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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
»Retention of Texture Information

»Retention of Polarimetric Information (co, cross-correlations)

»Computational Efficiency

»Implementation Complexity
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DECOMPOSITION
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(1990) (1985) Y. YAMAGUSHI (2005 - 2012), AN (2010)
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&
( ) MODEL BASED DECOMPOSITION
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DECOMPOSITIONS
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(1992)
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=P And others ...

(2015 - 2017)
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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
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DOUBLE SCATTERING MECHANISM

RGHRTH O
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I RGH RTH 25 RGV RTV ;
= KD s RGH RTH + RGV RTV

COHERENCY MATRIX

4 B 2 * 1) :
a-1  (a-1)e+l) Of|f_R R,
[T]=f,|(@-1) (@+1)  la+1] 0| | _R.R,
O O O RGV RTV
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SCATTERING SCATTERING SCATTERING
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TARGET DECOMPOSITION
FOR TARGETS
WITHOUT REFLECTION SYMMETRY

MODEL BASED -4 COMPONENTS DECOMPOSITION
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MEDIUM WITHOUT ANY REFLECTION SYMMETRY

4 COMPONENTS SCATTERING MECHANISM MODEL

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

¥ ¥ Che

SINGLE DOUBLE VOLUME HELIX
SCATTERING SCATTERING SCATTERING  SCATTERING
= L : D 0 2
1 t) I Non reflection
[Sl+ Helix = 2|:i i — 1] <[T]> Helix — E i Symmetric cases
\ _O S J 1 _ /

Yamaguchi Y., Moriyama T., Ishido M. and Yamada H., “Four-Component Scattering Model for
Polarimetric SAR Image Decomposition”, IEEE Trans. Geos. Remote Sens., vol. 43, no. 8, August 2005.

Yamaguchi Y., Yajima Y. and Yamada H., “A Four-Component Decomposition of POLSAR Images Based
on the Coherency Matrix”, IEEE Geos. Rem. Sens. Letters, vol. 3, no. 3, July 2006.
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Erlers Y40

P,=2|Im (T5)| Helix scattering power

T 715 -2Re (T,
10 log un+ixn (T02)
. . Ty + Ty +2Re (1)
Volume scattering |
power \ -2dB * 2dB ] i
1514 | | 1515 -
Po=g[2T5-P] I P=2[2T,-P] | P=[275-P] |
if P.<0. then P-=0 (removehelix scattering)
a1 | | |
5—-’11‘jf’; | -S':'J"n'%!”p | 5—-’11‘TP; o
I)—‘f _if)_if) I - _ I U_'.J"_i]p_l‘n 'L
I Ti I T | D=Ty-Ts5 | I Ti I T |
C=Tp- % P, : C=Ty : C=Tp+1lp f
1 L |
N
TP =Ty + Ty + Ty |
(-
4
.
|
Surface Double bounce
scattering scattering ‘
. |c|”
P=5+ T B
.I”:f)—|c|_ I P=H—|(.‘|_
4 5 : D
T T
if [ P>0_P,>0 | P=0.P<0 | P <0 _P,>0 }
1 1
— — v
Decomposed power 1 1 : P,
1
P .P,.P,.F. i PP, P,=01 PP P=0 ! P=P,=0
1 1
- - — 1 -
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Y. Yamaguchi, A. Sato, W.M. Boerner, R. Sato, H. Yamada, “4-component
scattering power decomposition with rotation of coherency matrix”, IEEE
TGRS vol. 49, no. 6, June 2011.

A. Sato, Y. Yamaguchi, G. Singh, and S.-E. Park, “4-component scattering
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Letters, vol. 9, no. 2, pp. 166-170, March 2012.

G. Singh, Y. Yamaguchi, S.E. Park, Y. Cui, H. Kobayashi, « Hybrid
Freeman/Eigenvalue Decomposition Method With Extended Volume
Scattering Model » IEEE GRS Letters, vol. 10, no. 1, January 2013.
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. . . T, T,
Unitary transformation of data matrix :
’ {71 = {T.. T,

T, T

]:Tllz")k,,k}. G4U2

0 0

28 =% tan’ [L('r':') [R(8)]= Ii (1) cos 28 sin 26 }
2 T, - 0

{[r(e)]) =[&(E) 7] [R(E)]

- 5in 28 cos 26

2Im {7,(8)}
'I'::{e) - '.I"_,_,{ B)

([T =TU(ATED [V

1 Q 0
0 cos 2 jsinly
0 jsin 2g eos 2

) [U(#)]=

_Q?=%tan'l [

Four-component | > ‘ P.=2| I (T.(2)}|

decomposition =
A Cemnprnpdrose
Surface scattering L_ves C,>0 o S e
T, () + Ts(2) -2 Re (T, (2))
;thlt:_‘;g 101oe [Tn('.:) +Tu(p)+2Re {T,;[;]J
power -2d8 3 2dB
P= 1?5[2 T.(8)- £ i P,=2]27,(8)-F.] i P,= % [27.(8)- 7] P,= % [27.(6)-F]

| if Py= 0, then P.=0 (remove helix scattering) |
S=Tu(8)- 3P, : S=Ty(8)-3 P, s=T,(6)
D=T.8)+ T(8)-L P,- P, | D=T(6) + Tul8)- Lp-p D=T(8)+T6)-P,-P

2 ¢

S=T,(6)- % P,

b= ;'::(9] + ‘r:\\[‘gl - % F-F

C=T,(8)+ T(6)- % P, € = T,,(6) + T,(6) l C=Ty(8)+ Tu(8) + % F, C=T,(8)+ T,:(9)

yes o TP =Ty1(8) + T2 (8) + T3 (6)
P,=P,=0
Co =T (6) - Toa(8) - Twu(8) + P.
Surface scattering ne +
dominant | c |-' Double bounce | C |:
P=5+ dominant Fi=D+
=S+ D
@
no Y
P,=D _p_lcl bog 1 €1 P,=§
f P=D-1— P=5-1-
T T
For P, and F, . if [ P>0.P,>0 | P>0,P,<0 | P.<0 P,,»t}]
‘r " | : I ! |
Decomposed power : : :
p Pe=p=0 | P, Py P, P, | PP Pe=0 1 PR R=0
TP = + =TP-P — | =TP-P —
P=TP-P. i TP=F+F+F, +P, ! P,=TP-F,-F, | Ps=TP-PF,-F,
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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.
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POLSAR
CLASSIFICATION

S.R. CLOUDE, E.POTTIER (1996)
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ENTROPY o PARAMETER ANISOTROPY
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; 3 =1 2" 3%"3 12+ﬂ«3

{. O

3 ROLL INVARIANT PARAMETERS

24 mmp» PHYSICAL SCATTERING MECHANISM
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(1_ H )A mmp- TYPE OF SCATTERING PROCESS

(1-H)1-A)] .

SEGMENTATION / CLASSIFICATION
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H - o classification
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POLSAR DATA DISTRIBUTION IN THEH/ @ PLANE

Alpha (a)

o

M

Entropy (H) Entropy (H) Entropy (H)
Low A Medium A High A

Cao Fang, Hong Wen A New Classification Method Based on Cloude-Pottier Eigenvalue / Eigenvector Decomposition,
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POLSAR DATA DISTRIBUTION IN THEH/ @ PLANE
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Low A Medium A High A
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H - a (A) classification

2 A, BB =8
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H-a

lassification H / QL Classification Space

Sub-divised into 9 basic zones

Location of the boundaries
IS arbitrary and generically

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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