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Research objectives 

Evaluate the ortho-rectification impact with DEM

on full & compact polarimetric data

Scientist’s idealism (image-space method)
Polarimetric before geometric processing 

User’s realism (ground-space method)
Geometric before polarimetric processing

Comparison of both methods
Using a representative polarimetric parameter
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Polarimetric radargrammetry 

Alpha, significant variation in 
the order of 10°, does not well 
discriminate small polarimetric 
variations

Anisotropy, complementary 
parameter, measuring the 2nd

and 3rd eigen values

 Entropy H, combine the 3 
eigen values, well measure the 
“disorder” !!!



Study site

Beauport,  Québec (47ºN, 71º30’W)

St Lawrence 
River

Québec City

Province 
du Québec 

North: forest, hilly topography (slopes of 5°-25°)

South: cities, small topography (slopes of 0°-5°)



Données cartographique

Lidar: DSM, DEM, intensity,

20 km x 20 km: ΔZ of 550 m;

1-m pixel; 3D accuracy of 20-30 cm

dGPS 
3D accuracy of 10 cm 



R-2 FQ Data

FQ5 (23.4°-25.3°)

Radarsat-2 Data © MDA 2009; Courtesy of CSA

FQ18 (37.4°-38.9°)
(FQ11: 23.4°-25.3°)

Single-look 
25 x 25 km 

5.4 x 8 m resolution
4.7 x 5.1 m pixel

HH HV VV HH HV VV

1x2 Multi-look 
25 x 25 km 

5.4 x 8 m resolution
4.7 x 10.2 m pixel



R-2 to Simulated RCM Data

1. Compact mode: 
RH, RV, RR, RL

2. Oversampling:      
3-m resolution 
1.3-m pixel

3. Noise floor: -17dB

FQ5

Radarsat-2 Data © MDA 2009

FQ18

Simulation

Simulated RCM Data © CCRS 2012

(FQ11)

VHR5

VHR18

(VHR11)



Simulated RCM VHR Data

VHR5: RH RV RR

Single-look; 3-m resolution; 1.3-m pixel

VHR18: RH RV RR

Simulated RCM Data © CCRS 2012



ΔH ≥ 10% is 
look-angles 

& multi-
looking 

dependent

10% ΔH can be 
considered as a 
threshold since 
classification 
accuracy is 
never better 
than 90% 

Relative ∆H with R-2

Global errors with 2% percentiles

ΔH (%) 0-2% 2-4% 4-6% 6-8% 8-10% ≥10%

FQ5 SL 41.46 25.77 13.53 7.09 3.97 8.19

FQ11 SL 59.47 21.33 8.14 3.88 2.17 5.01

FQ18 SL 58.31 23.91 8.65 3.67 1.87 3.61

FQ5 ML 78.51 13.45 3.78 1.63 0.92 1.72

FQ11 ML 86.79 7.98 2.34 1.10 0.61 1.17

FQ18 ML 82.92 11.67 2.81 1.12 0.57 0.91

Only ΔH ≥ 10% is locally computed as fonction of terrain slopes

Single look R-2 data Multi- look R-2 data



Relative ∆H with 
simulated RCM

Relative difference of ΔH ≥ 10% for the full images are 
much larger than for R-2 FQ data

Results of simulated RCM data orthorectified with Lidar data
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Relative ∆H with RCM

Only ΔH ≥ 10% is computed as fonction of terrain slopes 

FQ_RCM_relative difference with slope
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Such as for the global errors, the locals errors with RCM 
data are much larger than with R-2 data. 

Consequently the ground-space method cannot be 
applied without large losses in polarimetric information



 Scientist’s idealism (image) vs. User’s realism (ground)
 Small differences ∆H with R-2 SL and negligible with ML
 Large differences ∆H with simulated RCM: noise and   

over-sampling are the main reasons...

Conclusions

Results of simulated RCM data orthorectified with Lidar data
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Questions for 
?


