image with the original image, e.g. by
using the Inquire Curser. The corrected image provides surface reflectance spectra. You get surface
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reflectance in % by dividing the pixel value by 100 (= applied reflectance scale factor). E.g. a pixel
value of 2150 corresponds to a reflectance of 21.5%.

Project  Basic Settings  Dehaze Adwanced Settings Project Basic Seftings Dehaze Advanced Settings
Sensor Information Scaling
Edit Firel Size [m] | 30.00 5 et 20150315 Edit  FReflectance Scale Factor | 1000 -
Edit  Calibration File: [ cal]| hd | § Yalue-added Products

Geometry Compute Value-added Products

Edit  SolarZenith [deg) | 300 z Edt  Sensor Zenith [deg):| 00 = LAY FRAR
Edit Salar Azimuth [deg]. IE = Edit  Senzor Azimuth [deg): IE = Dled: s o - e nes :
Oledt 0820 = DEdt 0380 =
A ETe mE 0.780 E ek 0900 5
Edit ‘Water¥apor Category: | US standard ~ Edit Wigibility [km]: E = [ledt 0,600 =
Edit Aerosol Type: | auta ~ Edit Wisibilty Mode: | constant
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A0T File
Edit 20T File fimg)| Y@
‘whater Vapor File
Edit  ‘waterVapor File [“.img]‘ v| ﬁ

Cloud Shadow W ater File

Edl  CSW Map File Fuimal ML
Run Batch Cancel Wigw... Help Run Batch Cancel Wiew. Help
Figure 5: ATCOR-2 Basic Settings Tab. Figure 6: ATCOR-2 Advanced Settings Tab.

22. Click Toolbox Tab > ATCOR Workflow for IMAGINE > Run ATCOR-3 to open the ATCOR-3
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23. Select the Operation Mode Create ATCOR Project.
24. Specify the following options on the Project Tab of the dialog (Figure 3):

e Project folder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Examplel\04 atcor3 project

e Sensor: Landsat-8 MS + TIRS (10 Bands)

e Image File: switch off the file filter ‘All File-based Raster Formats’ by entering *.txt’ in

the field ‘Image File’ and select the file
<My ATCOR Workflow Demo Folder>\Examplel\01l L8 data\
1c819902620131041gn01.tar\LC81990262013104LGN01 MTL. txt

e Metadata File: [no input required]
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e Elevation File: Documents\gmted2010\GMTED2010.jp2

e Corrected Image File: specify the name for the output file (new file)
<My ATCOR Workflow Demo Folder>\Examplel\03 output)\
LC81990262013104LGN01 _atcor3.tif

25. Navigate from the Project Tab to the Basic Settings (Figure 4).

The input values in the Sensor Information box and in the Geometry box will be set automatically
for Landsat-8, as ATCOR Workflow provides metadata import for this sensor. Therefore, you do not
have to edit these settings.

26. In the Dehaze Parameters box specify the following options:

e Use Dehaze: v (optional
e Dehaze Method: standard
e Dehaze Area: land pixels only
e Use Cirrus Band If Available: v
e Interpolation Method: bilinear (fast)
ATCOR-3 =
Project Basic Settings Dehaze Advanced Settings DEM Settings Project Basic Settings Dehaze  Advanced Settings DEM Settings
Operation Mode Use Dehaze

© Load ATCOR Project Dehazing Parameters
(®) Create ATCOR Project
Dehaze Method: | standard bt Dehaze Area: | land pixels only w7
Input . . . .
[#1Use Cirrus Band If Available Interpolation Method: | bilinear (fast) -
Project Folder: [x]| E:/My_ATCOR_Workflow_Demo_Folder/Example1/02_atcor_project/ v|(§
Sensor: | Landsat-8 M5+TIRS {10 Bands) ~
Image File: [*.tif]| e:/my_atcor_workflow_demo_folder/example1/02_atcor_project/1c819¢ | @'
Metadata File: [‘Mtxt]| e:/my_atcor_waorkflow_demo_folder/example1/01_12_data/1c81990262( v|@' Output

E¢ Elevation File: [~dpz]| C:/Users/Praktikant/Downloads/gmted2010/GMTED2010,jp2 V|§ Dehazed Image File: (*tif) E/My_ATCOR_Waorkflow_Demo_Folder/Example1/03_output/LCE15502 \ (=)

QOutput

Corrected Image File [*.tiﬂ!| E/My_ATCOR_Workflow_Dema_Folder/Example1/03_output/LCB19902 v|a

Run Batch Cancel View... Help Run Batch Cancel View... Help

Figure 7: ATCORS Project Tab. Figure 8: ATCOR Dehaze Settings Tab.

27. Click Run. Depending on your PC, processing can take about 5 minutes to finish. Check the process
status in the ERDAS IMAGINE Process List.

28. Examine the Session Log. Here you find some basic information about the executed process as well
as warnings or error messages if a problem occurred.

29. Examine the project folder:
<My ATCOR Workflow Demo Folder>\Examplel\04 atcor3 project

Here you find the following files:

e GEOSYSTEMS ATCOR.project, the ATCOR project file, a text file containing some
basic information on the project,
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e 1c819902620131041gn01.t1if, the layer stack of the original image with the band
order and pixel size as required by ATCOR Workflow,

e 1c819902620131041gn01.10og, the log file (during processing, ATCOR shows a
message that describes the required band order, within our example this can be
ignored), and

e 1c819902620131041gn01.cal, the calibration file.
30. Examine the log file. Here you can find detailed information about the executed process.

31. Open the original image and the dehazed image in the Viewer and compare (Figure 12: Results of
ATCOR Dehaze and ATCOR-2 for Example 1 (detail): original image (top left), dehazed and
atmospherically corrected image (top right), haze map (bottom left; yellowish colors indicate haze
contaminated pixels, see Table 1 for haze map categories), Leaf Area Index Index (LAI) (bottom right;
brown: low LA, green: high LAI).
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Original image: <My ATCOR Workflow Demo Folder>\Examplel\04 atcor3 project\
1c819902620131041gn01.tif

Dehazed image:<My ATCOR Workflow Demo Folder>\Examplel\03 output\
LC81990262013104LGNO1 dh.tif

Now load the haze map into the viewer and compare with the original / dehazed image.

Haze map: <My ATCOR Workflow Demo Folder>\Examplel\03 output)\
LC81990262013104LGNO1_haze map.tif

Corrected image:<My ATCOR Workflow Demo Folder>\Examplel\03 output)\
LC81990262013104LGNO1 _atcor3.tif

2.4  Data Processing Using the ATCOR Workflow Operators
Create the following folders:

<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project SM
<My ATCOR Workflow Demo Folder>\Examplel\03 output SM

2. Click Toolbox Tab > Spatial Model Editor to open the Spatial Modeler.

e . =&
ME Manage Data Raster Vector Terrain Toolbox Help Debug Loginto Smart MApp @

K % B el A wd @ / © @ =

IMAGINE Image Spatiall Model| Model pgosaic l;!\utoS}flnc .Stereo Maps VirtualGIS ‘Jelcto.r ATCOR\:‘."ork:FIDW IM,CEGINE Common
Photogrammetry Equalizer| Editor™ |Maker~ ~  Workstation™ Analyst™ .+ - Prediction for IMAGINE~ UAV~ -
Common GEOSYSTEMS
Contents R X 2D View #1 RAN I

= w20 View #1
| Background

Retriever

180.00 (CCW)

Figure 9: ATCOR Workflow for IMAGINE button.

