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Pixel-Pair Occlusion Relationship Map (P2ORM): 
Formulation, Inference & Application 
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Key Idea: Classifying Pairs of Pixels

Classifying the occlusion status of neighbor pixel pairs Pixel-wise occlusion boundary detection



Evaluation on oriented occlusion boundary 

OursOFNet prediction [30]Ground truthInput image



Evaluation on depth refinement

Our refined depthSharpNet prediction [40]Ground truthInput image



Generated occlusion boundary 

OursEdge detection on depthThresholding depth differenceImage



Geometric occlusion in a single image
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Geometric occlusion in a single image
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Geometric occlusion in a single image
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Geometric occlusion in a single image
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What we have

RGB image

• A typical RGBD dataset

Depth map Surface normal map
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Ground truth generation
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Ground truth generation



Ground truth generation

OursImage Thresholding depth difference



Pixel-Pair Occlusion Relationship Map

Foreground/background mask



Pixel-Pair Occlusion Relationship Map

Pixel-Pair Occlusion Relationship Map (P2ORM)



Pixel-Pair Occlusion Relationship Map

Pixel-Pair Occlusion Relationship Map (P2ORM)

Foreground

Four inclinations in 8-connectivity



P2ORM and Figure/Ground notion

Pixel-Pair Occlusion Relationship Map (P2ORM) Figure/Ground notion



P2ORM and Figure/Ground notion

Pixel-Pair Occlusion Relationship Map (P2ORM) Figure/Ground notion
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P2ORM and oriented occlusion boundary

Pixel-Pair Occlusion Relationship Map (P2ORM) Oriented occlusion boundary notion



Modelling P2ORM 
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- Pixel-pair occlusion status label

p is occluded by q
no occlusion between p,q
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Modelling P2ORM 
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Estimating P2ORM: A segmentation task

CNN

Input image

Pairwise occlusion relationship maps

Standard encoder/decoder



Evaluation on oriented occlusion boundary 



P2ORM: Application in depth refinement
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estimation method

CNN CNN

Depth estimation and refinement



Evaluation on depth refinement



Thank You 

Project webpage: http://imagine.enpc.fr/~qiux/P2ORM/

Email: xuchong.qiu@enpc.fr  

http://imagine.enpc.fr/~qiux/P2ORM/

