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Stereo Vision in Laparoscopic Surgery 

ÅStereo endoscopes are currently being used in  
Minimally Invasive Robot-Assisted Laparoscopic Surgery 

2 

Images: Intuitive Surgical® 
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Augmented Reality in MIS 
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Computer Vision Clinical Applications Surgical Applications 
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Surface Reconstruction in MIS 

ÅProblem: difference of datasets 

 
 Computer Vision (Middlebury)                          Surgical Scene 
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Surface Reconstruction in MIS 

Åά{ǘŀƴŘŀǊŘέ ƳŜǘƘƻŘǎ ŀǊŜ ƴƻǘ ƻǇǘƛƳƛȊŜŘ ŦƻǊ aL{ Řŀǘŀ 
Ą unsuited for surgical purposes 
Ą we emphasize on robustness 

 

ÅState-of-the-art for dense matching in MIS 
o D. Stoyanov in 2010 [Stoyanov et al MICCAI 2010] Belief Propagation 

o S. Roehl in 2012 [Roehl Medical et al Physics 2012] Hybrid Recursive Matching 

ĄBoth use spatial smoothing 

ĄOutliers propagate 
o S. Bernhardt in 2012 [Bernhardt et al MICCAI MCV 2012] Robust Matching 
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But Wait, There is More! 
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In Silico Dataset 
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[Stoyanov MICCAI 2010] 
[Pratt MICCAI 2010] 

Beating heart phantom 
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Surface Reconstruction in MIS 

ÅReconstruction pipeline 
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