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Introduction (2/6)

Freeman and Durden 3-Component Scattering Power Decomposition (3-CSPD) [

[T]= fs[Ts1+ fq[Tq1+ fy[Ty]
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with reflection symmetry( S, Si > =0, ( SovSiy ) ~ 0 for natural distributed targets
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[1] A. Freeman and S. L. Durden, “*A Three-component scattering model for polarimetric SAR data,"
1EEE TGRS, Vol.36, No. 3, pp. 963-973, May 1998.
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Introduction (3/6)

4-Component Scattering power decomposition [2]-13]

[T]= fs[Ts1+ fq[Tg 1+ fylTy1l+ felTe]l  (Y4-0)
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No.8, pp.1699-1706, Aug. 2005.
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Strong volume scattering [4]-[5]
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ation of [T] about line of sight 1415
T, T, T 10 0] [1 o0 0

[T']=|Ty; Top Tos|=|0 c0s20 sin20|[T] 0 cos20 -sin26
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Rotatton Matrix : Real Unitary Transformaﬁon

Determination of the rotation angle
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4-CSPD for the rotated matrix [T'] ~ (Y4-R) o
[T 1= fs[Ts1+ fq[Tgl+ f [T 1+ f [Tc]

(4] ). S. Lee and T. L. Ainsworth, “The effect of orientation angle compensation on coherency matrix and
polarimetric target decompositions,” IEEE TGRS, vol. 49, no.1, pp.53-64, 20m.

[5] Y. Yamaguchi, A. Sato, W.-M. Boerner, R. Sato, and H. Yamada, “Four-component scattering power
decomposi’cion with rotation of coherency matrix,” IEEE TGRS, vol. 49, no. 7,Ju[y 20T11.
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Phase Rotation: Complex Unitary Transformation (1/3)

[T($)] =

1

0

0

0 0 1 0 0
cos2¢ jsin2¢|[T] |0 cos2¢ —jsin2¢
jsin2¢p cos2¢. 0 —jsin2¢ COS2¢ .
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CUT(2/3)

T11(¢) = Tyy

Ti2($) = Ty cos 2¢ — j Tyzsin 2¢

Ti3(¢) = Ty3cos2¢ —j Tz sin 29

T1(9) = T12(d)”

T22($) = Topc05%2¢ + T33s5in?2¢ + Im{T>3} sin 4¢
T23($) = Re{T,3}

T31($) = Ti3()

T32(9) = T23()

T3z () = Tz3c08°2¢ + Tyysin®2¢ — Im{Ty3} sin 4

T23((I)) has no imaginary part. This means no helix power in the 4-
CSPD model.



Phase Rotation of [T]: CUT (3/ 3)
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Resu[ts :Eﬁect of multi-looking and Fil’cering

Multi-look
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Involvd [T’] elements: 6/8 and 6 Involved [T(d)] elements: 5/8 and ¢
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Summary and Conclusions (1/1)

3—CSPD

A mathematical approach
for conversion of 4- to 3-

Components.
4-CSPD
2.

% of negative values in Pv Y4-0 Y4R Y3-CUT
Multi-look 6x1 0.02 (767/ 3833856) 1.65(63259/3833856) 0
Multi-look 6x1; and Lee filter 7x7 =0 (73/ 3833856) ~ 0 (223/3833856) 0
Multi-look 12x2; and Lee filter 7x7 =

o X ter /x7- =0 (4/ 3833856) ~ 0 (9/ 3833856) 0

* multi—[ooking factors and ﬁlterlng window size should be appropriate .

3. There is need to validate scattering decomposiﬁon scheme results fov highly mgged terrain.

-:validi’cy of swface and volume scattering models ?7:-



[T']= RUT of [T] (1/7)  Scope
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