Chapter: Image Preparation
1. Data Description
Downloaded are 3 Aster 1b-images of different dates and quality. The 1b processing

level means that radiometric correction and band-to-band co-registration are done. We
require at present only the first 3 bands with a resolution of 15 m. The images are:

Date Filename

14 Feb 2002 | AST L1B 003 02142002104020 03012002083518.hdf

8 Sep 2002 | AST L1B 003 09082002105227 10012002110040.hdf

31 May 2003 | AST L1B 00305312003104522 06212003111041.hdf

Data set: ASTER L1B REGISTERED RADIANCE AT THE SENSOR V003
Granule: SC:AST_L1B,003:20068040239

Acquired: on 2002-02-14 10:40:2072

Center lat/lon:; 52,29° Lat, 6.83° Lon

Data set: ASTER L1B REGISTERED RADIAMCE AT THE SENSOR Y003
Granule; SC:AST_L1B,003:200826035%7

Acquired: on 2002-09-08 10:52:272

Center lat/lon: 52.37° Lat. 7.00° Lon



Data set: ASTER L
Granule: SC:AST_L1B,003:2014368149
Acquired: on 2003-05-31 10:45:227
Center lat/lon: 52,09° Lat, 6.73° Lon

2. Data Import

Aster 1b-images can be imported using ILWIS, PCI, IDL/ENVI, and ERDAS.
Considering that at a later stage we must export prepared images to the MrSID-
format and that this can only be done in ERDAS and ArcGIS, this tutorial is fully
based on the use of ERDAS for image processing. To import your images, follow
after opening Erdas version 6.0, the following steps:

Step-1
e Select the Erdas Import-
Type:  [ASTER EOS HDF Fomat B[l “rportrovtine.
Medis:  [Fie =] ﬂ Select Media and data
: S type.
Input File: [2.%] Clutput File: [%.img)
ast_ITh_0030531200310452 [z | ast_ITh_0030531200310452 (2 | Select on the left and
2 right the proper
\ j directories.
40200301 200208351 8.hdf. et .
£227_10012002110040 hdf Select the required
?f? 1001 2002710040 bdf. et * HDF files.
1 I ]
I'a mobile-gis j I'a mobile-gis j Press ok.

F, I Cloze | Drata “iew... | Help |

Note: the data import procedure will differ, not only for the sensor, but also for the
processing level products and data providers... ... a full guidance is not possible!!



Step-2

Make sure the first 3 bands

are selected; using “next
Platform: A1 image” othe bands (total of

Instrument;  ASTER 14) can be selected.

Input Crata Information

Froduct Type: ASTL1E
Data Field:  WHIB_Swath

Select correction.

Mo Columnsz: 4200 Mo Rows 43980 Mo Layers: 3

o iy

Correchion. ..

Freviouz Image I Mext Image I

Batch Help I

Step-3

Select “write GCP file”;
this file will contain 121
satellite position based

Rectification I Converzion I

[ Mfrite Transform to Image

Tranzformation Drder; = _E?E—l ground control points.
Help I
¥ ‘Wiits GCP File Select ok, and select ok.
I 041.gcc e i An *.img file and a
hd *.gcp file are now
prepared.
I
3. Image Geo-referencing

We will use the satellite position based ground control points to geo-reference our
image to the projection system required. We will perform pixel resampling using the
UTM coordinate system with the WGS-84 spheroid and datum and a pixel size of
I5m.



Step-1

Go to the Erdas Viewer and open the prepared *.img file.
as shown below.

File Utlity Wiew AOQI Raster Help

EEDES2@EE=+8 WaGa o H

301700, -984.00 4

Step-2

iy, Set Geometric Model [ EI

Select Geometric Maodel;

Affine
Camera
DPFDE

You should get something

Notes:

The pixels are imported
using their original values;
a conversion to “radiance”
values was possible during
the import routine for those
who require such values.

The bottom left shows only
column and row of the
cursor location....not yet
the actual geo-position.

