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Land cover classification from
PolSAR data with PolSARPro



Outlines

|. Introduction
lI. GF-3 PolSAR dataset

ll1l. Practical



|. Introduction

1.1 General technique framework for remote sensing image classification

Final map

classification legend for | Ground true & f.oooooeeeeeeee
your specific project reference data | e T ______________ |

| | o »  Manual editing

________________________________

< A
<

Class delineation & Training
sample designation

A 4

| Training AOls No Yes

A
Features extraction &
Preliminary classification

Accuracy OK?

Final classification description
definition

classification Accuracy assessment

A 4

A
l : T Check AQIs

_________________________________________

A ; Ground true &
reference data

Clump, sieve




|. Introduction

1.2 Classification system and legend defining

Classification system Remote sensing classification
. Itis an abstract representation of the legend
situation in the field using well « lItis the application of a
defined diagnostic criteria classification system in a

specific area using a
defined mapping scale and
specific data set

 One define it as: “The ordering or
arrangement of objects into groups
or sets on the basis of their
relationships”

A classification system is L .
Y Classification legend is

« Scale and cartographic
representation dependent;

« Data and mapping
methodology dependent.

« scaleindependent: the classes
should be applicable at any scale or
level of detail;

« sourceindependent: independent of
the means used to collect
information, whether it be through
satellite imagery, aerial photography,
field survey or using a combination
of sources.



|. Introduction

1.3 Classification method introduction through PolSARPro

Pixel based <—->0Object based Unsupervised <-> Supervised

-Currently only pixel based classifier
-Object based is not available

Matrix Flemenis H /& | slpha Classification -l
Corredation Coeffidents H/ & | &lpha - Wishart Classification

Eliptical Basis Change 3 Fuzzy - H f &lpha Classification .J
TR T D Wishart Supervised Classification €@

Rule-Based Hierarchical Classification

Polarimetric Decompasitions ¥ Basic Scatkering Mechanism Idenkification

Polarimettic Funchionalities - 1 # | SWM Supervised Classification ‘

Parameter Lveragng
Dsta Sels Averaging




|. Introduction

1.4 Feature selection and transformation

Features available in PolSARPro:;:

(1) Matrix elements, eg. [T3] (2) Polarimetric decomposition features
eg. H/A/Alpha decomposition

Data Processing: Coherency Elements T3 f Data Processing: H / A / Alpha Decomposition Parameters il
B — S —— — Input Directony
B
C:/DataDirectory_MapReady/T3 II:_.fD ataDirectory_MapReady/T3
l |— Output Directory
- C:/DataDirectory_MapReady HT3 3
:HDataDllectury_MapF!eady ;"Iﬁ El -
| hitRow i EndRow 1544 Init Col |1 ErdCol  [3132 |
| IntRow 1 EndRow  |1544  IntCol |1 EndCol  [332 | | |
™ &ipha, Beta, Delta, Gamma, Lambda I~ BMP
[ ™ T Modulus " 10log(Modulus) v BWMP | ‘
[~ Lambda ™ BMP
T12 " Modulus " 10loalModulus) + Phase ¥ BMP | = = ‘
v Alpha v BMP
\ T3 € Moduke O 10ogModuus) € Phase r EIMP‘ % et = oue|
v Entropy v
T22 " Modul & 10loalt odul v BMP
ouLE oglM odulus] o | ¥ énisoliopy (4] ¥ BMP |
‘ T23 " Modulus " 10log(Modulus) " Phase r E:MP‘
- IV HA V [1-HA
¥ Combinations [H , &) [v BMP
T33 ¢ Modulus &+ 10log(Modulus) v BMP V H-8) M (-H0-4)
Span O Linear «

DeciBel = 10log(Span) v BMP I~ Equivalence between [T ] and
Window Select All | Reset I - .
Select Al I (= I [ C ] eigen-decompositions.

Bun ﬂ Exit F‘_Unl E Exit

All the elements can be used as features




|. Introduction

1.4 Feature selection and transformation

Features available in PolSARPro:

(2) Polarimetric decomposition features and
many others provided by PolSARPro:

Matrix Fliements JRH : Huynen Decomposition
Correlation Cosfficents RME1 : Barnes 1 Decomposition
Eliptical Basis Chanoe r RMEZ : Barnes 2 Decomposition
Polarimetric Speckle Fiker  » SRC : Cloude Decomposition

WaHL : Holm 1 Decomposition
H ] & | Apha Derompostion

e — - » ~ WAH2 : Holm 2 Decomposition

HA4 : H [ A [ alpha Decomposition

Polarimetric Funchionalities - 1 # |

Polarimeiric Functionalibes - 2 ¥ FREZ : Freeman 2 Components Decomposition
Polarimeiric Segmentation  * FRE3 : Freeman 3 Components Decomposition
Polarimelric Data Analysic P YZ3 : Yan 2yl 3 Components Decomposition
Prlarimedtic Data Chistering # YAM3 @ Yamaguchi 3 Components Decomposition
Bt ¥YaM4 1 Yamaguchi 4 Components Decomposition
MEU : Meumann 2 Components Decomposition

Dats Skatistics

Data Histograms KRO : Krogager Decomposition

Data Profiles

iZAM 1 Cameron Decomposition

I Histogram EE Statistics I

I Texture Analysis I

TSVYM : Touzi Decomposition

But it does not mean the more
the better for classification:

Dimension disaster problem:

« With fixed training samples,
accuracy increases with dim to
one maximum acc., then
decreases

« The key reason is there are
correlations between features ,
and more feature needs more
training samples to solve the
classification model.

