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Relation to deformable RoI pooling Future direction: denser and finer

Why bounding box?
• Bounding box is convenient to annotate with little ambiguity.
• It is convenient to use the bounding box representation to facilitate 

feature extraction.

Limitations.
• Coarse object feature extraction.
• Unable to tackle irregular object (like road).

Motivation

semantic + geometric representation

RepPoints is a new representation for object detection that consists 
of a set of points which indicate the spatial extent of an object and 
semantically significant local areas. 

Methodology

How to transform point set to bounding box?
• Min-max function: Min-max operation over both axes are performed 

to acquire rectangular box.
• Moment-based function. The first-order moment statistics are used

to estimate the center points. The second-order moment statistics
are used to estimate the scale of rectangular box, where the scale is 
multiplied by globally shared learnable multipliers. 

Refinement: RepPoints vs Bounding Box.

2N degree of freedom
vs

4 degree of freedom

RepPoints head:

Pipeline:

Experiments

Quantitative.

Comparison with state-of-the-art Comparison with different backbone

Qualitative.

Visualization of the learnt RepPoints and the induced bounding boxes on several examples from the COCO [26] minival set (using 
the pseudo box converting function T1). In general, the learned RepPoints are located on extreme or semantic keypoints of objects. 


