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Scattering mechanism

Reflection symmetry hypothesis Vanzyl2011 decompositionVanzyl2011 decomposition
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Potential use of angular diversity



Multi-angular observation
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Potential use of angular diversity



HH+VV Surface bounce  
HH-VV double scattering 
HV Volume scattering

FQ20 31/03/2011 40°

In situ 

Acquisition Date and Time

Radarsat-2 and ground truth Campaigns

swaths of multiswaths of multi--angular acquisitionsangular acquisitions



Campaign in Apr& Nov 2011

○

• GPS positioning
• Soil moisture 
• Land cover 
• Vegetation height
• GIS database

TDR

Radarsat-2 and ground truth Campaigns
Land cover truthLand cover truth

GIS databaseGIS database



Vanzyl2011 decomposition on data acquired in March 2011
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Radarsat-2 and ground truth Campaigns
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21°acquired on 27/03/2011 34°acquired on 27/03/2011

40°acquired on 31/03/2011 49°acquired on 23/03/2011

Multi-angular behaviors over agri fields
-single bounce

single bouncesingle bounce

saturates if saturates if 
incidence incidence angle angle 
θ > 40θ > 40°



21°acquired on 27/03/2011 34°acquired on 27/03/2011

40°acquired on 31/03/2011 49°acquired on 23/03/2011

Multi-angular behaviors over agri fields
-double bounce

double bouncedouble bounce

not so sensitive not so sensitive 
IF IF 
incidence incidence angle angle 
changeschanges



21°acquired on 27/03/2011 34°acquired on 27/03/2011

40°acquired on 31/03/2011 49°acquired on 23/03/2011

Multi-angular behaviors over agri fields
-volume scattering

Volume scatteringVolume scattering

saturates if saturates if 
incidence incidence angle angle 
θθ

 
> 40> 40
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Specific analysis of bare surface

Roughness discrimination in H /SERD / Roughness discrimination in H /SERD / θ  θ  spacespace



Specific analysis of bare surface
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Methods for vegetation characterization
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Ref.Gherboudj-2011( Remote Sensing of Environment )

Scattering difference

RS2 in 30RS2 in 30°° As crop height As crop height , , ρρhhvvhhvv

Ps, Pd Eigenvalue of ground component matrix
Pv Volume scattering components 

L bandL band As crop height As crop height , , Δ( Δ( G/VG/V))



wheat #24
H=22cm

wheat #29
H=47cm

Methods for vegetation characterization
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H=22cm
H=47cm
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H=22cm
H=47cm

ΔΔ( G/V)( G/V) against against θ θ 

ρρ

 
hhvvhhvv against against θθ

Increasing Increasing θ θ 
increasing volumeincreasing volume
scatteringscattering
decreasing decreasing 
correlationcorrelation

Ground to volume
difference 
sensitive to 
wheat height
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H>40cm
H<40cm
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H>40cm
H<40cm

θ Δ(G/ V)
Dynamic range

H Δ(G/ V) IF θ < 40

θ ρhhvv
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Higher θ
 

. Higher stem . More foliage more volume diffusion

Methods for vegetation characterization

ΔΔ( G/V)( G/V) against against θ θ for all fieldsfor all fields ρρ
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#17 with higher density

Δ Δ σσ

 
HHHH (dB(dB)) against crop heightagainst crop height

Multi-angular approach

Δ σHH (dB) as H 

#17
In bare surface, Δ σHH (dB) depends 
more on roughness than soil moisture
(Ref. zribi2002)

In wheat fields, Height similar effect 
as roughness for bare surface

Δ σHH (dB) crop height



Δ Pr crop height
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IF θ change
Depolarizing level change in higher wheat  <  change in lower vegetation

volume scattering in lower wheat : more sensitive to volume scattering in lower wheat : more sensitive to θθ variationvariation
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Multi-angular approach

Δ Δ Pr against wheat heightPr against wheat height
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Explore the polarimetric difference of multiExplore the polarimetric difference of multi--angular observationangular observation

Single bounce & volume scattering saturates at  incidence angleSingle bounce & volume scattering saturates at  incidence angle around 40around 40

MultiMulti--angular scattering mechanism descriptors angular scattering mechanism descriptors potential to improve potential to improve 

roughness classification over bare surface roughness classification over bare surface 

Differences among 3 scattering mechanism & HH, VV correlationDifferences among 3 scattering mechanism & HH, VV correlation

both  decrease as wheat height increases if both  decrease as wheat height increases if θ θ < 40< 40

MultiMulti--angular parameters angular parameters Δ Δ σσHHHH &  &  Δ Δ Pr Pr potential to describe wheat heightpotential to describe wheat height

Ground-based SAR measurement in multi-angular configuration

Summary & perspective

PerspectivePerspective

SummarySummary



Questions?Questions?

Hongquan.Wang@insaHongquan.Wang@insa--rennes.frrennes.fr

Thank you for your attention !Thank you for your attention !

mailto:Hongquan.Wang@insa-rennes.fr
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