3. Navigate to the Operators window, open the group GEOSYSTEMS ATCOR, and add the operators
Create ATCOR Project, Run ATCOR Dehaze, Set ATCOR Parameters, and Run ATCOR-2 by drag-
and-drop to the Spatial Model Editor. Connect the operators as shown in
Figure 10.

4. Set the operator ports as follows (see also Figure 10) by double-clicking the corresponding ports:
Create ATCOR Project:

e ATCORProjectFolder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Examplel\02 atcor project SM

e ImageFilename: switch off the file filter ‘All File-based Raster Formats’ by entering “*.txt’
in the field ‘Image File’ and select the file
<My ATCOR Workflow Demo Folder>\Examplel\0l L8 datal\temp\
1c¢819902620131041gn01\LC81990262013104LGN0O1 MTL. txt

e Sensor: Landsat-8 MS + TIRS (10 Bands)
Run ATCOR Dehaze:
e DehazeMethod: standard
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e DehazeArea: land and water pixels

e DehazedimageName:
<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
LC81990262013104LGN01 _dh.tif

Set ATCOR Parameters: Enable the ports by right-clicking the operator, select Properties. The
Properties window is now located in the lower right corner of your screen. Enable the ports by
checking the port in the ‘Show’ column. To set the port, double-click the port (not the operator) and
select the following values:

e Water Vapor Category: fall/spring
e Aerosol Type: rural
e ValueAddedProds: true

A\ The computation of the value-added products file could also be enabled (not
recommended here!) by using the ‘Set ATCOR Parameters’ GUI that can be opened by
double-clicking the operator. The processing parameter Compute Value-added
Products is located on the Advanced Settings Tab of the GUI. Before the GUI opens,
the Create ATCOR Project operator is executed. Thus, it is recommended to enter the
parameters via the ports and not via the GUI, when the project has not been created
yet. However, you might find the GUI useful in combination with the ‘Load ATCOR
Project’ operator.

Run ATCOR-2:

e CorrectedlmageName:
<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
LC81990262013104LGN01 _atcor2.tif

A\ The atmospheric correction (ATCOR-2) is executed on the dehazed image.

5. Save the Spatial Model, for example to the file
<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
Create dehaze atcor2.gmdx

6. Click Run in the Spatial Modeler Tab. Depending on your PC, the processing will take about 10
minutes to finish. Check the process status in the ERDAS IMAGINE Process List.

When the process finished successfully, you can see a warning icon at the ‘Run ATCOR Dehaze’
operator and an info icon at the ‘Run ATCOR-2’ operator. See the Spatial Modeler Messages window for
more information. You can open this window by clicking the ‘Messages’ button in the Spatial Modeler
ribbon (group ‘View’).

7. Examine the Session Log.

8. Examine the project folder.

® Focal 0
® GEOSYSTEMS ATCOR
@ Create ATCOR Project
@ Get ATCOR Create Options.
@ Get ATCOR Elevation Reposit
@ Load ATCOR Project
. &R Run ATCOR Dehaze
oy’ £ Run ATCOR-2
w & G’ o £2 Run ATCOR-3
@ @ Set ATCOR Parameters
L > ATCORPrgjectOut 5 @ GEOSYSTEMS PhotoMesh
2 & CormectedimagsFie 5 @ GEOSYSTEMS TOOLS
& ValueAddedProdsFie # g GEOSYSTEMS UAV
5 @ General

EZATCOR 8!
LCBTO02620T3TEL
Landsat-8 M

Wi

Vroapor [+
CloudSpédowWiaterFileName gy yreon o

+ @@ Geometry Creation

P a7 B u—
ot anctwter pivels G > HazeMapFile

ATCOR
g o e & HazelapCategories
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Figure 10: Spatial model for processing the Landsat-8 data set (Example 1) using the ATCOR Workflow operators
(1). The model creates a new ATCOR project (2), sets parameters relevant for ATCOR-2 (3), executes ATCOR

Dehaze (4), and executes ATCOR-2 (5).

Open the original image and the dehazed image in the Viewer and compare (Figure 12: Results of ATCOR Dehaze
and ATCOR-2 for Example 1 (detail): original image (top left), dehazed and atmospherically corrected image (top
right), haze map (bottom left; yellowish colors indicate haze contaminated pixels, see Table 1 for haze map
categories), Leaf Area Index Index (LAI) (bottom right; brown: low LAI, green: high LAI).
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Original image: My ATCOR Workflow Demo Folder>\Examplel\02 atcor project SM\
1c819902620131041gn01.tif

Dehazed image: <My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
LC81990262013104LGN01 dh.tif

Then load the haze map in the viewer and compare with the original / dehazed image.

Haze map: <My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
LC81990262013104LGNO1_haze map.tif

Use the Inquire Cursor to examine the pixel values of the haze map. You get the class IDs but not the

names of the map categories (class names). To add the class names, continue with step 9.

9. Remove the haze map from the Viewer.

10. Navigate to the Spatial Modeler window ‘Operators’, open the group Attributes, and add the operator
Raster Attribute Output by drag-and-drop to the Spatial Modeler Editor. Connect the operator with
the Run ATCOR Dehaze operator as follows and as shown in Figure 11 (6):

e HazeMapFile = Filename
e HazeMapCategories = Tableln

11. Set the operator ports (via double-click) as follows:
e TableType: String

e Attribute:  Class_Names

Operators >

3 @ Focal
= Wb GEOSVSTEMS ATCOR (]
@ Create ATCOR Project
@ Get ATCOR Create Options
@& Get ATCOR Elevation Reposit
@ Load ATCOR Project
o @& Run ATCOR Dehaze
EATCORIsst wveategary! (> e 5‘-? Run ATCOR-2
LCAISRUIE20TITON Mot £ Run ATCOR-3

Landsat-8 M5+ TIRS (10 Bands] e @@ Set ATCOR Parameters
MetadataFisname  C» 2
EkvatonFiename > poon 5] — i @ GEOSYSTEMS PhotoMesh
O TFilenan -3 Im; ile + @@ GEOSYSTEMS TOOLS
y | lebame ¢ raiusAddedProds! @ GEOSYSTEMS UAV

fetlspang G # g General
o . ]
PSet ATCOR
218 O parameters

@@ Geometry Creation
+ @ Geometry Manipulation

standord (> DehazedimagsFile ® Geometry Measurement

fand and water pixels > % @ Global

~Run ATCOR
5 @ Grid Analysis

dhing > Dehaze

o 5 @ Input
# @ Interpolation
# @ List
gy & 35 o ® Map
> Output H Math & Tri
LayerName -;AR‘:‘SI“;E L ® Mat 9
Class_Names ' Gl ® Matrix
5 @ Measurement

o @ Metadata
= Modify

Figure 11: Spatial model for processing the Landsat-8 data set (Example 1). The model creates a new ATCOR
project (2), sets parameters relevant for ATCOR-2 (3), executes ATCOR Dehaze (4), executes ATCOR-2 (5), and
adds the class names of the haze map to its attribute table (6).

12. Again, save the Spatial Model to the file

<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
Create dehaze atcorZ.gmdx

13. Right-click the Raster Attribute Output operator and select Run Just This.

14. Display the haze map: add the file to the viewer and use the Inquire Cursor to get the pixel values.
Now the class IDs are displayed.

15. Display the dehazed and atmospherically corrected image

<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
1c819902620131041gn01 atcor2.tif

and the value-added products file

<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
1c819902620131041gn01 atcor2 flx.tif
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By default, the file is located in the same directory as the atmospherically corrected image.

16. Display layer 2 (Leaf Area Index; Table 2) of the value-added products file (* f1x.tif) with File —
Open — Raster as Image Chain. Navigate to the Multispectral Tab, click the button Image Chain

(Group Settings), select Pseudocolor and select Layer 2 (Group View). Click the button Color Table
(Group Color) and select NDVI Natural.

