2nd Advanced Course on Radar Polarimetry 2013 01/24/2013

Part ll: Exercises with L-band Airborne Data

7 Read the airborne SAR data
-7 Speckle Filtering (refined Lee)
= Oh, Dubois and X-Bragg Inversion

eivers; L

-z
2
b
lim

Lo '3

Test Date Used for the Exercise First Steps in PolISARPro

7 Please open PolSARPro
7 Define your environment
— Open the DLR's acquired test Radar data

- Testsite: Demmin

7 Location: Northern Germany
Acquisition Date: May 2012
Frequency: L-band
Data size: az: 2.75km rg: 2.2 km
Polarisation: 4 SLC
Resolution: az: 60cm x rg: 3.8m
Rows and colums: 7981 x 1837
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Erwironment  Import Convert Process Display  Calibration

Pauli RGB

dihedral
volume
surface
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First Steps in PoISARPro Load the Airbrone Data

s L o} o
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‘-En:v;mmnent n
i - Define the
SR environment of
[0 lecture/advanced_polinsar_esa_jan] erercise/demint 2 =) [l iy PoISARPro
Display Si
[“Rows [ 392 alv] [ Comns [ 32 al¥] Update ‘ Change Rows x
Colums to
Eelor Mp 820x820

Airsar

Convair

| Supervized Colotap1s 48| Unsupervized ColoiMapd 8% |Unsupervized ColorMan2? (if wlllr;dow too
smal
| Unsupervized Colortapdl 48| Uneupervized ColoMap16 8| Aandom Colorhapaz

Spaceborne Sensors ¥

Emisar

Extract L4 e
B — Pisar
Sethi

ﬂ Save & Exit

Edit Config File

Fill the Widget with Row and Column

i d - = T RO ) "—'ﬂw:

Input Data File (511

ﬁ; polrisar_esa_jon . mc_lbmulﬂ@m_gl

Input Diata File [ 512]

Iﬁ) |_polrser_esa_jon] oo dormi U*_IZ&-MW ﬂ
Input Diata il [ 21 )
[0 polrea_ s ionl ool 11&_|M“WEI‘ Spaceborne Sensors ¥
J

[l irput Data File (522)

[S] - {SH S12:| - {Shh Shv} )
821 822 SVh SVV ﬁ:/bwefedvmd_peﬂnm_w y_jar exercise/demin12 ‘
|

Airborne Sensors ¥

m T w@h_w@m = QuickLook
ESAR Data Format
& SLC Slant Range [ RGI ) " SLC Geocoded Ground Range (GTC ) ‘ Ed[ad

CE ata with Header
Iritial Number of Rows 7381 Initial Numbes of Cols 1834
I Convert Inpd4EEE binay Fomat (LE<3BE)  ~—"
‘ Note: Please add header! ‘ M ﬂ c"""“‘l

i DLR

Edit Config File
BRI IS A
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Extract the Test Data

Raw Binary Data

Airborne Sensors

Spaceborne Sensors *

QuickLook

Extract Full Reselution

Sub A
Edit Config File il

Extract S2 Data

-7 Check the header of the file!

. Input Di
= Full resolution
|D Jlecture/advanced_polinsar_esa_janl Hexercise/demin12

7 Sinclair Elements [S2] | Dutput Director
' |_E|

D leciure/advanced_polinsal_esa_jan 3/exercise/demin] 2

Irit Row 1 End Row 991 Irit Col 1 End Cal 1837

= Full Resolution

 Sub Sampling Row Col
 Muli Loak Row Col

¥ Symmetrisation [ 12 = 521 )

Input Data Format | 242 Complex Scaltering Matris 52

— Output Data Formal

d Sinclait Elements * [s2]  (Sun. 5w [l by
Coherency Elements £ [73] ©[T4]

Cawariance Elements € [c2] 3] [c4]

Display the Data

- Use GIMP for image display
— What do you see on the image?
-7 What does the colors in the image
mean?

=z Which fields can be potentially
inverted to soil moisutre content?

Pauli RGB

dihedral
volume
surface

i DLR

—~ Please perform a Lee refined ||
speckle filtering of the Radar:

—~ Method: Lee refined filter
7 Window size: 9x9
-7 Dispaly the image
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Filtering of the Scattering Matrix

Speckle Filter

Input Directory ‘

ID:.-"Iec:ture.-"advanc:ecLpolinsarﬁesaﬁian] 3lewercizeddeminl 2

Output Director

™ ol
Init Row 1 End Row I 781 Iriit Cal I 1 End Cal I 1837

| LEE Refined Speckle Fiker

ID:z’lecturez’advanced_polinsar_esa_ian1 3lewercizeddeminl 2_LEE

— Dutput Format
& [52xx [T3]

MHumber of Looks I 1

52 03]

‘window Size Row I E]

