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1)  Brief Measuring systems. 
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3)  Results and comparisons. 

4)  Applications. 
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Measurements: 

1- Marestain cruise, November 2013 (Southwest of Bergen) 
2- Karmøy cruise, November 2014 (Stavanger) 
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Measurements: Lagrangian-mounted camera 
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Measurements: Lagrangian-mounted camera 
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Attitude Estimation 
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Image based Attitude Esimate 
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Results 

Calibra:on	
  

Horizon Detection:  
Hough transformation 

Edge detection 

Sky	
  versus	
  nonSky	
  Schwendeman	
  et	
  al.	
  [3]	
  



Results 



Results 
Rejected horizon line 



Results 
Horizon line profile:  



Results 
Horizon line profile 



Results: pitch 
Black: IMU 
Red: Camera 
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transtrue VRTVTV +×Ω+= ''0

Models: Motion Correction 

[4]	
  



Mo:on	
  Correc:on	
  
	
  

transtrue VRTVTV +×Ω+= ''0
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Application: Whitecapping coverage 

	
  
Scanlon	
  et	
  al	
  [2]	
  



Whitecapping coverage-wind speed 

Sugihara	
  et	
  al	
  [1]	
  



Whitecapping coverage-wind speed 

Sugihara	
  et	
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Ø  Horizon line detection able to provide attitude 
information in the absence of IMU system. 

Summary 

Ø  Vision-based attitude can remove successfully 
the motion-induced contamination to platform.	
  

Ø  Wave breaking crest length scale, whitecapping 
coverage, and surface gravity waves can be 
extracted from a undistorted video camera.	
  



Results: pitch 
Black: IMU 
Red: Camera 
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