~ s 3 < A

- 2 s e V. T ) S ek, R Y :
Figure 12: Results of ATCOR Dehaze and ATCOR-2 for Example 1 (detail): original image (top left), dehazed and
atmospherically corrected image (top right), haze map (bottom left; yellowish colors indicate haze contaminated
pixels, see Table 1 for haze map categories), Leaf Area Index Index (LAI) (bottom right; brown: low LAI, green: high
LAI).
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Run ATCOR-3:

17. Replace the Run ATCOR-2 operator by the Run ATCOR-3 operator.
18. Activate the port ElevationFile in the Set ATCOR Parameters operator and choose

Documents\gmted2010\GMTED2010.jp2

19. Set the CorrectedimageName in (5) to
<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
1c819902620131041gn01 _atcor3.tif

20. Save the Spatial Model to the file

<My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
Create dehaze atcor3.gmdx

21. Right-click the Raster Attribute Output operator and select Run Just This.

Operators 8>
keyword search here

5 @ Focal

= W GEOSYSTEMS ATCOR o
@ Create ATCOR Project
@ Get ATCOR Create Options
@ Get ATCOR Elevation Reposit
@ Load ATCOR Project

(-] @& Run ATCOR Dehaze
EZATCORMest wreatsgory’ (> e {2 Run ATCOR-2
LCBII26201ITUGNOTMTL BT C> &2 Run ATCOR-3

LanBatE M3 TS (108ans) @ Set ATCOR Parameters
MetadataFiename (>
Eietontioname. & prooy ;] s > ATCORProectOu 5 @ GEOSYSTEMS PhotoMesh
! & Corscisdimagarie 5 @ GEDSYSTEMS TOOLS
o, Gprvaportiena L. vavescterocsrie 4 @ GEOSVSTEMS UAV

fallspring i ¢ General

setATCOR # @ Geometry Creation
U8 O parameters

+ g Geometry Manipulation
standsrd (> DehazedimageFile # g Geometry Measurement
””"'WW"”;"‘”’  Run ATCOR = @ Global
73 ' Dohaze .
H o Grid Analysis
o 4 @ Input
# @ Interpolation
g Lst
S & o ® Map
C> Output @@ Math & Trig
W Matrix
5 @ Measurement

Raster
Layerhiome ¢ Sasier
Class_Nomes ' Quapug

# @ Metadata
= a8 Modifv
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3 Example 2 — Landsat-5 with ATCOR-3 and ATCOR-2 and manual
metadata input

3.1 What You Will Learn

Based on a Landsat-5 TM dataset (subset), the following processing steps are demonstrated:
e manual metadata input,
o calibration coefficients adjustment, and
e atmospheric and topographic correction in rugged terrain (ATCOR-3).

Note: For Landsat-5 TM data, ATCOR Workflow can import metadata information automatically from the
corresponding metadata file. For demonstration purposes, this example shows how metadata can be
entered manually. This is useful if the original metadata file is missing as well as for sensors without
automatic metadata import (e.g. GEOEYE-1).

The example data set is processed using the ATCOR Workflow Dialog (Section 3.3) and the ATCOR
Workflow Operators (Spatial Modeler) (Section 3.4).

3.2  Data Description

In this example we will use the subset of a Landsat-5 TM scene (Section 3.2.1) and the corresponding
SRTM subset (Section 3.2.2). The example data can be downloaded under
https://www.geosystems.de/fileadmin/redaktion/Software/ATCOR_Workflow/ATCOR_ Workflow Step by
Step_Guide Example2.zip.

3.2.1 Landsat-5 TM Image

Quicklook: 33
(Band 5-4-3)
7
22 e e-. -

Sensor: Landsat-5 TM
Acknowledge- Landsat 5 TM image courtesy of the U.S. Geological Survey
ment:
Extent: Subset of scene 193/027 (path/row),

UL: X 616260.0 Y 5330130.0, LR: X 715290.0 Y 5256210.0,

UTM, Zone 32 (EPSG: 32632)
Band order: B10 - B20 - B30 - B40 - B50 - B60 - B70
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Pixel size:

D

ata type:

Acquisition date:
Sun azimuth:
Sun elevation:

R

adiometric

rescaling:
[Wm-2srtum-1]

30 m (band B60 was resampled from 60 m to 30 m)

Unsigned 8-bit
2003-07-14
132.91°

57.21°
RADIANCE_ADD_BAND_1 =-2.28583
RADIANCE_ADD_BAND_2 =-4.28819
RADIANCE_ADD_BAND_3=-2.21398
RADIANCE_ADD_BAND_4 = -2.38602
RADIANCE_ADD_BAND_5 = -0.49035
RADIANCE_ADD_BAND_6 =1.18243
RADIANCE_ADD_BAND_7 = -0. 21555

RADIANCE_MULT_BAND_1 = 0.7658
RADIANCE_MULT_BAND_2 = 1.4482
RADIANCE_MULT_BAND_3 = 1.0440
RADIANCE_MULT_BAND_4 = 0.8760
RADIANCE_MULT_BAND_5 = 0.1204
RADIANCE_MULT_BAND_6 = 0.0554
RADIANCE_MULT_BAND_7 = 0.0656

3.2.2 Digital Elevation Model

DEM: SRTM (Shuttle Radar Topography Mission)

Pixel size: 90 m

Acknowledge- USGS (2006), Shuttle Radar Topography Mission, 3 Arc Second scene, Global
ment: Land Cover Facility, University of Maryland, College Park, Maryland.

3.3 Data Processing Using the ATCOR Workflow Dialog

Download the file ATCOR Workflow Step by Step Guide Example2.zip
from http://www.geosystems.de/en/products/atcor-workflow-for-imagine/download
and extract it to the folder <My ATCOR Workflow Demo Folder>\Example2.

2. Create the following folders:

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project
<My ATCOR Workflow Demo Folder>\Example2\03 output
<My ATCOR Workflow Demo Folder>\Example2\04 elevation repository SM

3. Click Toolbox Tab > ATCOR Workflow for IMAGINE > Run ATCOR-3 to open the ATCOR-3
dialog.

SE : — . =
.i ! Home Manage Data Raster Vector Terrain Toolbox Help Debug Login to Smart M.App & &
T ) & & |
— ] " ﬁ ; p f o
K = 5 bl & wel & 4 & & =
IMAGINE Image Spatial Model Model pyocqic AutoSync  Stereo  pape VirtualGls _ Vector  |ATCOR Workflow|IMAGINE - OC  NIIB
Photogrammetry Equalizer  Editor~  Maker~ »  Workstation~™ Analyst™  « B Prediction for IMAGINE - UAV~ Tool  Tool
Common ®  Run ATCOR Dehaze Common
Contents B X 2D View #1 £ RunATCOR-2 AR R x
- A 2
=[] = 2D View #1 ﬁ Run ATCORS 1
_| Background @ Hep
h:‘ About

Retriever

180,00 (CCW)

4. Select the Operation Mode Create ATCOR Project.
5. Specify the following options on the Project Tab of the dialog:

e Project folder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project

e Sensor: Landsat-4/5 TM
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6.

4

e Image File:
<My ATCOR Workflow Demo Folder>\Example2\0l datal\Landsat5\
1t51930272003195mti01 subset.img

e Metadata File: [no input, as we do not have a metadata file]
e Elevation File:

e <My ATCOR Workflow Demo Folder>\Example2\01l data\DEM\
dem germany 90m_ subset.img

e Corrected Image File: specify the name for the output file (new file)
<My ATCOR Workflow Demo Folder>\Example2\03 output)\
1t51930272003195mti01 subset atcor3.img

Navigate from the Project Tab to the Basic Settings Tab (Figure 13).

