
Introduction 
Several types of edge detection problems: 
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               Semantic Edges                              Category-Aware SEs 

Category-aware semantic edge detection: To simultaneous-
ly detect and categorize the semantic object boundaries. 
 

Research Motivation 
Edge detection is a fundamental vision problem. 

 Edge plays an important role in perceptual grouping. 

Wide applications in scene understanding: 

 Improve image segmentation 

 Generate object proposal 

 3D shape recovery and 3D reconstruction 

 Depth estimation and refinement 
 

Formulation & Notation 

 Input: RGB image I. 

 Output: K edge probability maps {Y1,…,YK }. 

- K: Number of object categories. 

- Yk(p) ϵ [0, 1]: Predicted edge probability of pixel p on 
the k-th class. 

 End to end trainable with a deep neural network 

Experimental Results (SBD) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Experimental Results (Cityscapes) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Example results on Cityscapes. Columns from left to right: Input, Ground Truth, DSN and CASENet. CASENet shows better detection qualities on challenging objects, while 
DSN shows slightly more false positives on non-edge pixels. 
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Deeper Base Network 

Previous work indicate that recognition performance benefits from going deeper: 

 Evolution of network architectures on ILSVRC (AlexNet->VGG->ResNet) with significant performance gains. 

 Segmentation also benefitted from deeper networks (Eg. DeepLab v1 (VGG) -> DeepLab v2 (ResNet-101)). 

 Deeper architecture leads to larger receptive field and more context, which is important. 
 

The Multi-Label Loss 

Previous work often forms a multi-class problem 

 SBD explicitly annotates with non-overlapping edges. 

 HFL labels edge categories in a mutually exclusive way. 

 

 

 
 

The CASENet Architecture 

 
 
 

Inverse Detector 
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We argue that edge categories should be 
non-mutually exclusive. 

Basic Deeply Supervised Net (DSN) CASENet 