Optional: Press L to see
the image meta-data.

Select: Raster - Geometric
Correction.

We will use the 2™ polynomial as geometric
model. Then select the tab “Projection”.

s Polynomial Model Properties (Mo File) :

(=

[kOMOS

MNITF RPC
CuickBird BPC
Landzat

Polynaorial Order:

FRubber Sheeting

% =i

Load CFF File

Open Exizting Model.. |

ze Existing Calitration |

ok ]

Cancel Help |

>

Farameters | Tran=formation I Projection I

LI

L3

&pply
Reset
Save
Save Az
Close

Help

diddd.

Stakiis:

kModel haz no solution.




i’ Polynomial Model Properties (No File) =10 =] Select “Add/Change
— Projection” (1).
Parameters | Transformation  Prajection | Apply | ! M
Current R eference tap Projection: Rezet | Define :he prOJictlon
parameters as snown
Projection; ko S | below.
& pheraid:
S Save As | Press ok to return to
o the screen shown at
A5 the left (2).
Map Uits : |
Then select “Set
Add/Change Projection... I Projection from GCP
Set Prajection fram I%P Toal... I tool” (3).
I Select the proper
* gep file.
Statuz Model has no su:ulutlm. 1 2
| I 4| Select “Current”
v (=UTM) (4).
& (Edited) Projection Chooser il
Standard Custam |

Frojection Type :! UTH

Sphercid Name: {wGS 84 = e [ﬁ

3
Daturm Mame: Delete... |
UTM Zane; j Fenarne... |
NORTH or SOUTH: [ North -l Cancel |

: v Help |
iZ! GCP Tool Reference Setup x|

Collect Reference Paintz From:

" Existing Yiewer iiZ! Reference Map Projection Options il x|

i~ Image Layer [Mew Viewer| Optiong I Mew | Eurrentl i :
™ Wector Layer [New Viewer] Set Feference Map Projection Te: 4II:E"-":EI
€ Annotation Layer [New Viewer) Set the Reference Projection —IHE'D
* GCP File [.gock > [~ Mew to the Mew Projection and

4 Reproject the E sisting Paintz.

A5 EE%F”E

™ Digitizing T ablet [Cumrent Configuration] e ;
v Currert az the Current Projection and

F.eep the Reference Projection

i~ Digitizing T ablet [New Configuration] Feprojsct the Mew Poirts.

" Keyboard Only

| Note: the original GCP’s are in lat-
long (WGS84). Erdas converts them

Cancel Help |
when you select “current”, to UTM

or whatever you have specified in
“Projection Chooser”, e.g the local
projection system!!



Part of your screen will then contain the following content; press the @ button to

(re-) calculate the model solution.

The resulting model error is: Contral Point Eror: <] 0.0000 [+ 0.0000 [T aotal) 0.0000
201 =101 %]
File Ukility Wiew 40D Raster Help P iTranstlmation Projction Appwl

Projection: LIThd EEed
Spheraid:  WGES B4
Zone Mumber: 32 ﬂa‘u
121 Datum WS B4 |
control Map Units: [Meters = Help
points !
dd/Change Projection. .. i
et Projection fiom GCF Toal. i
e Status:  Model solution is current.
[ =
|3206.48, -4183.85 4 | v
ool ce: o =TS
v Edi
= 2 Control Point Error; ) 0.0000  [¥)0.0000  [Tatal) 0.0000
w = 7
Point # || Point 10 > |_Color # Input *f Input > # Ref ' Ref. Tupe # Residual f Residual RMS Enor Cal
1| [GCP &1 0.000 0.000 323494.073 58345968.727| Contral 0.000 -0.000 (0.000
2 GCPH2 498,000 0.000 330746242 5833173.891| Contral 0.000 -0.000 0.000
3 GCPH3 996.000 0.000 [%.337996.412 5831379.055| Contral 0.000 -0.000 0.000
4 GCP # 4 1494.000 0.000 345247 5682 5829584.220( Control 0.000 -0.000 0.000
5 GCR#G 1992.000 0.000 352498.751 £827789.384( Control 0.000 -0.000 0.000
E GCPHE 2450.000 0.000 365745.921 5826954.548| Contral 0.000 -0.000 (0.000
7 GCPH7 2988.000 0.000 367001.091 58241599.712| Contral 0.000 -0.000 0.000
g GCPHE 3486.000 0.000 374252.260 5822404.877|  Contral 0.000 -0.000 0.000
k| GCP# 9 3984.000 0.000 381503.430 5820610.041]  Control 0.000 -0.000 0 DDD_J_'_'
e 3