In the Sensor Information box and in the Geometry box default metadata values are shown. They
have to be modified according to the data description in Section 3.2:

e  Pixel Size: 30

e Acquisition date: 2003-07-14

e  Solar Zenith: 32.8 (= 90° - Sun Elevation)
e  Solar Azimuth: 132.9

In the Atmosphere box specify the following parameters after checking the corresponding Edit box:
e  Water Vapor Category: mid-latitude summer
e  Aerosol Type: rural

Navigate from the Basic Settings Tab to the Advanced Settings Tab (Figure 14) and edit the
following parameters:

Value-added Products Box:
e  Compute Value-added Products: not checked

BRDF Correction Box:

e BRDF Model: (2b) specific, weak
R 0.200
e  DetaT: 0.0

We set betaT to 0.0 in order to get this parameter as a function of the solar zenith angle.
More details are provided in the User Manual (ATCOR_Workflow_for_IMAGINE_Help.pdf).
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Project  Basic Seffings  Dehaze Advanced Settings DEM Setlings Project  Basic Seftings  Dehaze Advanced Settings  DEM Settings

Sensar Infarmation Value-added Products
Edi Pivel Size [} | 30.00 = Edt  Acquistion Date: | 20150315 Compute Yalue-added Products
LAl FPAR

1)

Edl Caliration Flle: (“cal -]

Edt  Modek Use NDWI “ Edit 42| 0.950
G 4
— Edt o020 z Edt B[ 0380

][] [

IEdt  Solar Zerith [deg] | 300 z FAEdt  SensorZenith [degk| 0.0

I: I: [ Edit a1:| 0.780 [ Edit C:|0.900
IEdt  Solar Azimuth [deg] | 1800 2 FAEdt Sensor Azimuth [degl:| 300
[es [0 | N

| [

Atmosphere
BRADF Correction

Edit ‘Water Vapor Category: | US standard v Edit Visibility [kel; | 23.0 z
[AEdt Modek [1a] general ~

(1 Edit Aerosol Type: | aula ~ [AEdt  Visibiity Mode: | constant
[ Edit 2| 0250 = [Edt 40.000 =

[ Edit adiacency Range [km} | 1.0 =

AODT File
Edit ADT File [*img) "‘ =

Water Vapor File
AEdt  “water Vapor File [%img) v\ =

Cloud Shadow Water File
Edit 5w Map File [~ img]‘ ~ ‘ =

Run Batch Cancel View... Help Run Batch Cancel Wiew. Help
Figure 13: Basic Settings Tab of ATCOR-3. Figure 14: Advanced Settings Tab of ATCOR-3.

Project  Basic Settings Dehaze  Advanced Settings DEM Settings
Elevation and Derivatives Aepositony
[ Use Elevation Repositary z! v | &

Replace Elevation Reposiary

Scaling and DEM Processing
[JEdt 1000 < [ Edit -none:

Atmospheric and Topographic Shadow Conection

Edt | NoAtmosphen ~ Atmospheric Shadaw Car. Na Topographic ~ Tapagraphic Shadam Con

Run Batch Cancel Wigw. Help

Figure 15: DEM Settings Tab of ATCOR-3.

8. Navigate from the Advanced Settings Tab to the DEM Settings Tab (Figure 14).

The elevation repository (new since ATCOR Workflow for IMAGINE 2020) allows to store the
derivatives of the DEM to be stored permanently under a user-defined ID. If the same area is
processed later on using ATCOR 3, these files can be re-used, which saves a significant amount of

processing time.
Elevation and Derivatives Repository Box:

e Use Elevation Repository: checked.

e  Elevation Repository Directory: <My ATCOR Workflow Demo
Folder>\Example2\04 elevation repository SM

e Elevation Repository ID: landsat_001
e Replace Existing Repository: checked.
Scaling and DEM Processing Box:

o Reflectance Scale Factor: 4
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9.

10.

11.

12.
13.

14.

15.

4

e The output data type will be Unsigned 8-bit (same as input), i.e. values from 0 to 255
can be stored. Considering the expected range of surface reflectance values, a
reflectance scale factor of 4 would be suitable. With this scaling factor, a surface
reflectance of 20.56%, for example, is coded as 82.

e DEM Smoothing: -none-

Click Run. Depending on your PC, processing will take about 5 minutes to finish. Check the process
status in the ERDAS IMAGINE Process List.

Examine the Session Log. Here you find some basic information about the executed process as well
as warnings or error messages if a problem occurred.

Examine the project folder:
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project

Here you find the following files:

e GEOSYSTEMS ATCOR.project, the ATCOR project file, a text file containing some
basic information on the project,

e 1t51930272003195mti01 subset ele.tif, the elevation file prepared from the
specified elevation file to satisfy the ATCOR-specific requirements,

e 1t51930272003195mti01 subset.log, the log file, and

e 1t51930272003195mti01 subset.cal, the calibration file.

e Folder Repository with some temporary results.
Examine the log file. Here you can find detailed information about the executed process.
Examine the Elevation Repository folder.

<My ATCOR Workflow Demo Folder>\Example2\04 elevation repository SM
Here you find the following files:

e asp_landsat_001.bsq/ .hdr, the aspect file in .bsq format and the according header file
derived from the DEM

e ele landsat_001.bsq /.hdr, the elevation file in .bsq format and the according header file
converted from the elevation file.

e sky landsat_001.bsq /.hdr, the skyview file in .bsqg format and the according header file
derived from the DEM

e slp_landsat_001.bsq /.hdr, the slope file in .bsq format and the according header file
derived from the DEM

For subsequent processing of this dataset, you can re-use these files by entering the same
ElevationRepositoryDirectory and RepositoryID again in order to save processing time.

Open the original image and the atmospherically/topographically corrected image in the Viewer and
compare (Figure 17), using for example the band composition 5 (Red) — 4 (Green) — 3 (Blue).

Original image: <My ATCOR Workflow Demo Folder>\Example2\0l data\Landsat5\
1t51930272003195mti01 subset.img

Corrected image: <My ATCOR Workflow Demo Folder>\Example2\03 output\
1t51930272003195mti01 subset atcor3.img

Finally, we want to adjust the calibration parameters co (Offset) and c1 (Gain). Many sensors are
recalibrated from time to time. The actual calibration parameters are usually provided together with
the image or can be downloaded from the web. It is recommended to use the image-specific
parameters if available.

For the first run, we used default calibration parameters. So now let us replace them by the values
provided in Section 3.2 (Radiometric rescaling). For each spectral band, there are two values, i.e.
RADIANCE_ADD corresponding to the Offset and RADIANCE_MULT corresponding to the Gain. It
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16.

17.
18.

19.

20.
21.

22.

23.

4

is important to pay attention to the unit. The values provided in Section 3.2 are based on the radiance
unit Wm-2sr-lum-1, while ATCOR Workflow employs the unit mMWcm-2sr-ium-*. Thus, the values have
to be multiplied by the conversion factor 0.1, before they can be used in ATCOR Workflow.
Open the calibration file
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project\
1£51930272003195mti01 subset.cal
in a text editor, edit the values as explained, and save them to a new text file:
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project)\
1t51930272003195mti01 subset V2.cal
The new calibration file will look like the text file shown in Figure 16. More information on the
calibration procedure is provided in the User Manual (ATCOR_Workflow_for_IMAGINE_Help.pdf).