PorSARPro solution:

« SVM supervised
classification, lets you to
choose features.



|. Introduction

1.5 Classifier training and testing

« ‘“spectral classes “ and “informative classes”
« Spectral classes
» Classes can be spectrally separated, optical remote sensing
» Classes can be separated by polarmteric mechanism or PoISAR data itself
« Informative classes: useful for real applications
But,

« Without training it is harder to get informative classes

Supervised classification Un-supervised classification
RS data
[ RS data ] N
v Unsupervised classification
) v
[ Classifier training [€ Training samples ( Spectral classes
\]/ \
_ . > Classes combination
Informative classes < Accuracy testing samples A
> Informative classes
[ Map output ] 2

Map output




ll. GF-3 PolSAR dataset

2.1 The Specifications of GF-3 Satellite

Advantages:

! “ S RN

_.""‘" HERSER
A SEHEER

BRI

y

BN b=
GF-3E £ 3 MAM X9 TRl it B X485 04 A4 iR

High spatial resolution (1 m)
Multi imaging mode (12 types)

Universal application (Ocean,
Disaster reduction,
Meteorology)

Parameter Specification
Orbit altitude 755 km
: Sun synchronization
Orbit type repeating orbit
Revisit cycle 29 days
Band C

Incidence angle 10° ~60°




ll. GF-3 PolSAR dataset

2.1 The Specifications of GF-3 Satellite

© 00 N O O A W DN P

e
N P O

SL
UFS
FSI
FSl|
SS
QPSI
QPSII
NSC
WSC
GLO
WAV
EXT

20-50
20-50
19-50
19-50
17-50
20-41
20-41
17-50
17-50
17-53
20-41
10-60

10
25

25
50
100
500
10
25

100
130
30
40
300
500
130

80

Spotlight




ll. GF-3 PoISAR dataset

Test Area

2.2 Practical Data of GF-3

« GF-3 PolISAR Data

* Observation Mode:
QPSI (Quad Polarization Strip I)
« Observation Date:
Aug. 03. 2017.
* Pixel Spacing(azimuthxrange):
5.01 m x 4,50 m.
« Center incidence angle:

48.8°

Calibrated and Mut|-Iook ( 2 x 2)
processed Result (Pauli RGB)



ll. GF-3 PoISAR dataset

2.3 GF-3 PolSAR PauliRGB and the key landcover types

Subset Test Area



ll. GF-3 PolSAR dataset

2.3 GF-3 PolSAR PauliRGB and the key landcover types

3

o
7

N
5

l 52 I £ ‘
. :
<5F RS

Subset Test Area

R




. GF-3 PolSAR dataset

2.3 GF-3 PolSAR PauliRGB and the key landcover types

Subset Test Area



ll. GF-3 PolSAR dataset

2.3 GF-3 PolSAR PauliRGB and the key landcover types

Subset Test Area




l1l. Practical

[T3] elements

Decomposition parameters
*H/A/alpha classification
*H/A/alpha WISHART classification

*SVM supervised classification

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING :;“'i S B RERAEAE “RITR” B 2019 R bR B RIS
- Fh5: BRXE
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PolSARpro - Bio SOFTWARE (& esa .

Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Men

Environment v 3 : | (Disple | Configuration v‘”‘Educa(iun V.HIHE‘ID

al {phi, tau}

Bakch Pr

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMD REM?T -. g ¢ ing FERRBEEATE “RITRI” MM 2019F6 g
18-23 November 2019 | Chongging, PR. China 13k f ging IR jE): 2019 ££11818H-230 Fh 5 : BRAS



[T3] ELEMENTS (@), esa .

‘-? Polarimetric SAR Data Processing and Educati - Bi - Menu CEO ]

[Envirunmen( | v v‘”F‘rucess vl isplay ibraliunv‘_‘[U( V][Tucl-s vt‘[!ﬁcnﬁgura(icn v‘l[Educa(iun VHHelp

{f Data Processing: Coherency Elements T.

if Data Processing: Coherency Elements T

witcel 1

o & v MapReady

1 End Row 1544 Init Cal 1 End Cal

" Modulus &+ 10log(Modulug) v BMP

[v BMP
=
¥ EMP
=
© Madulus (" 10log(Modulus] v BrP
[v BHP

¥ BMP " Modulus C " 10log(Modulus) ™

 Maodulus (* 10log(Modulus) ¥ BMP

© Modulus " 10lag(t adulus) I

l DATADIR l (" Modulus (+ 10log(Modulusz) W EMP
- Conflg'tXt Span " Linear (* DeciBel =10 1) v BrP

-II [T3x3] Elements

-Il ¥Xy_gnt;)(tt)l._bin Do it Yourself:
Xy_b-bin Select some elements, set the
Txy_pha.bin .
parameters and view the

ﬁ Txy_mod.bmp corresponding BMP files

Txy_db.bmp
Txy_pha.bmp (select BMP).

