
Modeling and Simulation Framework for 

Airborne Camera Systems

WAAMI 2020

Marc-Antoine Drouin

Jonathan Boisvert

Louis Borgeat Jonathan Fournier

National Research 

Council of Canada 

Defense Research and 

Development Canada 



Overview

2

Introduction

• Who we are?

• Motivation

Simulator Capabilities Overview

Camera Geometry and Sensor Platform

Experimental Result

• Structure from motion using FMV

• Generation of a simulated WAMI dataset for vehicle detection

Conclusion



NRC and DRDC
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Defense Research and Development Canada (DRDC) develops and delivers new technical 

solutions and advices to the Department of National Defence, the Canadian Armed Forces, 

other federal departments, and the safety and security communities.

The National Research Council of Canada (NRC) works with partners to deliver a 

national platform for innovation. We conduct research, support small and medium-sized 

businesses to help them scale up and compete, and connect Canadian innovators to 

leading R&D capabilities. We also enable cross-sector partnership and collaboration in 

Canada and abroad.



Modeling and Simulation Framework for ACS
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Simulator Capabilities Overview
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Simulator Capabilities: Simulated Entities

multi-resolution rendering techniques [Borgeat et al. 2005] 6



Simulator Capabilities: Interfaces

Command and control

Processing pipeline

Digital Twining Application

Video Streaming:
• STANAG 4609 H.264

• HD-SDI

• Proprietary binary format

Remote control interfaces:
• web-based

• TCP/IP

7



Simulator Capabilities: Image Processing
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Camera Geometry and Sensor Platform
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Structure from motion using FMV
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4-step optimization of the SfM pipeline from aerial imagery

Step 1 Step 2



Structure from motion using FMV
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4-step optimization of the SfM pipeline from aerial imagery

Imagery of Mockup Model (control environment) 
Airborne Imagery  

Step 3 Step 4

[Drouin et al. 2014] 



Structure from motion using FMV
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Generation of a simulated WAMI dataset 

for vehicle detection

Simulated Real

SUMO
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Generation of a simulated WAMI dataset for 

vehicle detection

Vehicle  

moving
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Conclusion

The proposed M&S framework provides tools to study the 

factors impacting the processing of aerial images using 

computer vision approaches.

The analysis tools are especially useful:

• for examining scenarios where the camera 

geometries are close to degenerate configurations.

• for the simulation of airborne data collection in varied 

urban environments.
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