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POLARIMETRIC SPECKLE FILTERING IS NOT AN EXACT SCIENCE
SUBJECTIVE, IMAGE DEPENDENT

Quantitative Criteria (J.S. Lee - IGARSS 98)
»Speckle Reduction (E.N.L)

»Edge Sharpness Preservation

»Line and Point Target Contrast Preservation

»Retention of Mean Values in Homogeneous Regions
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»Retention of Polarimetric Information (co, cross-correlations)

»Computational Efficiency

»Implementation Complexity
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TARGET DECOMPOSITION
FOR TARGETS
WITH REFLECTION SYMMETRY

MODEL BASED DECOMPOSITION
A. FREEMAN — S. DURDEN (1992)

A. Freeman and S.L. Durden, “A Three-Component Scattering Model for Polarimetric SAR Data”
IEEE TGRS, vol. 36, no. 3, May 1998

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN RERREAE “RITR” S£EE 2019 FEEB AR
i #YI8H1: 2019 115 18H-236

Fhi5: BERAE
E.P (2019)




MODEL BASED DECOMPOS@ION @ esa

3 COMPONENTS SCATTERING MECHANISM MODEL

<[T ]> = [Ts ] 1y [TD ] + [Tv ]

Voo foite §

SINGLE DOUBLE VOLUME
SCATTERING SCATTERING SCATTERING

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

PERREEE “RITRI” SENE 2019 5 kbSR3 IHE
#yIrdiE:2019 £118188-238 M5 : BEXR
E.P (2019)




MODEL BASED DECOMPOSBION eesa

SINGLE SCATTERING
(ROUGH SURFACE)

MECHANISM

[sS]=[F§;

COHERENCY MATRIX

4 B+1 (B+1XB-1) 0]) R
Ll=1.(6+)(8-1) -4 0[] 5 R,

0 0 0 R,
\_ 3 =,

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

PERREEE “RITRI” SENE 2019 5 kbSR3 IHE
#yIrdiE:2019 £118188-238 M5 : BEXR
E.P (2019)




MODEL BASED DECOMPOSBION eesa

DOUBLE SCATTERING MECHANISM
R R 0
: S 1= GH ' “TH
% [ D] |: 0 - RGV RTV j|
| RGH RTH o RGV RTV ;
— KD 5 RGH RTH + RGV RTV
L O —
COHERENCY MATRIX
(= 2 5 Z15) 2
a-1]  (a-1)fa+l) O||f IR R |
[TD ] kD (a_l)* (a+1) ‘a+1‘2 0 o= RGH RTH
0 0 0 Rev Ry

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

PERREEE “RITRI” SENE 2019 5 kbSR3 IHE
#yIrdiE:2019 £118188-238 M5 : BEXR
E.P (2019)




MODEL BASED DECOMPOSBION eesa

VOLUME SCATTERING
(RANDOMLY ORIENTED VERY THIN CYLINDER-LIKE SCATTERERS)

a 0
mmpp MECHANISM [S]=|: ]

(CYLINDER) O b

ORIENTED

= ecransu [S, U, (0)T [STU, ()]

1
e bl
T
_ e e
SEg-IC-)AI\-II-?S%I?:[;ER » COVARIANCE MATRIX f 4 O O
I (THlN CYLlNDERS) B TN
1= I7,] = . JP (oo =

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

= P P O T S i TR ) B
EilediE: 2019 €£11F18H-230 E=h75: BEXH
E.P (2019)

3




MODEL BASED DECOMPOSBION eesa

3 COMPONENTS SCATTERING MECHANISM MODEL

<[T ]> = [Ts ] + [TD ] + [Tv ]

il S

SINGLE DOUBLE VOLUME
SCATTERING SCATTERING SCATTERING

T, = f B+ 10+ fla—1P + 2

T,=f(B+1)B-1) + f(a-1)a+1)
T, = fs\ﬂ—1\2+ fola+ 1\2+2f\’