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING RERAEAE “RITR” B 2019 R bR B RIS

18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




DECOMPOSITION PARAMETERS  (@..; eesa

7 Polarimetric SAR Data Processing and Educational Tool - B Me: [ =

Do it Yourself: litFow | 1 EndRow [3010  ImtCol [ 1 EndCol
Select some elements, set the
parameters (Nwin = 1) and
view the corresponding BMP
files (select BMP).

v Alpha, Beta, Delta, Gamma, Lambda BrP
Iv Lambda BMP

Alpha EMP

[w
[+ Entropy [H ) BHP
[w*

Arizotropy (4] EMP

T . W [1-Hj&
[v Combinationz [H , A BMP
iy v [1-HJ[1-4)

I Equivalence between [ T ] and [ C ] eigen-decomp

2]
3]

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING RN AR “RITRIT S 2019 FhEHB BB RIF B
18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




[T3] ELEMENTS (@, @esa

Ti1l_dB T22_dB T33_dB
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[T3] ELEMENTS Y. eesa .

span_dB T12_pha

Fichier Edition Affichage Image Outils 2 Affichage Image  Outils

23] =]

span_db.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING 5 PERRHRATE “RITRI” S 2019 FAEHE B R IFYIHE
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PoISARpro - Bio SOFTWARE ®: {&esa .

Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Men

Environment v 3 : | (Disple | Configuration v‘”‘Educa(iun V.HIHE‘ID

al {phi, tau}

Bakch Pr

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAMD REM?T -. g ¢ ing FERRBEEATE “RITRI” MM 2019F6 g
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VIT r "Envirunmen( v mpon

DECOMPOSITION PARAMETERS

‘_@VIEEE @ eSa

i Polarimetric SAR Data Processing and Educatio

=T

Do it Yourself:

Select some elements, set
the parameters (Nwin = 3)
and view the corresponding
BMP files.

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING

18-23 November 2019 | Chongging, P.R. China

litFow | 1 EndRow  [3010  InitCol
I &lpha, Beta, Delta, Garmma, Lambda
Lambda
Alpha
Entrapy [H |

Anizotropy [A ]

Combinationz [H , A ]

Windam

[ Equivalence bebween [T ] and [ C ] eigen-de

Bl
@)

1 End Cal

BrP
BMP
BrP
BMP
BrP

W [1-H]A
v [1-HI[T -4

BrP

RRRAHEATE “RITRI” SBIUM 2019 £ bbb % i 4 1 I

3%IRiE: 2019 F11818H-230  F75: MRKE




DECOMPOSITION PARAMETERS RSLE @esa

Lambda Entropy

] Microsoft Offic. X ] Microsoft Office
Fichier Edition Affichage Image Outils Fichier Edition Affichage Image Outils

=

lambda_db.bmp > e} entropy.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING Aaa RERRHR AR “RITRI” SEIUHE 2019 5 ph iR R R K AE I
18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




DECOMPOSITION PARAMETERS \ o

Lambda Alpha

& Microsoft Office 2010 > ] Microsoft Offic

Fichier Edition Affichage Image Outils 2 Fichier Edition Affichage Image Outils 2
HEE HEE
y i F » : 3 2 O N f

lambda_db.bmp = 2 alpha.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING R RERRHR AR “RITRI” SEIUHE 2019 5 ph iR R R K AE I
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DECOMPOSITION PARAMETERS (@..; ees

Lambda Anisotropy

Office 20

Fichier Edition Affichage Image Outils 2 Fichier Edition Affichage Image Outils

lambda_db.bmp - anisotropy.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING o RERRHR AR “RITRI” SEIUHE 2019 5 ph iR R R K AE I
18-23 November 2019 | Chongging, PR. China AN 3llegj5): 2019 $£115188-238 M S5 : BEAS




_‘NIIS'L'L' @esa o

Anisotropy

L] Microsoft Office 2010 L] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2 Fichier Edition Affichage Image Outils

entropy.bmp 2 C) anisotropy.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
18-23 November 2019 | Chongging, PR. China

RERPHEATE “RITRI” SEPUMR 20194 bl M B UIBE
$%1lRg81: 2019 £11518H-236 T3 : MEKAS




DECOMPOSITION PARAMETERS ‘_(chc (&esa

(1-H) A (1-H) (1-A)

[&] Microsoft Office 2010 X [&] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2 - Fichier Edition Affichage Image Outils 2

