
 
 

 

 

 

 

A comparative analysis of 
computed and measured SAR 
images of complex targets 

 
S. Wong, N. Sandirasegaram, R. English, C. Liu, P. Vachon and J. Wolfe 
 
 

 

 

 
 

 
 
 
 
 

 
 

 

 
 
 

Defence R&D Canada – Ottawa 
 

Technical Memorandum 
DRDC Ottawa TM 2012-016 

May 2012 
 
 





A comparative analysis of computed and 
measured SAR images of complex targets

Defence R&D Canada – Ottawa 



Original signed by S. Wong 

Original signed by C. Wilcox 

Original signed by C. McMillan 



Abstract ……..

Résumé ….....





Executive summary

A comparative analysis of computed and measured SAR images 
of complex targets

S. Wong, N. Sandirasegaram, R. English, C. Liu, P. Vachon and J. Wolfe; DRDC 
Ottawa TM 2012-016; Defence R&D Canada – Ottawa; May 2012. 

Introduction or background:



Results:

Significance:

Future plans: 



Sommaire .....

A comparative analysis of computed and measured SAR images 
of complex targets

S. Wong, N. Sandirasegaram, R. English, C. Liu, P. Vachon and J. Wolfe; DRDC 
Ottawa TM 2012-016; R & D pour la défense Canada – Ottawa; Mai 2012. 

Introduction ou contexte:



Résultats: 

Importance: 

Perspectives:



Table of contents  



List of figures





List of tables  



Acknowledgements  





1 Introduction 



2 Synthetic SAR Image Generation Tools         

2.1 A description of the FACETS code 

Figure 1: Examples of various basic scattering primitives to illustrate single, double, triple and 
multiple-bounce processes. 



2.2 Target CAD ( omputer-Aided Design) Models 



Figure 2: Photo and CAD model of the BTR70 armoured personnel carrier. 

Figure 3: Photo and CAD model of the Gvozdika self-propelled howitzer. 

Figure 4: Photos of the catamaran ferry, “HSC Alboran”, showing the actual configuration. 



Figure 5: CAD model of the catamaran ferry HCS Alboran; top: original model, bottom: 
modified model with added cabin to the back of the rear deck. 



3 Measured Target SAR Images  

3.1  MSTAR Datasets 

3.2 RADARSAT2 Data 



4 Comparisons between measured and computed 
SAR images 

4.1 BTR70, armoured personnel carrier 

 Table 1: Cross-correlation scores as a function of azimuth angle for the BTR70. 





Figure 6: comparisons between measured and computed SAR images of the BTR70. 



Figure 6: continued.  



Figure 7: Comparisons between measured and computed SAR images near head-on aspect 
viewing angles. 



Figure 8: CAD model of engine compartment hatch doors. 

4.2 Gvozdika, self-propelled howitzer  

Figure 9: Gvozdika’s track-and-wheel drive. 



Figure 10: Comparison between measured and computed SAR images of the Gvozdika. 



Figure 10: continued. 



Table 2: Cross-correlation scores as a function of azimuth angles for the Gvozdika. 



Figure 11: Comparisons between measured and computed images at head-on aspects. 



Figure 12: Photo of the exhaust manifolds on a Gvozdika (top), CAD model of the exhaust 
manifolds (bottom). 



Figure 13: Comparisons between measured and computed images of the Gvozdika at tail-on 
aspect.



Figure 14: Photo of the headlight cover on the Gvozdika (top), CAD model (bottom). 



Figure 15: Comparisons between measured and computed images of a canonical target [11]. 



4.3 Naval warships 

Figure 16: Comparison between measured image (a) and computed image (b) of a naval vessel 
using a high-precision CAD model. Incidence angle = 30.5 deg., azimuth = -5.9 deg. 



Figure 17: Comparison between measured image (a) and computed image (b) of a naval vessel 
using a high-precision CAD model. Incidence angle = 30.5 deg., azimuth = -8.4 deg. 



Figure 18: Comparison between measured image (a) and computed image (b) using a 
commercial CAD model. Incidence angle = 30.5 deg., azimuth angle = -5.9 deg. 



Figure 19: Dihedral structure formed at the bridge location of the vessel; top: high-precision 
CAD model, bottom: commercial CAD model. 



Figure 20:  Comparisons of the bridge dihedral structure scattering behaviour between the high-
precision CAD model and the commercial CAD model at different azimuth angles; 
the negative sign indicates viewing from the starboard side. Horizontal:down-range; 
Vertical:cross-range

4.4 “Alboran”, a catamaran ferry 



Figure 21: Two measured SAR images of the catamaran ferry, “Alboran”; image captured at:                              
a) incidence angle = 48.4 deg, b) incidence angle = 34 deg. 



Figure 22: Optical views of 2 possible orientations of the SAR images of the docked ferry in 
Figure 21a; a) azimuth = 152 deg., b) azimuth = -28 deg. 

Figure 23: Comparison between the measured image (a) and the computed image (b) of the ferry. 
Computed image: incidence angle = 48.4 deg., azimuth angle = -28 deg (viewed 
from the front of the ferry). 



Figure 24: Comparison between the measured image (a) and the computed image (b) of the ferry. 
Computed image: incidence angle = 48.4 deg., azimuth angle = 152 deg (viewed 
from the back of the ferry). 

Figure 25: Comparison between the measured image (a) and the computed image (b) of the ferry. 



5 Conclusions   
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