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Introduction:
Our task is to infer semantic edges and occlusion 
relationship along the edges. In other words, infer the 
border ownership in image.
Different from object depth order, occlusion relationship could 
vary between two neighboring objects, e.g. 
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Contributions:

1. Build a large occlusion dataset based on the PASCAL 
VOC 2010, called PIOD.

2. Design a new pixel-based occlusion representation and a 
new loss for dense prediction.

3. The first to apply deep convolutional network over 
occlusion estimation from a single image.

PASCAL Instance Occlusion Dataset (PIOD):

Occlusion representation by orientation:

Label over PASCAL VOC 2010, 10100 images.

Orientation loss:

Future work:Two stream network architecture:

1. Joint with high-level instance segments, for 
better infer both occlusion edges and 
segments.

2. Better evaluation metrics by separating object 
vs background edges and object vs object 
edges.

Experiments:
Orientation Occlusion representation in the field.

In [1], binary variables are used for edge segments to specify border 
ownership, ‘left’ side is foreground.
In [2], pixel-based orientation representation is used, while it is 
quantized to 8 bins and the context for predicting is based on a local 
patch.
At right-side, we allow the representation to take continuous values, 
and can reach long range context by adopting deep features.

Dataset:
1. BSDS border ownership 200 images
2. PIOD dataset
Evaluation: 
Accuracy w.r.t. Recall (AOR), compare to 
SRF[2] and many variations.

Class-wise diagnosis of occlusion relationship:

[1] [2]

For edge, we follow HED[3], while for orientation, we design an 
orientation loss.

Network variantions:
1. HED network[3]

2. Deeplab network[4]

We separately train two networks and merge them with post 
processing by NMS. 
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Visualizations:
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