2 f,

oo

> 5 UNKNOWN REAL COEFFICIENTS
* 4 OBSERVED E,i ATIONS

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN ": PEREESE “RiTRI” MK 2019?&%@52&%“1&
= AN #=9)l8d18):2019 £115188-2
*EP (2019)

T33 =




MODEL BASED DECOMPOSBION eesa

S
A
if SRK<SXXS§Y>—?VJSO = f=+1

{8 T 1))

span = (T, )+ (T, )+ (Tog) = £, (14 82)+ foli+laf) = gf\,

oo o8

B

o«

SINGLE BOUNCE DOUBLE DOUBLE VOLUME
SCATTERING SCATTERING SCATTERING
(ODD) (DBL) (VOL)

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN RERRHR SR “RiR” SIM 2019 5k R BRI
i #I8d1E:2019 #£11518H-230

Fhi5: BERAE
E.P (2019)



MODEL BASED DECOMPOSBION

= 2
2A, B, + BB B S e i e O

2019 ADVANCED INTERNATIONAL TRAINING COURSE IN LAND REMOTE SENSING D B L —_— f 1 + a 2 HRI” S EOIBiFBEﬂhE@%i%ﬂIIﬁI
D

18-23 November 2019 | Chongging, PR. China ¥illndia): 2019 $£115188-230 505 : BEEAY
E.P (2019)



MODEL BASED DECOMPOSBION eesa

TARGET DECOMPOSITION
FOR TARGETS
WITHOUT REFLECTION SYMMETRY

MODEL BASED -4 COMPONENTS DECOMPOSITION

Y. YAMAGUCHI et al. (2005 - 2013)
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TARGET DECOMPOSITION
FOR TARGETS
WITHOUT REFLECTION SYMMETRY

MODEL BASED -4/5/6 COMPONENTS DECOMPOSITION
(2015 - 2017)
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A. BHATTACHARYA, A. FRERY, “Modifying the Yamaguchi 4-component
decomposition scattering powers using a stochastic distance”, IEEE
JSTARS, vol. 8, pp 3497-3506, July 2015.

F. XU, Y.Q. JIN, “Deorientation theory of Polarimetric scattering targets and

application to terrain surface classification”, IEEE TGRS Vol 43, n° 10, October
2015.
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H. AGHABABAEE, M. Reza SAHEBI, "Incoherent Target Scattering
Decomposition of Polarimetric SAR Data Based on Vector Model Roll-Invariant
Parameters". IEEE TGRS, vol. 54, no 8, August 2016.

G. SINGH, Y. YAMAGUCHI, “Model-based Six-Component Scattering Matrix
Power Decomposition”, IEEE TGRS Vol 56, n° 10, October 2018.
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POLSAR DATA DISTRIBUTION IN THEH/ @& PLANE
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H—a (A) classification
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H-a classification H/ A Classification Space
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Sub-divised into 9 basic zones

Location of the boundaries
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Degree of arbitrariness on the
setting of these boundaries

Segmentation is offered merely
to illustrate the unsupervised
classification strategy and to

emphasize the geometrical
segmentation of physical scattering
processes
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INDEPENDENT OF POLARIZATION BASIS
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J.S. Lee, E. Pottier, Polarimetric Radar Imaging: From Basics to Applications, Taylor & Francis/CRC, 2009
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CISCO BAY JPL - AIRSAR L-band 1988 4th ITERATION
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J.S LEE et al. (2002)

Unsupervised Classification
Preserving Scattering Mechanisms

J.S. Lee, M.R. Grunes, E. Pottier and L. Ferro-Famil,“ Segmentation of polarimetric SAR images that preserves scattering mechanisms”
Proceedings of EUSAR2002
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A. Freeman and S.L. Durden, “A Three-Component Scattering Model for Polarimetric SAR Data” IEEE TGRS, vol. 36, no. 3, May 1998
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Wishart Iteration — After Class Merge

Classification Maps

First Iteration Second lteration Third Iteration

Note: Stability insures good convergence
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Courtesy of Dr J.S Lee
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Courtesy of Dr J.S Lee
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