7 c cl [mW/cm2 sr micron]
1 -0.228583 0.07658

2 -0.428819 0.14482

3 -0.2213938 0.1044

4 -0.238602 0.0876

5 -0.045%035 0.01204

6 0.118243 0.00554

7 -0.021555 0.00656

Figure 16: Calibration file according to the image-specific calibration parameters.

Click Toolbox Tab > ATCOR Workflow for IMAGINE > Run ATCOR-3 to open the ATCOR-3
dialog.

Select the Operation Mode Load ATCOR Project.
Specify the following options on the Project Tab of the dialog:

e Project folder: select the folder
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project

e Corrected Image File: specify the name for the output file (new file)
<My ATCOR Workflow Demo Folder>\Example2\03 output\
1t51930272003195mti01 subset atcor3 V2.img

Navigate from the Project Tab to the Basic Settings Tab, check the Edit box of the calibration file
and select the new calibration file:

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project\
1t51930272003195mti01 subset V2.cal

Navigate from the Basic Settings Tab to the Advanced Settings Tab. All settings are preserved from
the previous run. So you do not have to set them again.

Click Run. Depending on your PC, processing will take again a few minutes to finish. Check the
process status in the ERDAS IMAGINE Process List.

Display the result and compare the new output file with the first result. The new output file appears
slightly brighter than the first result. However, as the image-specific calibration parameters (V2) are
quite similar to the default parameters the difference is not significant.

Note: Adjusting the calibration parameters can also be useful, if the result of atmospheric correction
is not satisfying, e.qg. if there are many pixels in the resulting image with a value of zero.

For comparison, repeat the steps 1-22 by using the Run ATCOR-2 dialog instead of the Run
ATCOR-3 dialog. Make sure to use different output filenames in order to not overwrite your ATCOR-
3 results. Compare the results in the ERDAS IMAGINE viewer.
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SOLE v s Mo st
Figure 17: Comparison of the original (left) and the image corrected with ATCOR-3 (right) for the full
image (top) and a detail taken from the mountainous part in the south of the image (bottom). Band

composition 5-4-3.

3.4  Data Processing Using the ATCOR Workflow Operators

Download (if not done already following the instructions in Section 3.3) the file
ATCOR Workflow Step by Step Guide Example2.zip

from http://www.geosystems.de/en/products/atcor-workflow-for-imagine/download
and extract it to the folder <My ATCOR Workflow Demo Folder>\Example2\

2. Create the following folders:

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM
<My ATCOR Workflow Demo Folder>\Example2\03 output SM
<My ATCOR Workflow Demo Folder>\Example2\04 elevation repository SM

3. Click Toolbox Tab > Spatial Model Editor to open the Spatial Modeler.
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4. Navigate to the Operators window of the Spatial Modeler, open the group GEOSYSTEMS ATCOR
(Figure 18a, (1)), and add the operators Create ATCOR Project, Get ATCOR Elevation Repository
Options, Set ATCOR Parameters, and Run ATCOR-3 by drag-and-drop to the Spatial Model Editor.
Connect the operators as shown in Figure 18a.

5. Set the operator ports by double-clicking the ports as follows (see also Figure 18b):
Create ATCOR Project:

e ATCORProjectFolder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM

e ImageFilename:
<My ATCOR Workflow Demo Folder>\Example2\0l datal\Landsatb5\
1t51930272003195mti01 __subset.img

e Sensor: Landsat-4/5 TM

e ElevationFilename:
<My ATCOR Workflow Demo Folder>\Example2\01l data\DEM\
srtm germany 90m subset.img

Get ATCOR Elevation Repository Options: To enable the ports, right-click the operator, select
Properties, and enable the ports RepositoryID, ElevationRepositoryDirectory and
ReplaceExisting in the Properties window located in the lower right corner of your screen. Again, to
set the ports, double-click the ports (not the operator) and select the following values:

e RepositoyID: landsat_001

e ElevationRepositoryDirectory: <My ATCOR Workflow Demo
Folder>\Example2\04 elevation repository SM

e ReplaceExisting: true

Set ATCOR Parameters: To enable the ports, right-click the operator, select Properties, and enable
the ports in the Properties window located in the lower right corner of your screen. Again, to set the
ports, double-click the ports (not the operator) and select the following values according to

Section 3.2.1:

e PixelSize: 30
e AcquisitionDate: 2003-07-14
e SolarZenith: 32.8 (= 90°- Sun Elevation)
e SolarAzimuth: 132.9
Yo HEXAGON GEOSYSTEMS # | .
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e Water Vapor Category: mid-latitude summer
e Aerosol Type: rural

e ReflScaleFactor: 4

e BRDFModel: (2b) specific, weak

e BRDF-betaT: 0.0

e BRDF-g: 0.200

Additionally, enable the port “Options”, which later needs to be connected with the output port of the
Get ATCOR Elevation Repository Options operator (Figure 18: Spatial model for processing the
Landsat-5 data set (Example 2). The model involves four operators from the group GEOSYSTEMS
ATCOR (1). It creates a new ATCOR project (2), sets options for the elevation repository (3), sets
metadata and processing parameters (4), and executes ATCOR-3 (5). Figure (a) shows the operators
before setting the ports, in Figure (b) the ports are set as required to process the dataset..

The output data type will be Unsigned 8-bit (same as input), i.e. values from 0 to 255 can be stored.
Considering the expected range of surface reflectance values, a reflectance scale factor of 4 would
be suitable. With this scaling factor, a surface reflectance of 20.56%, for example, is coded as 82.
We set BRDF-betaT to 0.0 in order to get this parameter as a function of the solar zenith angle. The
applied rules are given in the User Manual (ATCOR_Workflow_for_IMAGINE_Help.pdf).

Run ATCOR-3:

e CorrectedlmageName: specify the name of the output file (new file)
<My ATCOR Workflow Demo Folder>\Example2\03 output SM\
1t51930272003195mti01 subset atcor3.img

6. Save the Spatial Model, for example to the file
<My ATCOR Workflow Demo Folder>\Example2\03 output SM\
Create_ atcor3.gmdx

7. Click Run in the Spatial Modeler Tab. Depending on your PC, the processing will take about 5
minutes to finish. Check the process status in the ERDAS IMAGINE Process List.

8. Examine the Session Log.

Examine the project folder.
<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM

Here you find the following files:

e GEOSYSTEMS ATCOR.project, the ATCOR project file, a text file containing some
basic information on the project,

e 1t51930272003195mti01 subset ele.tif, the elevation file prepared from the
specified elevation file to satisfy the ATCOR-specific requirements,

e 1t51930272003195mti01 subset.log, the log file, and
e 1t51930272003195mti01 subset.cal, the calibration file.
10. Examine the Elevation Repository folder.

<My ATCOR Workflow Demo Folder>\Example2\04 elevation repository SM
Here you find the following files:

e asp_landsat_001.bsq
e asp_landsat_001.hdr
e ele_landsat_001.bsq
e ele_landsat_001.hdr
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e sky landsat _001.bsq
e sky landsat _001.hdr
e slp_landsat 001.bsq
e slp_landsat 001.hdr

These files are aspect, slope, skyview and elevation files as required by ATCORS3.
For subsequent processing of this dataset, you can re-use these files by entering the same
ElevationRepositoryDirectory and RepositoryID again in order to save processing time.

11. Open the original image and the corrected image in the Viewer and compare (Figure 17).

Original image: <My ATCOR Workflow Demo Folder>\Example2\01l data\Landsat5\
1t51930272003195mti01 subset.img
Corrected image: <My ATCOR_Workflow Demo Folder>\Example2\03 output SM\
1t51930272003195mti01 subset atcor3.img
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Figure 18: Spatial model for processing the Landsat-5 data set (Example 2). The model involves four operators
from the group GEOSYSTEMS ATCOR (1). It creates a new ATCOR project (2), sets options for the elevation
repository (3), sets metadata and processing parameters (4), and executes ATCOR-3 (5). Figure (a) shows the
operators before setting the ports, in Figure (b) the ports are set as required to process the dataset.

