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2 Presentation

 Topographic Mapping Initiative
 Radarsat-2

 Image Acquistion
 Model Precision
 Data extraction/accuracy

 Data Availability 



3 Canada’s North

 Nunavut : 21% of 
Canada’s landmass

 Northwest 
Territories : 13,5% of 
Canada 

 Yukon : 5% of Canada 



4 Glacier coverage
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6 Topographic Mapping Project



7 Radarsat-2 Project

 Joint CCRS/CTIS Project
 Partnership with CSA/GRIP 

program
 Feasibility tests: 2008-09
 Implementation: 2009-10
 Exp. production: 2010-11



8 Image Acquisition

 APT 
software



9 Image Acquisition…

Orbit direction:
Ascending/Descending)

Date:
Melt season

Mode:
Ultra-Fine (3m)

Beam:
U10 (37º-38º)

U27 (49º-50º)

Polarization:
HH



10 3D Extraction



11 Image Index

 U10-U27 
(37º-48º) 
Model



12 Toutin’s Hybrid Model

 Geometric correction without GCP’s

U10-U27 Stereo model without GCP’s1/50,000 scale Vector Data



13 Model Precision

Image ICP RMSE-X RMSE-Y Min X Max X Min Y Max Y

U2 44 2.1 2.2 -5.5 3.5 -5.1 3.7

U25 70 2.2 2.0 -6.5 3.1 -7.0 3.8

 Monoscopic results: errors computed over ICPs Monoscopic results: errors computed over ICPs

 Stereoscopic results: errors computed over 44 ICPs Stereoscopic results: errors computed over 44 ICPs
RMSE-X RMSE-Y RMSE-Z Min X Max X Min Y Max Y Min Z Max Z

1.1 0.9 2.2 0.3 5.0 0.3 4.5 -5.2 3.2



14

Radarsat-2 Mode Ultra-Fin U2-U25

Lac Beauport, Québec

U2-25 Stereo model with CanVec 
contours and hydrography



15 Image Modes Tested 

Radarsat 2 Image, U27, VV

Radarsat 2 Image, FQ21, 
HH, HV, VV



16 FQ8-21 Stereo model



17 Radarsat-2 / Canvec vectors

Radarsat-2 vectors 
(20 metre CE90)

Ground truth vectors



18 Some statistics…

6 5 1 0 5 100 83,3%

119 17 112 2 15 88,2 12,6%

218 32 186 1 31 97 14,3 %

2 2 0 0 2 100 100 %

1 1 0 0 1 100 100 %
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M oraine

Conformity  
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Perm anen t snow  & ice

Lakes

Watercourses

Omissions  
Nb

Comissions  
Nb

Conformity  
Nb

Extraction 
%

Planimetric  features 3D model content
Detected 
features



19 Observations

 2D or 3D extraction accuracy is in the pixel order 
(1.5 m RMS in the three axes for the ultra-fine 
mode) 

 DTM generation with Ultra-Fine mode imagery, in 
low to moderate terrain (slopes < 10 degrees), is 
8m LE90

 3D rendering in mountainous terrain is best 
achieved with large incidence angles (37-48 
degrees)

 Elevation data acquisition is possible in 
mountainous terrain with ascending/descending 
orbits and ICESat control.



20 Conclusion…

 Identification of topographic features that are 
visible on aerial photography at the approximate 
scale of 1:60, 000 is possible in Ultra-Fine Mode 
(3 metre resolution). 

 Feature extraction accuracy from Ultra-Fine 
mode imagery in mountainous terrain meets our 
1: 50,000 scale mapping requirements (20 m 
CE90)
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Data availability

Canvec CDED
 www.geobase.cawww.geogratis.ca
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