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Boundary Detection and its Challenges

• Large class imbalance between boundary 

and non-boundary pixels.

• Prediction of thick boundaries.

• Low boundary localization.
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From Binary to Vector Boundary Representation

• Change representation to solve the issues.
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• Change representation to solve the issues.

• Map pixels to direction towards the closest 

boundary: Vector Transform (VT).

• Infer boundaries as points in the -2 level 

set of divergence on VT (𝛻 ⋅ 𝑓).



VT Improves Qualitative and Quantitative Results
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VT is Applicable in Multiple Tasks

• Boundary direction estimation.
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VT is Applicable in Multiple Tasks

• Boundary direction estimation.

• Straight line detection.

• Superpixels prediction.
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