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Arbitrary-Oriented Object Detection

Arbitrary-oriented object detection finds bounding box with orientation.



Arbitrary-Oriented Object

l Three representations for arbitrary-

oriented object

l Opencv Definition (x,y,w,h,θ)

l Long Edge Definition (x,y,h,w,θ)

l Quadrilateral Definition (x1,y1,…,x4,y4)



Yang, Xue, et al. "Scrdet: Towards more robust detection for small, cluttered and rotated objects." Proceedings of the IEEE 
International Conference on Computer Vision. 2019.

l The boundary discontinuity problem often

makes the model's loss value suddenly increase

at the boundary situation.

l periodicity of angular (PoA)

l exchangeability of edges (EoE)

l The root cause of boundary problems based on

regression methods is that the ideal predictions

are beyond the defined range.

Boundary Problem



Vanilla Angular Classification

l Consider the prediction of the object angle as a

classification problem to better limit the

prediction results.

l Vanilla Angular Classification

l EoE problem still exists

l agnostic to the angle



Circular Smooth Label (CSL)

l CSL involves a circular label encoding with

periodicity, and the assigned label value is

smooth with a certain tolerance.

l Properties:

l Periodicity:

l Symmetry:

l Maximum:

l Monotonic:



Our Pipeline



Window Functions and Radius

l The Gaussian window function performs

best, while the pulse function performs

worst because it has not learned any

orientation and scale information.

l The radius of the window function is

very important.



Radius of Window Functions

Visualization of detection results under different radius. The red bounding box indicates that

no orientation and scale information has been learned, and the green bounding box is the

correct detection result.



CSL-Based VS Regression-Based

CSL has better detection ability for objects with large aspect ratios and more boundary conditions.



Visualizations

Angular feature visualization of the 90-CSL-FPN detector on the DOTA dataset. Each point

represents a RoI of the test set with a index of the bin it belongs to.

pulse function

gaussian function



Comparison with the State-of-the-Art

DOTA dataset

HRSC2016 dataset



Thank you!

l Paper: https://arxiv.org/abs/2003.05597

l Code: https://github.com/Thinklab-SJTU/CSL_RetinaNet_Tensorflow

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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