™ System Moise Filering [ HY /%H |

Fun E E ﬂl

©[52]5 [T4] £ [52] x> [C4] ‘

“Window Size Col I 1 ‘

LEE Refined Filtered
9x9 windo

Display the Data
Use GIMP for image display

Gen

erate a RGB Image of the Filtered Data

F Paud Compmstion
" Siclar Compestion

11452 B12:71) B1VSIN
EHI [SERS21 623
L

" Comenn

e Charrs-

e e[| | b [ e [

AL
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P —— ]
Matrix Elements

Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filter

H 7 A/ Alpha Decomposition

Polarimetric Decompositions

Polarimetric Functionalities -1 ¥
Polarimetric Functionalities - 2 ¥

Polarisation Synthesis
Polarimetric Signature

Polarimetric Segmentation ¥

Polarimetric Data Analysis v

Polarimetric Data Clustering  *

Batch Process

Stokes Parameters
Compact Polsrimetric Mode
Compact Decomposition
Compact Classification

0PCE
R.C.S Max

Surfac n
Roughness - Soil Inversion
RVOG PolSAR Inversion

Sub-Aperture Analysis

DEM Estimation

Polarisation Orientation Compensation

g

| My e =i
=- BTN
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Empirical Models: Dubois @ Oh2004 Model Based Models: X-Bragg
§ Data Process ; Surtace Parameles Uanmmi ==

— Please run the Dubois and Oh2004 inversion for soil moisture z _Pleas_e rufn the _)I(-Brggt]g Thou Dirgetony: 1
. ) . inversion for soil moisture — —
— Load the incidence ang|e file (radlan) o [ Aeschuntacvarend_polnam_esn_jnnl Ureicisedemint 2_LEE /T3
7 Load the incidence angle Ol Diecoy |
§ Data Frocess - urface Pacametes Duta bversion ] fmum-u-wwmw‘ ot 3 :
Trge = It O file (radian) [0 Mechsa/sdvarcad_poines_sca_jan] 3 sxsiciaddemin] 2_LEL e ﬂ
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| -.:.I‘ s [ oe F I.\::I:')rﬂ.('——_wpr pone [0 wor [ e [ Surbcm Pasenstes Dl I - |
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Empirical Models: Dubois — INVERSION RESULTS Empirical Models: OH2004 — INVERSION RESULTS

Volumetric Soil Surface ™ Volumetric Soil Surface
Moisture vol.-% Roughness Moisture vol.-% Roughness
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Model Based: X-Bragg — INVERSION RESULTS v4.2

Dielectric Volumetric Soil
Constant Moisture vol.-%

Perform Free3 — Freeman 3 Component Decomposition

i

ES]

W3 Van 2yl (196) 3 Compenents Decempenitien
VAME : Vaaguehi 3 Compernents Decempeniticn
YAMM : Yamaguchi 4 Compenents Decompeniticn

RO ; Ervguger Decompoition
CAM: Camaren Decomperiitien
TSNM : Tensti Decemmpoiition
20 Raney Decsmporition

Note: Perform the
process on the
filtered data

Free3 — Freeman 3 Component Decomposition

Tnput DI

[0 7iectuneradvanced pelinsar_ess_jan 3fewercise/demini 2_LEE /T3

| Output Director

[0 lecture/advanced_polinsai_esa_jan 3/ewercise/deminl 2_LEE iE=]

Init Fowe 1 End Row 7581 Init Col 1 End Cal 1837

Freeman 3 Components Decompasition T3 window Size Row | 3 “Window Size Col | 3

¥ TG TaiG TG ¥ BMP Target Generators [TatG)
| Minioum / Masimum Values 2 auto Min [Buto Max [Auo |

[¥ Decamposition / Freconstiuction QuputFamast & T3 € C3
Output Directory - Ddd Bounce Compar
[D:Alecture/advanced_poiinsar_esa_jant /exercisefdemin] 2 LEE_FRE3_DDD i J

Output Direstory - Douile Bounce Companert
[D-lectuae/advanced_poirsar_esa_jan 3/exercisetdemint 2 LEE_FRE3 DL =] Hl

Output Directory - Valume Comp

[0 Alecture/advanced_painvar_sva_jan] /ewercise demin] 2_LEE_FRE3_VOL il J

Surface
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Eigen-decomposition Parameters

Matrix Elements
Correlation Coefficients

Elliptical Basis Change

Polarimetric Speckle Filter

ha Decomposition

Polarimetric Decompositions

Polarimetric Functionalities - 1
Polarimetric Functionalities - 2

Polarimetric Segmentation

Polarimetric Data Analysis
Polarimetric Data Clustering

Batch Process

Decomps

Eigenvector Set Parameters
Eigenvalue Set Parameters
Diversity Index

Eigen-decomposition Parameters

Data Processing: H

Input Director

[0 Flecture/advanced_polinsar_esa_janl 3/swercise/demind 2_LEE /T3

| Ouiput Di

D-/lecture/ advanced_poinsar_esa_jan] 3/skercise/demin] 2_LEE

/lﬁj

Init Row 1 End Row 7981 Init Col 1

EndCa [1637 |

[~ &lpha, Beta, Delta, Gamma, Lambda r EMF,|

[~ Lambda - EMF‘|

¥ Alpha o EMF‘|

¥ Entiopy (H ] " EMF|

™ Anisotropy (4] - EMF|

I™ Combinations [H ) IR " o-Ha OEp
" HO-a) (1 -HIT-4)

‘wiindow Size Row | 5 ‘window Size Col 5 Select Al

Reset

‘ I~ Equivalence between [ T ] and [ C ] eigen-decompositions:

Eigen-decomposition Parameters
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