12. Finally, we want to adjust the calibration parameters co (Offset) and c1 (Gain). Many sensors are
recalibrated from time to time. The actual calibration parameters are usually provided together with
the image or can be downloaded from the web. It is recommended to use the image-specific

parameters if available.

For the first run, we used default calibration parameters. So now let us replace them by the values
provided in Section 3.2 (Radiometric rescaling). For each spectral band, there are two values, i.e.

RADIANCE_ADD corresponding to the Offset and RADIANCE_MULT corresponding to the Gain. It
is important to pay attention to the unit. The values provided in Section 3.2 are based on the radiance
unit Wm-2srum-?, while ATCOR Workflow employs the unit mWecm-2sr-ium-t. Thus, the values have
to be multiplied by the conversion factor 0.1, before they can be used in ATCOR Workflow.

Open the calibration file

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM\
1t51930272003195mti01 subset.cal

in a text editor, edit the values as explained, and save them to a new text file:

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM\
1£51930272003195mti01 subset V2.cal

The new calibration file will look like the text file shown in Figure 19. More information on the
calibration issue is provided in the User Manual (ATCOR_Workflow_for_IMAGINE_Help.pdf).

(4 # HEXAGON
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13.

14.

15.

16.

17.

4

7 c0 cl [mW/cm2 sr micronl]
1 -0.228583 0.07658

2 -0.428815 0.14482

3 -0.221398 0.1044

4 -0.238602 0.0876

5 -0.045%035 0.01204

3] 0.118243 0.00554

7 -0.021555 0.00656

Figure 19: Calibration file according to the image-specific calibration parameters.

Enable the port ‘CalibrationFilename’ of the ‘Set ATCOR Parameters’ operator and select the new
calibration file

<My ATCOR Workflow Demo Folder>\Example2\02 atcor project SM\
1t51930272003195mti01 subset V2.cal

Alternatively, you can double-click the ‘Set ATCOR Parameters’ operator. A dialog opens. Select the
Standard Tab. In the box ‘File and Sensor Information’ you can select the new calibration file.

Modify the output file name specified at the port ‘CorrectedimageName’ of the operator ‘Run
ATCOR-3’ to avoid that the previous output file is replaced:

<My ATCOR Workflow Demo Folder>\Example2\03 output SM\
1t51930272003195mti01 subset atcor3 V2.img

Click Run in the Spatial Modeler Tab. As now only the processes ‘Set ATCOR Parameters’ and
‘Run ATCOR-3’ are executed, the processing will be much faster than the first time you executed the
model.

Display the result and compare the new output file with the first result. The new output file appears
slightly brighter than the first result. However, as the image-specific calibration parameters (V2) are
quite similar to the default parameters, the difference is not significant in this example.

Note: Adjusting the calibration parameters can also be useful, if the result of atmospheric correction
is not satisfying, e.qg. if there are many pixels in the resulting image with a value of zero.

For comparison, repeat the steps 1-16 by using the Run ATCOR-2 operator instead of the Run
ATCOR-3 operator. Make sure to change the output filenames in order not to overwrite your
ATCOR-3 results. After completion, compare the corrected images in the ERDAS IMAGINE viewer.
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4 Example 3 — Sentinel-2 with Dehaze and ATCOR-2
4.1  What you Will learn
Based on a Sentinel-2 image, the following processing steps are demonstrated:

e Automatic metadata import,

e Haze reduction (ATCOR Dehaze), and

e Atmospheric correction in flat terrain (ATCOR-2)

The example data set (Figure 20 and Figure 21) is processed using the ATCOR Workflow Dialog
(Section 4.2) and the ATCOR Workflow Operators (Spatial Modeler) (Section 4.3). Please note that the
example consists of a Level 1C dataset, it makes no sense to process Level 2 data using ATCOR
Workflow, this would throw an error.
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A

Figure 20: Footprint of the Sentinel-2 demo data set Figure 21: True color quicklook of the Sentinel-2
(Example 3), Product URI: demo data set.

S2A MSIL1C_20170319T095021 N0204 R079_

T33TWF_20170319T095021.SAFE.

4.2  Data processing Using the ATCOR Workflow Dialog

Run ATCOR Dehaze:
From the Toolbox menu in IMAGINE 2023 open the ATCOR Workflow for IMAGINE menu and start
Run ATCOR Dehaze.

1. Create the following folders:

<My ATCOR Workflow Demo Folder>\Example3\02 atcor project
<My ATCOR Workflow Demo Folder>\Example3\03 output

In Tab Project choose Create ATCOR Project insert the following:
e Input:

o Project Folder:
<My ATCOR Workflow Demo Folder>\Example3\02 atcor project

o Sensor: Sentinel-2 13 bands

o Image File (do not use the manifest.safe file!):
<My ATCOR Workflow Demo Folder>\Example3\0l S2 data\
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S2A MSILIC_20170319T095021 N0204 R079 T33TWF_20170319T095021.SAFE\
GRANULE\L1C T33TWF_A009085 20170319T095021\MTD TL.xml

!

Project  Settings

Operation Mode L\\)
() Load ATCOR Project
(®) Create ATCOR Project

Input

e Praject Folder: [x]| ex/atcor/ekample3/02_atcor_project! ~ | =

Sensor: | Sentingl-2 13 Bands ~

o Image File: [".til]| er/atcor/example3/02_atcor_project/toa_reflectance/s2a_oper_msi_1c v| =

Metadata File: [".xm\]| - | =
[JUse | - | =
Output
e Dehazed Image File: [+ m]| e:/atcor/example3/03_output/sentinel2_13bands_napoli_dh.tif v | B’?‘
Run Batch Cancel Wigt Help
e Output:

o Dehazed Image: <My ATCOR Workflow Demo Folder>\Example3\03 output\
Sentinel2 13Bands Napoli dh.tif

In Tab Settings set:
e Dehazing Parameters:
o DehazeMethod: standard
o DehazeArea: land and water pixels
o Check Use Cirrus Band If Available

o Interpolation Method: bilinear (fast)

[\}\ ATCOR Dehaze X

Project  Settings

Senszor Information

[ Edit 20.00 = I Edt 2070319

I Edit erfatcorexample3/02_atcor_project/s2a_oper_msi_Mc_t_sgs_ 201 o B’?
Geometry

[CIEdit 441 = [JEdt A7 =

[ Edit 155.9 = [ Edit 1837 =

Dehazing Parameters

Dehaze Method: | standard

T Use Cirrus Band If &vailable

~ Dehaze Area: | land and water %
@thod: binear (fast) )

Batch Cancel Wiew... Help

Then click the Run button.
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Run ATCOR 2:

From the Toolbox menu in IMAGINE 2022 open the ATCOR Workflow for IMAGINE menu and start
Run ATCOR 2.

In Tab Project choose Load ATCOR Project insert the following:
e Project Folder: <My ATCOR Workflow Demo Folder>\Example3\02 atcor project

e Corrected Image: <My ATCOR Workflow Demo Folder>\Example3\03 output)\
Sentinel2 13Bands Napoli dh atcor2.tif

[ ATCOR-2

Project  Basic Settings Dehaze  Advanced Settings

Operation Mode

(® Load ATCOR Project o

(O Create ATCOR Project

Input

e Fraject Folder:| e:/atcor/example3/02_atcor_project v| =1

Sentinel-2 13 Bands

| e /atcor/example3/02_atcor_project/toa_reflectance/s2a_oper_msi_ 1o v| @,’?

| e /atcor/example_datadexampleddz2a_msillc_ 2017031 9095021 _n0204 v| @,’?

