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* Analyze coherent and incoherent double-bounce scattering mechanisms

Objectives

» Separate double-bounce contributions from ground response

» Characterizing underlying ground (roughness, humidity).
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» Single bounce on ground

* Double bounce ground/trunk

» Single bounce on volume (diffusion)
* Double bounce ground/volume (diffusion)
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Double-bounce scattering 2-D imaging

R {th 0 } T s RS, [th&m thsm]
s ; 0 R'U'U “ e R’U'U‘Srlvh RUUSLW
ES = Sy :
S, = |:§?:h,h, gihu:| ] S, = S,R = [Sth Rpn SQ;W R‘U’U]
Louh Ly ‘Sbvhfzhh 'SbuU}%UU
BSA convention FSA convention
S1,, = S2,,:51,, = Sa,.; Sthn = 52,391, = 92,5
Sty = 52,43 51, = S2,, S1py = =92, 5910 = =52,
S, —S,+S. S, — [ 2RpnShh RphSho — R'v’ushv]
vaSh'v _ thShv 2R’U’US’U'U

Side view

Volume
1.5m

Ground

0.6 /
0.4

2

Ground

2.5 3

Expected results volume over ground scene
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Assumption: The scene contains vegetation i.e. not homogeneous and speckle noise is present

Outcome: R and S are Gaussian, centered, independent scattering mechanisms — Intercorrelations null
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* |ncoherent double-bounce
| ! * Focused on the ground below the volume
ravover. Lavover=bB - DB « Occurs over the majority of the scene

Volume over ground
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Trunk over ground

Ground/Trunk scatteringy =~ 1
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« Coherent double-bounce
» Focused on the ground at the bottom of the trunk
« Occurs over a very small part of the scene
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HH: Ground/volume double-bounce
+ Single-bounce on ground

PolTomSAR results and proposed solution
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VV: Single-bounce on ground

Conclusion:
Double-bounce GT is coherent meaning that its contributions can be avoided.
Double-bounce GV is incoherent and cannot be avoided.
Pure ground contributions are retrieved by subtracting a portion of volume contributions.
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