A%

combination_imHA.bmp | O] combination_imH1mA.bmp

2 MECHANISMS 1 MECHANISM

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING % R RN AR “RITRIT S 2019 FhEHB BB RIF B
18-23 November 2019 | Chongging, PR. China : 32VIRYE: 2019 £11R18H-230 77 : BKAS




DECOMPOSITION PARAMETERS (S%::;

] Microsoft Office 2010 E] Microsoft Office 2010
Fichier Edition Affichage Image Outils 2 Fichier Edition Affichage Image Outils
23] =] ]

combination_H1mA.bmp

2 MECHANISMS

3 MECHANISMS

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
18-23 November 2019 | Chongging, PR. China
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PoISARpro - Bio SOFTWARE (& {eesa .

Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Men

Environment v 3 : | (Disple | Configuration v‘”‘Educa(iun V.HIHE‘ID

Elliptical {phi, tau)

Bakch Pr
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H / A / alpha cLASSIFICATION (@, Eesa

/' Polarimetric SAR Data Processing and Educational Tool - B

"? |? [Environmen( V] tmport ? Convert v][F‘rocess v][DispIﬁy V][Calibmlion V] [U(ili(ies v][TooIs v][Conﬁgura(ion v][Educa(ion v] [Help v] V)

i Data Processing: H / A / Alpha Classificatios

[rput Direchary

| D:/SAaN_FRAMCISCO_ALOS_SMAPATS

Dutput Direchary
|D:IS.&N_FH.&NEISED_.&LDS_SN.-’-'uF' T3 _..'|

[rit B 1 End Fow ama [t Col 1 End Cal 2269

Do it Yourself: e

Select some elements, set .

- [ Anizotropy Entropy Alpha
the parameters (Nwin = 3)
and view the corresponding
BMP files.

[T HA + [1-H]A H1-4] [1-HI -4)

[ Alpha [Hue] / Entropy [Sat] # Lambda [Light)
H /A Alpha Clazsification

tropy / Alpha Planes [BMP] + Clazzifier [Bin + EMP)

| Entropy / Anisotropy Flanes [BMP) + Classifier [Bin + BMP)

[ Alpha # &nizotropy Planes [EMP] + Classifier [Bin + BMP)
Tuo-Tuo [H £ Alpha ¢/ Lambda ] Clazsification

[ Entropy / &lpha / Lambda Planes [BMP] + Classifier [Bin + BMP)

Window Size Fow @ YWindow Size Cal @ Select Al Feset
ad (2] Exit |

RERAHRATE “RITR7 BN 20194 FthiE M B IBE
$%VIRSE): 2019 £11A18H-236 A5 : MIKA
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H / A / alpha CLASSIFICATION ‘_@mﬂr Caesa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

“TOATADIR |

B config txt
el [ 1 Erdcd -|| [T3x3] Elements

e | ﬁl

ambda (Lioht]

entropy.bin, anisotropy.bin, alpha.bin
combination_HA.bin, combination_1mHA.bin,
combination_H1mA.bin, combination_1mH1mA.bin
H_A class.bin, H_Alpha_class.bin, A_Alpha_class.bin

]

entropy.bmp, anisotropy.bmp, alpha.bmp
combination_HA.bmp, combination_1mHA.bmp,
combination_H1mA.bmp, combination_1mH1mA.bmp
H_A class.omp, H_Alpha_class.omp, A_Alpha_class.bomp
Do it Yourself: H_A_occurence.omp, H_Alpha_ occurence.bmp,

Select some elements, set A_Alpha_ occurence.bomp, H_A_segmented.bmp,
the parameters (Nwin = 1) H_Alpha_segmented.bmp, A_Alpha_ segmented.bmp

. . HAIphaLambda_RGB.bmp, HAAIpha_RGB.bmp
and view the corresponding HACombinations RGB.bmp
BMP files. B

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING . RERAEAE “RITR” B 2019 R bR B RIS

18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




Office 2!

Edition  Affichage Image Outils

H - Alpha Flane - (Sca

H_alpha_dass.bmp
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H / alpha / Lambda CLASSIFICATION ‘_@/mg @esa

/' Polarimetric SAR Data Processing and Educational Tool - B

"? |? [Environmen( V] tmport ? Convert v][F‘rocess v][DispIﬁy V][Calibmlion V] [U(ili(ies v][TooIs v][Conﬁgura(ion v][Educa(ion v] [Help v] V)

i Data Processing: H / A / Alpha Classificatiol

[rput Directory

| D:ASAN_FRAMCISCO_ALOS_SMAPR/TZ

Output Directary
|D:HS&N_FH.&NEISEEI_:’-‘-.LDS_SN.&F' HT3 I

[rit R 1 End Row amao [rit Cool 1 End Cal | 2769

DO it Yourself: R eprezentation

Select some elements, set A

. Anizatropy Entropy Alpha
the parameters (Nwin = 1)
and view the corresponding
BMP files.