Olutput
9 Corrected Image File [*1if) erbier/. imaging] B! tinel2_13bands napoli dh_atcor? ti e

Fiun Batch Cancel Wiew... Help

In Tab Advanced Settings check boxes Edit in the AOT File group and in the Water Vapor File group
and insert:

e AOT File: <My ATCOR Workflow Demo Folder>\Example3\03 output\
Sentinel2 13Bands Napoli dh atcor2 aot.tif

e Water Vapor File: <My ATCOR Workflow Demo Folder>\Example3\03 output)\
Sentinel2 13Bands Napoli dh atcor2 wv.tif

e Cloud Shadow Water File: <My ATCOR Workflow Demo
Folder>\Example3\03 output\Sentinel2 13Bands Napoli dh atcor2 csw.tif
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Project Basic Settings Dehaze Advanced Settings

Scaling

[JEdit 1a0.0 =

‘alue-added Products

[ Compute Y alus-added Products

it Uise NDWI Edit 0.950 =
Edit 0820 = Edit 0,380 =
Edit 0,780 = Edit 0.900 2
it 0500 :
ADT File
Edit AQT File *img)| V| @
‘whater Wapor File
Edt  Water Vapor File ~img) v] @

Cloud Shadow ‘water File

Edt  CSW MapFile [".img]| v | =

Fun Eatch Cancel Wiew... Help

Click Run and examine the results according to 4.3 (see below).

4.3 Data processing Using the ATCOR Workflow Operators
Create the following folders:

<My ATCOR Workflow Demo Folder>\Example3\02 atcor project SM
<My ATCOR Workflow Demo Folder>\Example3\03 output SM

3. Click Toolbox Tab > Spatial Model Editor to open the Spatial Modeler.

an Manage Data Raster Vector Terrain Toolbox Help Debug Login to Smart MApp @ g
g 3 ) (7
- [ =g -~ . ; ( .

K & el & wol & O & m

IMAGINE Image [Spatial Model| Model pjgegic  AutoSync  Stereo Maps VirtualGIS Vector ATCOR Workflow IMAGINE Common
Photogrammetry Equalizer|  Editor™  |Maker™ -~ Workstation™ Analyst™  « - Prediction for IMAGIME™ AV~ -

Common GEOSYSTEMS

Contents B X 2D view# AN

= = 2D View #1
| Background

Retriever

180.00 (CCW)

4. Navigate to the Operators window, open the group GEOSYSTEMS ATCOR, and add the operators
Create ATCOR Project, Run ATCOR Dehaze, Set ATCOR Parameters, and Run ATCOR-2 by drag-
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and-drop to the Spatial Model Editor. Connect the operators as shown in

Figure 22.

5. Set the operator ports as follows (see also Figure 22) by double-clicking the corresponding ports:

Create ATCOR Project:

ATCORProjectFolder: navigate into the folder
<My ATCOR Workflow Demo Folder>\Example3\02 atcor project SM

ImageFilename: switch off the file filter ‘All File-based Raster Formats’ by entering
“*xml’ in the field ‘Image File’ and select the file

<My ATCOR Workflow Demo Folder>\Example3\01l S2 data\

S2A MSIL1C 20170319T095021 N0204 R079 T33TWF 20170319T095021.SAFE\
GRANULE\L1C T33TWF A009085 20170319T095021\MTD TL.xml

Sensor: Sentinel-2 13 Bands

Run ATCOR Dehaze:

DehazeMethod: standard
DehazeArea: land and water pixels

DehazedimageName:
<My ATCOR Workflow Demo Folder>\Example3\03 output SM\
Sentinel2 13Bands Napoli dh.tif

Set ATCOR Parameters: Enable the ports by right-clicking the operator, select Properties. The
Properties window is now located in the lower right corner of your screen. Enable the ports by
checking the port in the ‘Show’ column. To set the port, double-click the port (not the operator) and
select the following values:

Water Vapor Category: fall/spring
Aerosol Type: rural
ValueAddedProds: true

A\ The computation of the value-added products file can also be enabled (not
recommended here!) by using the ‘Set ATCOR Parameters’ GUI. It is opened by
double-clicking the operator. The processing parameter Compute Value-added
Products is located on the Advanced Settings Tab of the GUI. Before the GUI opens,
the Create ATCOR Project operator is executed. Thus, it is recommended to enter the
parameters via the ports and not via the GUI, when the project has not been created
yet. However, you might find the GUI useful in combination with the ‘Load ATCOR
Project’ operator.

Run ATCOR-2:

CorrectedimageName:
<My ATCOR Workflow Demo Folder>\Example3\03 output SM\
Sentinel2 13Bands Napoli dh atcor2.tif

A\ The atmospheric correction (ATCOR-2) is executed on the dehazed image.

AOTFilename: <My ATCOR Workflow Demo
Folder>\Example3\03 output\Sentinel2 13Bands Napoli dh atcor2 ao
t.tif

WaterVaporFileName: <My ATCOR Workflow Demo
Folder>\Example3\03 output\Sentinel2 13Bands Napoli dh atcor2 wv
.tif

CloudShadowWaterFile: <My ATCOR Workflow Demo
Folder>\Example3\03 output\Sentinel2 13Bands Napoli dh atcor2 cs
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w.tif

6. Save the Spatial Model, for example to the file
<My ATCOR Workflow Demo Folder>\Example3\03 output SM\
Create dehaze atcorZ.gmdx

7. Click Run in the Spatial Modeler Tab. Depending on your PC, the processing will take about 10
minutes to finish. Check the process status in the ERDAS IMAGINE Process List.

When the process finished successfully, you can see a warning icon at the ‘Run ATCOR Dehaze’
operator and an info icon at the ‘Run ATCOR-2’ operator. See the Spatial Modeler Messages window for
more information. You can open this window by clicking the ‘Messages’ button in the Spatial Modeler
ribbon (group ‘View’).

8. Examine the Session Log.

9. Examine the project folder.

Spatial Model Editor #2 : Spatial Model 1 X Operators qx
e Enter keyword seaich here X
+-g@ Flow Control ~
e Q > ATCORProjectOut 4@ Focal
C> CorrectedimageFile
N ) seniinel? 13bands napoli dh afcorZfmg C n . =@ GEOSYSTEMS ATCOR o
Verampled U2 steor project’ RUHATCDH—ZO ValueAddedProdsFile & Create ATCOR Project
mtd txml & Q
Sontinel.? 17 Bands Oo @ @ Get ATCOR Create Options
MetadataFilename OC o TTEER e b o s & Load ATCOR Project
- reate A £
ElevationFilename & Project P il % Run ATCOR Dehaze
{2 Run ATCOR-2
DehazeMethod & & DehazedimageFile ﬁ Run ATCOR-3
. Dehaz_e;l\re_a ORunATCOF( C> HazeMapFile & Set ATCOR Parameters
sentineld 13bands_napoli_dhtf ¢ Dehaze > HazeMapCategories 5 q@ General
+- g9 Geometry Creation
+- g9 Geometry Manipulation

Figure 22: Spatial model for processing the Sentinel-2 data set (Example 3) using the ATCOR Workflow operators
(1). The model creates a new ATCOR project (2), executes ATCOR Dehaze (3), sets parameters relevant for
ATCOR-2 (4), and executes ATCOR-2 (5).

10. Open the original image and the dehazed image in the Viewer and compare (Figure 24). Use a
proper LUT stretch function to improve the contrast of the image.