We are now ready to resample the
image. To do so press the icon shown
below and provide the required image
details as shown. Close all windows
that dealt with georeferencing; there is
no need to save “the model”.

Geo Correction Tools

0D H=]

E st

Help

Display Resample Image Dialog. ..

i Resample _ ]

Output File: [*.ima) Reszample Methad:
azter_14feb2002.img Lz |
Cutput Map Information;

MNearest Meighbor

Fraojection: LT
Uitz mekers
Mumber rows: 5274 Murmber calumns: 5244
Cutput Comers:
Lpse: | 308355000000 = LR | 393337.000000 ﬁ
ULy | DE34363.000000 ; LEy: | BVBEETy.000000 =
From Inguire B ox

Output Cell Sizes:

ij y: [15 000000

s | 15.000000

ii [Hominal... | |

| ¥ lgnore Zero in Stats,

Recalculate Output Defaults. .

] 4 Batch Cancel Help

iF'ean:nrm the Resél‘%pling




4. Prepare a sub-image

The results of the above produced (when loaded in a viewer) the following:

W4 Yiewer #1: aster_31may2003.img (:ASTER_Band3N)(:ASTER_B.
File Uklity View AOI Raster Help

=101 x]

A v |
AR kKA

®ah F

§ -

¥

Note that in the left-
bottom corner, the
actual position of
the cursor is now
shown.

Select “Utility” and
“Inquire Box”.
Enlarge the box so
that it covers the
area you want to use
for preparation of
the sub-image.

Do not close the
“Inquire Box™!!

[357166.00, 5787055.00 (UTM [ WiGS 84)

Now, using the

s ERDAS IMAGINE 3.6

main ERDAS

menubar. select Session | Main  Tools  Utilities  Help

« g s Start IMAGINE Yiewer...

data preparation i
mport/Export, .,

and then “subset

Create Mew [mage...

image”.

Map Composi.s..

Create Surface...

Image Interpreter...
Image Catalog. ..

Subget Image...

Image Classification, ..

Image Geometric Corechion...

Spatial Modeler...

Veckor. ..

Radar...

Inzupervized Clazzification...

‘Wirkual GIS. .,
OrthoBR&SE. ..

Feproject Images...

Steren Analyst, .

Recalculate Elevation Yalues. .

|
|
|
|
Mosaic Images.. |
|
|
|
Make RPF TOC... |

Help




@subset x|

[mput File: [#.imal Oukput File: [%imal

azter_3may2003.img [z | I azter_3mayl3_enzchede.img = |
Coordinate Tepe:  Subset Definition: From Inquire Box |
I™.
b
* Map % TwoComers © Four Cormers
- UL 3 |351211.nn :| LR 3 |359341.nn :|
ULy. [5790855.00 = LRv: [57esedson =
LR 5 |III.IIIIZI :I L5 |III.IIIIII :’
R |III.IIIIZI :I L |III.IIIIII :I
Data Tupe:
[ Fpk; IInzigned & bit
Cutput; nzigned 8 bit j Cukput; IEnntinuuus j
Cutput Ophions:
Mumber of Input layers: 3 V¥ lgnore Zero in Dutput Stats.
Select Layers: I 1:3
Ilze a comma for zeparated liztfi.e. 1,35 ] or enter ranges
uzing a 't e 251

ok |

Batch | 40l | Cancel Help

|Retrieve the coordinates from the Wiewer Inguire Box,

Select the input
and define the
output files.