[ HA + [1-HlA HI1-4] [1-HIT-4)

[ Alpha [Hue] / Entropy [Sat] # Lambda [Light]
H /A / Alpha Clazsification

[ Entropy / &lpha Planes [BMP) + Classifier [Bin + EMP)

| Entropy / Anisotropy Planes [BMP) + Clazsifier [Bin + BP)

[ Alpha / Anizatropy Planes [BMP] + Classifier [Bin + BMP)
Tuo-Tuo [H £ Alpha / Lambda ] Clazsification

ntropy £ Alpha £ Lambda Planes [BMP] + Clazsifier [Bin + BMP)

wiindow Size Fow r@ Window Size Col r@ Select All Reszet
ad (2] | Exit

RRRAHEATE “RITRI” SBIUM 2019 £ bbb % i 4 1 I
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H / alpha / Lambda CLASSIFICATION (®hsscr @esa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

“TOATADIR |

B config.txt
-|| [T3x3] Elements
[1-HI-4)

ambda [Light] -

H_alpha_lambda_class1(2,3).bin,
H_alpha_lambda_occurence_class1(2,3).bin,
H_alpha_lambda_segmented_class1(2,3).bin,
H_alpha_lambda_class.bin,

1

H_alpha_lambda_class1(2,3).bmp,
H_alpha_lambda_occurence_class1(2,3).bmp,
. H_alpha_lambda_segmented_class1(2,3).bmp,
Do it Yourself: H:algha:Iambda:clgss.bmp,_ (&:3)omp
Select some elements, set

the parameters (Nwin = 3)

and view the corresponding

BMP files.

Init Col 1 End Col

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING eas RERAEAE “RITR” B 2019 R bR B RIS
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H / alpha / Lambda CLASSIFICATION (®¥hsscc @esa

Entropy

H - Alpha Plane (Low La

Viax = 469.000016 Entropy

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING RN AR “RITRIT S 2019 FhEHB BB RIF B
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H / alpha / Lambda CLASSIFICATION (®¥hsscc @esa

] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2

233

H - Alpha Plane {

Low A

H_alpha_lambda_class1.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING A RRRAHEATE “RITRI” SBIUM 2019 £ bbb % i 4 1 I
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H / alpha / Lambda CLASSIFICATION (®¥hsscc @esa

[&] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2

283

PREo

o

H_alpha_lambda_class2.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING

18-23 November 2019 | Chongging, P.R. China

Medium A

lane (Medium Lar
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H / alpha / Lambda CLASSIFICATION (®hsscr @esa

L] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2

ane [High Lan

H_alpha_lambda_class3.bmp
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H / alpha / Lambda CLASSIFICATION (®¥hsscc @esa

[E] Microsoft Office 2010

Fichier Edition Affichage Image Outils

H_alpha_lambda_class.bmp
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PolSARpro - Bio SOFTWARE (®:: {eesa

7/ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Menu

Configuration v‘ll’Educa(iun V.H'Help

Elliptical {phi, tau)

- : Unified Huynen Classification
Batch Pr i L
Fuzzy - H / Alpha Classification
Wishart Supervised Classification
G.P.F. Supervised Classification

Rule-Based Hierarchical Classification

Basic Scattering Mechanism Identification

ification

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REM ™
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WISHART - H/A/alpha CLASSIFICATION (@), esa

i Polarimetric SAR Data Processing and Educaticnal Tool - B M ﬂh_

r "Environmen( v ;

H / A f Alpha Classificatio

Irit Bowa

ark H /

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.

Blpha

alpha |

ded Colormap

[ Combine Blue File Green File Red File

Blue File
Green File
Red File
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WISHART - H/A/alpha CLASSIFICATION (@), esa

¢ Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0 - Me

VIT r "Envirunmen( v

“TDATADIR |

AR B config.txt
ﬁl [T3x3] Elements

-|| Wishart_H_alpha_class_X.bin

Wishart_ H_A_alpha_class_X.bin

¥ Pauli [511+5

o [ frdr B 221 1 -ll Wishart_H_alpha_class_X.bmp

Blue
Wishart_ H_A alpha_class_X.bmp

X = window size

Do it Yourself:
Set the parameters, run and view
the corresponding BMP files.
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WISHART - H/A/alpha CLASSIFICATION (@), esa

x
JNEO 10NN

] Microsoft Offic.
] Microsoft Office 2010

Fichier Edition Affichage Image Outils 2

‘.

wishart_H_alpha_dass_1x1.bmp

wishart_H_alpha_dass_1x1_pauli.bmp
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WISHART - H/A/alpha cLASSIFICATION (@, eesa

i ColorMapl6

] Microsoft Office

Fichier Edition Affichage Image Outils 2 Fichier Edition Affichage Image Outils

wishart_H_A_alpha_ciass_1x1.bmp 23 wishart_H_A_alpha_ciass_1x1_pauii.bmp

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING Aaa RERRHR AR “RITRI” SEIUHE 2019 5 ph iR R R K AE I
18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




