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Geometrical Optical Illusions 

Hering illusion Poggendorff illusion 



Hering illusion Poggendorff illusion 

 
Geometrical Optical Illusions 



 
Modelling of Illusory Contour 

Idea: The illusory contour appears as a geodesic 
 in a metric induced by visual stimulus. 



Perception of Visual Information in Human Brain 
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 Architecture of Primary Visual Cortex V1 

6 Replicated from R. Duits, U. Boscain, F. Rossi, Y. Sachkov, 
Association Fields via Cuspless Sub-Riemannian Geodesics in SE(2), JMIV, 2013. 



Cortical Based Model of Perceptual Completion 
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Sub-Riemannian Structure in SE(2) 
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Construction of External Cost 
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Construction of External Cost 
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Sub-Riemannian Length Minimizers  



 
Riemannian Approximation and Fast Marching 
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Simulation of Illusory Contour 
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Simulation of Illusory Contour 
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Simulation of Illusory Contour 
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Simulation of Illusory Contour 



Round Poggendorff Illusion 
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Round Poggendorff Illusion 
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Round Poggendorff Illusion 
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Round Poggendorff Illusion 
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Conclusion 
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• neuro-mathematical model for the perceptual Poggendorff 
phenomenon  
 

• realistic external cost based on output of receptive profiles  
  

• computation of SR-minimizers via SR-Fast Marching  
  

 
 

Continuation 
• extension to Hering, Zollner and Wundt illusions 

 

• phenomenological values of the parameters 
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Thank you for your attention! 
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