
Dense Label Encoding for Boundary 
Discontinuity Free Rotation Detection

Xue Yang - Shanghai Jiao Tong University

X. Yang, et al. “Dense Label Encoding for Boundary Discontinuity Free Rotation Detection.” In CVPR21.

Virtual. 2021



Limitations of CSL

l Issue 1: Thick prediction layer

l Issue 2: Unfriendliness to small aspect ratio objects
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Long Edge Definition

Square-Like ProblemCase 3

The smaller the aspect ratio,
the less sensitive the loss
function is to angle.



Densely Coded Label (DCL)

l Use Densely Coded Label (DCL) instead of Sparsely Coded Label (SCL) (for Issus 1)

where A indicates the number of anchors. AR represents angle range. W indicates the angle

discretization granularity

l Example：A=21, AR=180, w=1

Threg = 21, Thonehot=Thcsl=3780, Thdcl=168
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Densely Coded Label (DCL)

l Use Densely Coded Label (DCL) instead of Sparsely Coded Label (SCL) (for Issus 1)

(c) SCL: Circular Smooth Label

(a) SCL： One-Hot Label

(b) DCL：Binary Coded Labe



ADARSW

l Angle Distance and Aspect Ratio Sensitive Weighting (for Issus 2)



Ablation Experiments 

l When angle discretization granularity w is too small, too many angle categories, then
classification affects performance

l When angle discretization granularity w is too large, the theoretical error is too large,
thus the upper limit of performance is low
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l Angle Distance and Aspect Ratio Sensitive Weighting

l Verification on different datasets

Ablation Experiments 



l Visualization

Ablation Experiments 



l Paper: https://arxiv.org/abs/2011.09670

l Code: https://github.com/yangxue0827/RotationDetection

l Contact:

l Xue Yang: yangxue-2019-sjtu@sjtu.edu.cn

l Junchi Yan: yanjunchi@sjtu.edu.cn

l Homepage of our Lab:

l http://thinklab.sjtu.edu.cn/
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