SVM supervised classification @,gggg @esa

GF-3 PoISAR Raw

Data c . .
We started this practical session from T3
§ b matrix that has been calibrated and multi-look
Import and Calibration
L y processed.
v
4 )
Multi-Look
& J
4 )
T3 Matrix - (DBl s S
| J . — |
v J) » GF3_Data Directory b T3 v|+,\ BET3 D
[ ) R BEN(H) 4 )
Speckle Filter » GF-3 QPSI Quad-Pol
L ) EmOTR M #v 0 @ ) )
7 k > Range pixel spacing:
- N . config.txt | | T12_imag.bin =] T22.bin.hdr 90
Features || mask valid_pixels.bin || T12imag.binhdr | |T23 imag.bin W T
. Extraction J 7 mask valid_pixelsbinhdr | |T12_realbin 7| T23_imag.binhdr »Azimuth pixel spacing:
\l/ 7 mask_valid_pixels.bmp || T12_realbinhdr | |T23 realbin 10.0 m
( ) 7 mask_valid_pixels.bmp.hdr | | T13_imag.bin 2] T23_real bin.hdr '
Sample - . R . <
Data SVM classifier & PauliRGB.bmp 2| T13imag.binhdr | | T33.bin i
. y 7 PauliRGB.bmp.hdr | T13 real bin 7 T33.binhdr |
p v \ |TiLbin 7| T13_realbin.hdr \ J
Classification 2| T1Lbinhdr || T22.bin
Result il < i -




SVM supervised classification @,gggg @esa

Step-1: Define classification system & classification legend

Classification system: Legend:

1. #ftth(crop land)
1.1 7KH(paddy)
1.2 7K5sEtb(irrigated) «— 1. Wheat

I 1.2 Bitby(dry) 5> Col

oar 2020 3. I (forest) 3. Forest
3.1 ?’%7|<7|‘7|<i{13(arbor)‘/ - TOTeS
3.2 71kt (bamboo) 4. Grass

4. éiﬂ},(grass Iand)/

+ i F) I AR 4 2 4.1 KA EB(natural grass land)

Crmvist i s Sz o 5. %ﬂlﬁ}fﬁﬂﬂ(commercial)
6.

ICS 07.040
A 76

12, H{th 11t (others)



Step-2: Speckle Filter

\ o Gesa

J Polarimetric SAR Data Processing and Educaticnal Tool - B

==

Matrix Elements

Correlation Coefficients

Polarimetric Decompositions

Polarimetric Functionalities - 1}

Polarimetric Functionalities
Polarimetric Segmentation

Polarimetric Data Analysis

Polarimetric Data Clustering

Batch Process

FTY
Gaussian Filter
IDAN Filter

Lee Refined Filter

) ) Clutput Directory
Lee Sigma Filter

J:/GF3_Data_Directory

B

Lopez Filter
Mean—Shift Filter
Won Local Means Filter

Scattering Model Based Filter

Irit R

P.W.F Filter

SIRV Model Estimation

Slriver Restoration

End Row [t Co End Col

ckle Filter
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Step-2: Speckle Filter (@ eesa

It Fow 1 It Col 1 End Col

RED Input Data File
131
Colar Channel |

W Lutomatic

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING R RERRHR AR “RITRI” SEIUHE 2019 5 ph iR R R K AE I
18-23 November 2019 | Chongging, PR. China 3llegj5): 2019 $£115188-238 M S5 : BEAS




Step-3: Features Extraction

¥/ Polarimetric SAR Data Processing and Educational Tool - Biomass vL.0 - Meni

. e —
|13 |? Environment v| fmgost | Convert I i

Matrix Elements

Correlation Coefficients
Flliptical Basis Change

Polarimetric Speckle Filter

H/ & f Alpha Decomposition

Polarimetric Decompositions

Polarimetric Functionalities - 1 }

Polarimetric Functionalities - 2 ¥
Polarimetric Segmentation ’

Polarimetric Data Analysis

Polarimetric Data Clustering

Batch Frocess

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING

18-23 November 2019 | Chongging, P.R. China

[Calibrﬂlion V] [U(ili(ies v][TooIs v][Conﬁgura(ion v][Educa(ion v] [Help

‘_@IHEEE @ esa

Decomposition Parameters

Eigenvector Set Farameters
Figenvalue Set Parameters

Diversity Index

Polarization features:

» entropy.bin
» anisotropy.bin

» alpha.bin

{f Data Processing: H / A / Alpha Decomposition Parameters

ivput Directary

|.J:f|3F3_Data_D irectony_BOX/T3

[utput Directary

[):/6F3 Data Diecto BOX

[ it R 1 End Row

[ hlpha, Beta, Deka, Gamma, Lambda

[~ Lambda

1832

Irit Cal 1 End Col 1373

[ [1-H&
[~ [1-H[1-4]