Press “from
Inquire Box” to
copy the area-of
interest from the
viewer. Note
that the data in
the “two
corners” change.

Select “Ignore
zero in Output
Stats.”

Press ok.
Verify the

results in your
viewer!!

Note: for the following export routine, your sub-image must be smaller thaan 50 MB!!



5. Export to MrSid format
x
Move once more to the
€ Import & Export Erdas Import-Export
routine. Define the
Type: kSID el W e . .
B =l —| following settings:
1
ede: [Fie x
Iriput File: [*img] Output Fil Input File: c:/debie/mobile-gis/aster 3 mayl3 enschede.img

ter_ 31 may03 hede.i | ter_31
Ias SRR ER RIRENERE Eﬁ SRR Cutput File: o /debie/mobile-giz/azter 31 mayl3_enzchede. sid
ast_l'lI:_DDB_DEMEDDEH]#[;I Compress Bands: © Single (* RGE
aszt_[1b_003_09082002105:
aster_14feb 2002 img Layers to Colors:
gster_ N mapld enschede.i = - .
aster 3 mav 2003, ima a8 Red I3 ,IL_”EE”: I2 ,IEH“E: I-I ,I
3
Ia mabile-gis j Ia Mok Compression B atio; Iz':'-':":' :II
ITI B I Bt MHumber of Pyramid Lewvels: I3 j

I~
|F'ru:u:eeu:| to spejt"sic Import/Export application

[tafith 3 peramid levels, the smallest level will be 67 5 53]

[~ Orient image ta map syster,

The resulting file (shown below) is

only 48 KB. The original sub-image

[ Stetchimage based upon contrast table or statishics.

was 884 KB....what a “saving”!!

Georeference data are still there!!

Image degradation is practically

“nil”!!

i Viewer #2 : aster_31may03_enschede.ima {
File Ukility  Wiew ‘800 Raster Help

Advanced Options. . |

Cancel Help




6. Image Shift Correction

Once GPS data are collected or if proper topographic information is available,
prepared image files must be checked on their geographic correctness. Especially the
above Aster-import routine is known to produce images that are sometimes 100m off
the actual coordinates. As example, the imported image is shown below with the
topographic road map on top....a clear shift can be observed. Using the utility “Pixel
Info”, a series of wrong versus proper coordinates can be explored (copied to MS-
Excel), to calculate the X-Y shift that must be applied to move the image.

3 ' =y
s Yiewer #1: rd_utm.shp N i - =10 _XJ
] I %/; I R78R520. 206103 meters Gl

= [rie =]

Use “Image Info” and then “Edit — Change Map Info” to modify the upper left image
coordinate as calculated in Ms-Excel. Close the image and open it again to see results.

=T : TN AR ] - = -]
Nis Tmage {aster 31mayD3 "ﬁ ‘ o ] [
94 Fil= Edit Yew. Help

w08 Z & I1 :I ILayer_1 j My 1y,
General | Proiectinnl Histograml Pixel datal
gl ChongeMapInfe
File Infos| | s Change Map Info - =
" |upperLetx  [31ZIT00000000 | pieeiSzex: | 15.000000000000 = |
Upper Left ¥ %IE?SDEEE.DDDDDDDD :‘I Fixel Size 'y [15.000000000000 =
Layer Info; Bl = :

E Units: Imeters j i
Projection: IUTM j
Statistics Info;
Cancel I Help
La:
pper Left =; 351211.0 Upper Left % 5730655.0
tap Info: Lower Right 3 355341.0 Lower Right : 5783695.0
™ [File] Pirel Size #: 15.0 Pirel Size *r: 15.0
Lrit: reters Gen. Maodel Map Infa
Close Arrange Laye Projection: UTh, Zone 32
Prajection Imfo: Spheroid: WIES 84

Daturn: WiES 84

KdB //
10 Aug’03
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