Original image: My ATCOR Workflow Demo Folder>\Example3\02 atcor project SM\
TOA reflectance\S2A OPER MSI L1C TL SGS 20170319T133044 A0090
85 T33TWF NO2 04.tif

Dehazed image: <My ATCOR Workflow Demo Folder>\Examplel\03 output SM\
Sentinel2 13Bands Napoli dh.tif

Now load the haze map into the viewer and compare with the original / dehazed image.

Haze map: <My ATCOR Workflow Demo Folder>\Example3\03 output SM\
Sentinel2 13Bands Napoli haze map.tif

Use the Inquire Cursor to examine the pixel values of the haze map. You get the class IDs but not the

names of the map categories (class names). To add the class names, continue with step 9.

11. Remove the haze map from the Viewer.

12. Navigate to the Spatial Modeler window ‘Operators’, open the group Attributes, and add the operator
Raster Attribute Output by drag-and-drop to the Spatial Modeler Editor. Connect the operator with
the Run ATCOR Dehaze operator as follows and as shown in Figure 11 (6):

e HazeMapFile > Filename
e HazeMapCategories - Tableln

13. Set the operator ports (via double-click) as follows:
e TableType: String

e Attribute:  Class_Names
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Spatial Model Editor #2 : Spatial Model X Operators L [
E

e Enter keyword search here X E

sy ll e

& ATCORProjectOut £2 Dictionary E

inal2 T3hancts ol o ato0r? Q. & CorrectedimageFile @ Analysis E

sen f:e s_napali_dh_atcor: i E

‘exampled 2 steor_project’ > g & Run ATCOR:2 & ValuehddedProdsile | @ Attibutes E
mitd toemf & T« (Read Attribute) E
Sentinel-2 13 Bands & ™0 i (Read Color Table) E
MetadataFilename C> - . -
i Attach Attributes :

ElevationFilename OQEEL&HTEDR O'SeLATCOR = l:
Project Parameaters | Create Columnis) E

T Raster Attribute Input E

DehazeMethed O > DehazedimageFile PR icr Attribute Outpud] E

Dehazedres & - . -

sentinel2 3bands_napoli dhtif ORU” ATCOR T Vector Attribute Input (Lega [

Dehaze = T Vector Attribute Output (Ler |

Qg © E] @ Bitwise E

C Cutput @ Boolean E

Layerhlame > Raster . . ~

C‘fas_: Names G IbULtE @ Classification |_

by @ Color E

@ Conditicnal E

Figure 23: Spatial model for processing the Sentinel-2 data set (Example 3). The model creates a new ATCOR
project (2), executes ATCOR Dehaze (3), sets parameters relevant for ATCOR-2 (4), executes ATCOR-2 (5), and
adds the class names of the haze map to its attribute table (6).

14. Again, save the Spatial Model to the file

<My ATCOR Workflow Demo Folder>\Example3\03 output SM\
Create dehaze atcorZ.gmdx

15. Right-click the Raster Attribute Output operator and select Run Just This.

16. Display the haze map: add the file to the viewer and use the Inquire Cursor to get the pixel values.
Now the class names are displayed together with the class IDs.

17. Display the dehazed and atmospherically corrected image

<My ATCOR Workflow Demo Folder>\Example3\03 output SM\

Sentinel2 13Bands Napoli dh atcor2.tif

and the value-added products file

<My ATCOR Workflow Demo Folder>\Example3\03 output SM\

Sentinel2 13Bands Napoli dh atcor2 flx.tif.

By default, the value-added products file is located in the same directory as the atmospherically
corrected image.

18. Display layer 1 (Soil-adjusted Vegetation Index; Table 2) of the value-added products file
(* flx.tif) with File — Open — Raster as Image Chain. Navigate to the Multispectral Tab, click the
button Image Chain (Group Settings), select Pseudocolor and select Layer 1 (Group View). Click the
button Color Table (Group Color) and select NDVI Natural.

19. Display the aerosol optical thickness file <My ATCOR Workflow Demo
Folder>\Example3\03 output\Sentinel2 13Bands Napoli dh atcor2 aot.tif and
inspect the values using the Inquire tool.

20. Display the water vapor file <My ATCOR Workflow Demo Folder>\Example3\03 output)\
Sentinel2 13Bands Napoli dh atcor2 wv.tif and inspect the values using the Inquire
tool.

21. Display the Cloud-Shadow-Water Map (CSW-Map) <My ATCOR Workflow Demo
Folder>\Example3\03 output\ Sentinel2 13Bands Napoli dh atcor2 out csw.tif
and compare it visually to the Haze Map. The class hames of the CSW-Map can be attached to the
raster similar as for the Haze Map, described above (Figure 23).

v =
) ‘ HEXAGON © GEOSYSTEMS GmbH, 2025 ﬁ.;EG?0§,:YM§\-LrEEPhE,F|¢TSSf

An OHB Company

Hexagon Platinum Partner



ATCOR Workflow for IMAGINE 2023 — Step-By-Step Guide Page 37/39

Deh aZed ;

Haze map

: - P -

S 3 - e » ey " A et s o
Figure 24: Results of ATCOR Dehaze and ATCOR-2 for Example 3 (detail): original image (top left), dehazed and
atmospherically corrected image (top right), haze map (bottom left; yellowish colors indicate haze contaminated
pixels, see Table 1 for haze map categories), Leaf Area Index Index (LAI) (bottom right; brown: low LAI, green: high
LAI).
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5 Appendix

Table 1: Haze map categories.

Color Class ID | Class Name Comment
[ | 0 geocoded background --
1 shadow -

B 2 thin cirrus (water) --

0 3 medium cirrus (water) --

] 4 thick cirrus (water) --

e 5 land (clear) --

[ ] 6 saturated --

[ ] 7 snowl/ice (ice cloud) --

[ ] 8 thin cirrus (land) --

[ ] 9 medium cirrus (land) --

[ ] 10 thick cirrus (land) --

[ ] 11 haze (land) --

[ ] 12 medium haze (land) --

m 13 haze (water) --

0 14 med. haze/glint (water) --

] 15 cloud (land) Haze removal limited due to physical reasons.
L 16 cloud (water) Haze removal limited due to physical reasons.
[ | 17 water -

] 18 cirrus cloud Haze removal maybe limited due to physical reasons.
I 19 cirrus cloud (thick) Haze removal limited due to physical reasons.
[ ] 20 bright -

[ | 21 topographic shadow -
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Table 2: Layers of the value-added products file.

Layer | Name

1 Soil-adjusted vegetation index (SAVI), range 0 to 1000, scaled with factor 1000.
(e.g. scaled SAVI=500 corresponds to SAVI=0.5)

2 Leaf area index (LAI), range 0 to 10000, scaled with factor 1000.
(e.g. scaled LAI=5000 corresponds to LAI=5.0)

3 Fraction of photosynthetically active radiation FPAR, range 0 to 1000, scaled with factor 1000.
(e.g. scaled FPAR=500 corresponds to FPAR=0.5)

4 Surface albedo (integrated reflectance from 0.3 to 2.5 pm), range 0 to 1000, scaled with factor 10.
(e.g. scaled albedo=500 corresponds to albedo=50%)

5 Absorbed solar radiation flux Rsolar [W m™].

6 Global radiation Eg [W m2].
(omitted for constant visibility in flat terrain because it is a scalar that is written to the log file (*.log))

7 Thermal air-surface-flux-difference Riherm = Ratm — Rsurface [W m?].

8 Ground heat flux G [W m-2].

9 Sensible heat flux H [W m?].

10 Latent heat LE [W m™2].

11 Net radiation Rn [W m-2].
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