Select Al ‘ Feget ‘

Exit
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Step-4: SVM classifier

/' Polarimetric SAR Data Process -

‘_@IHEEE @ esa

- W |? ftmgxxz ? v Display V] [Calibrﬂlion V] [U(ili(ies v][TooIs v][Conﬁgura(ion v] [Educa(ion v] [Help

Matrix Elements
K/ A/ Mlpha Classification

H/ u/ vClassification (fu & Jin)
H/ A/ Alpha - Wishart Classification
Scatlering Model Based - Wishart Classificatien

Correlation Coefficients
Flliptical Basis Change

Polarimetric Speckle Filter . L
Inified Kuymen Classification

H/ A/ Alpha Deconposition Fuzzy - K / Alpha Classification

Polarimetric Decompositions
fishart Supervised Classification

Polarimetric Functionalities - 17 G.P.F. Supervised Classification

Polarimetric Functionalities = 2 P Rule-Based Hierarchieal Classification

Polarimetric Segmentation

Polarimetric Data Analysis

Basie Scattering Mechanism Identification

VM Supervised Elassificati

Polarimetric Data Clustering
Batch Process Select the training sample data.
Select the classification features
Select the Kernel function

Run Classification

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
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e
{f Data Processing: SVM Supenvised Classiﬁ_‘

Input Directory

‘J:HG F3_Data_Directory BOX/T3
Output Directory

[1:/5F3 Data Directory BOX
|

It Fiow 1 End Row 1892 It Col 1 End Cal

Step 1 - Training dreas

our

Areaz File ‘J:HGF3_Dala_Direct0|y_EDX!TS:’svm_tlaining_areaslxl ':’ = E‘ﬂaphicEditor

Step 2 - Clagsification Configuration
v BMP V' Canfusion Matis LM Edior
Step 3 - Color Maps
Colotap 16 |C‘f'Uselsa‘Administrator#AppDatafHoamingf’PDISAleo_S.T‘THCDIDrMapHSupervised_CoImMapT\ = | Edi

[™ Paui  [511+45220 51245211 I511-522)

[” Coded Colarmap .
[~ Sinclan 5111 [5124521)2) 1522

Step 4 - SWM Parameter Setting
Input Polarimetric Indicators | — Sampling option Output SYM parameters

[ Class Prahahiity I EMP
[ MeanHpperplane Distarice ™ e
Useful but time consurming

Steph - Kerp_eI_Earameteu ghLLTTYve
" ReF I RECOMMENDED | | @ Pobnenisl il

Gamma = 1/sigma Dptimisation parametars Degee | 2

Setup and Run
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Step-4: SVM classifier

¢ Polarimetric SAR D

"?l? [Environmen( v] b v Convert v][F‘rocess v][DispIﬁy

v|Calibration ¥ Utilities

v] [Tuol s

V][Conﬁgura(ion v][Educa(ion V] [Help

ﬁ Data Processing: SVM Supenfisea Classiﬁ_||

Input Directory

|.J: /GF3_Data_Directory BOKATS

Output Directory

I [1:/GF3_Data_Directory BOX

It R ’T

Step 1 - Training Areas

End Row 1892 Irit Col

zmg'

En

End Cal 1373

Areas File |J:RGF3_Data_Directory_BDXRT3fwm_training_areas.txt
Step 2 - Classification Configuration
v BMP
Step 3 - Color Maps

I Canfusion batr

[Graphic Editar
[k Editor

Colorkdap 16 |E:/Users/Administrator/AppDataJHoaming/PoISAHpro_5.1.1/ColorMap/Supervised_EoIorMamI 2| Edt

[~ Pauli
[~ Sinclar

[" Coded Calormap

Step 4 - SYM Parameter Setting

Input Polarimetric Indicatars
T3

Sampling option

V¥ Traing sampling | 500

(o Other Select I IF important urbalanced aining point

Step 5 - Kemel Parameter

[3114522) [3124521] |511-522)
[S11] [[3124521)/2) 1522)

Output SYM parameters

[ Class Probahiliy [ BMP

[ Mean Hyperplare Distance ™ BHP
|Jzeful but time conguming

" RBF [~ RECOMMANDED
Gamma = 1/siqma [Optimization parameters

Setup and Run

Cost| 100

Step 6 - Run Classification

18-23 November 2019 | Chongging, P.R. China

% Palynamial

Degee ’T

Euit

" Lingar

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING

-
§ WARNING

OPEN & BMP FILE TO SELECT
THE TRAINING AREAS

Cancel

{7 INPUT BMP FILE

Oy

« GAR Practical 1 Data » GF3 Data Directory BOX » T3

g EERkE

alpha.bm
= P p

. | entropy.bm

W whzE Eﬁg pYATP v 138 MB

1 HER
& sme ) : 5
ae |8 "y
o HE() )
s My Passport ()

. mask_valid_pixels.bomp
S/ 138 MB

Zh: 415 MB

.
.....
......................

s

SAEN: PauliRGB.bmp * | BMP Files (*bmp)

-

Wi mE
o . e RS R

%% MERAY
E.P (2019)



Step-4: SVM classifier (®: eesa

¢ Polarimetric SAR Data Processing a ducational Tool - Biomass v1.0 - Me

E"Envimnmen( | Convert v‘”’F‘rucess e ion v ] vt“’TucI-s

1| MapAlgebra v1.1

Basic operation:

> Zoom
button

.;"" s
% Bl | ‘ ey - .
o | |Add a new class,,,
NB Select area, ..
& ' Delete area,.,
i : : %

» Select » Open the
button menu
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Step-4: SVM classifier

77 Polarimetric SAR Data Processing and Educational Tool - Biomass v1.0

"? |? [Environmen( v] b v Convert v][F‘rocess v][DispIﬁy V][Calibmlion V] [U(ili(ies v][TooIs v][Conﬁgura(ion v][Educa(ion v] [Help

‘@IHEEE @ esa

____:‘~|'~
2] CHENU]

8.Add a new class,,,
oelect area,..
Delete area,..

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
18-23 November 2019 | Chongging, P.R. China

Basic operation:

1. Add a new class 1.
2. Select first area for classl

@ Click ‘Select area’ , draw a
polygon

@ Click ‘Select area’ , stop
drawing;

® Click ‘Delete area’.

. Select second area for class1;

5. Add a new class 2.

6. Select first area for class2;Select

second area for class2;....

. Save configuration
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Step-4: SVM classifier & oesa

rocess [ nfiguration v‘l[Educa(iun VHHelp

Do it yourself.
Prepare the training sample data




Step-4: SVM classifier

¢ Polarimetric SA

"? |? [Environmen( v] b v?[Conven v][F‘rocess v][DispIﬁy V][Calibmlion V] [U(ili(ies v][TooIs

V][Conﬁgura(ion v][Educa(ion V] [Help

.
{f Data Processing: SVM Supervised Classiﬁ_|l

[nput Directany

|J:/G F3 Data Directary BOKAT3

[Output Dirgctany

htRow | 1 EndRow  [1882 kil [ 1 Eedld  [137
Step 1 - Training Areas
ﬂ [3raphic Editor
Step 2 - Classification Configuration
v BMP v Canfusion Matix CH Editor

Step 3 - Color Maps

Areas File |J:/GF3_Data_Directory_BDX/TS/svm_training_areas.txt

Colotap 16 |E:/Users/Administrator/AppDataz’HoamingﬁPoISa’-‘«Hpro_5.1.1/EolorMapz’Supervised_EoIorMap1I | Edt

[T Pauli  |511+522) (5124521 511522
[ Sinclar — [S11] [[312+521)/2] 1522

[~ Coded Calomap

Step 4 - SWM Parameter Setting

[rvput Palarimetric Indicatars - — Sampling aption

13
I Training sampling | 500

bl = 2 Hresrml= [lustapmes
'| (¢ DOther Select v IF impartant unbalanced training poirt Usefulbut tine consuming il

Output S4¥M parameters
[ Class Probabily ™ BMP
— he [

Step b - Kemel Parameter

" REF [~ RECOMMANDED
Costl 100 Gamma = 1/sigma [Iptimization parameters

Setup and Run

Step € - Run Classification Exit

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING
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% Palynamial " Linear

Deqges IT

l|J:/GF3_Data_Directory_BElX el J |

ﬂ Celect Polarimetric Indicators

tdd or remave polarimetric indicator (Mo comples file 1)
:qlpha.l:lig‘.? A alphabin

anizokiapy.bin 1

entropy.bin

maszk_valid_pikels bin
T11.5in
T12_iman bin
T12_real bin
T13_iman bin

713 real bin

T22 bin

Fi

g
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Step-4: SVM classifier (®: eesa

i Polarimetric SAR Data Processing and Educaticnal Tool - B M ﬂh_

» We choose polynomial kernel
function

[ it Riow 1 End Row 8 [t Col 1 End Col

» Degree:?2
Step1- Trai

C\Windows\system32\emd exe ———— | Lo o | (5] (e
" Paui 51

™ Sinclar [File : sum-predict.c
. : [Project : ESA_POLSARPRO

Authors : Cedric LARDEUX

Uersion : 1.8

Creation : B1/2011

33 Probabilty ™ EMP INSTITUT D’ ELECTRONIQUE et de TELECOMMUNICATIONS de RENNES CI.E.T.R>
UMR CNRS 6164
Hyperplang = ™ BMP Remote Sensing Group — SHINE Team

Al UNIUERSITY OF RENNES I

[Bat. 11D - Campus de Beaulieu
263 Avenue General Leclerc
e 35642 RENNES Cedex

€ Linear

W [arnma 3 '-.' 3 ' [ 2 3

WDescription : This function is based on the LIBSUM U2.29 and adapted
fto process PolSARpro binary file

WPata Processing = 12.32 z <
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ll. GF-3 PoISAR dataset

Classification result vs. GF-3 PolSAR Pauli-RGB image
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