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Baseline

what is the baseline for this paper?

what are the advantages of the baseline?

The Baseline for this paper is cornernet, which is a key-point-based object 
detection algorithm that removes the anchor box mechanism compared to the 
previous object detection.

The advantages of baseline is that there is no need to anchor box a lot and 
manually set a lot of hyper parameters, which improves the speed of the 
whole network.



Baseline

what are the disadvantages of the baseline?
Firstly, without the help of anchor box and global information, any two corner 
points can form a predicted bounding box, many error bouding boxes will be 
generated.

correct

error



Baseline

correct

error

Secondly, baseline is sensitive to edges, which leads to many corner points being 
sensitive to the edges of the background as well, so the wrong corner points are also 
detected in the background.

what are the disadvantages of the baseline?



motivation

In object detection, keypoint-based approaches often suffer a large number of 
incorrect predicted bounding boxes,  due to the lack of the internal information of the 

detect object.



intuition : Make  good use of the internal information of the detect  object

Corresponding solution

If the predicted bounding box is accurate, the probability of detecting the object 
center point in its central region of the  predicted bounding box is high, and vice versa.



specific steps

Corresponding solution

Step2:the tow corner key points are used to generate the predicted bounding box

Step3:define a central region for each predicted bounding box

Step4:determine if the central region of each predicted bounding box contains a center key point

Step5:if there is a center key point in the central region of the prediction bounding box, preserve the 
bounding box ,otherwise remove it.

Step1:for each object generate tow corner key points and one center key point



Centernet.

Centernet use cascade corner pooling and center pooling to output two corner keypoints
heatmaps and a center keypoint heatmap.

Then the center keypoint are used to determine the final bounding box.

Our Approach



Corner pooling vs Cascade corner pooling

Corner pooling only takes the 
maximum values in Horizontal and 
vertical directions

Cascade corner pooling takes the maximum 
values in both boundary directions and interna  
directions(along the dotted line in the figure) o  
objects.

Our Approach



Our Approach

Center pooling takes the maximum values in both horizontal and vertical directions.
provide information other than the location of the center point.

Center pooling



Our Approach

Central region

Divide the prediction bounding box into n smaller regions, and take the middle 
one as the central region



Our Approach

Loss function



Experiment

In terms of accuracy, the experimental results showed that CenterNet obtained 47% of 
the AP, surpassing all known one-stage detection methods and leading by a wide 
margin of at least 4.9%.



Experiment

Centernet ranks among the top of state-of-the-art two-stage detectors.



Experiment

(a)and (b) show that CenterNet can effectively remove the small error predicted 
bbox

(c) and (d) show that CenterNet can effectively remove the middle error predicted 
bbox
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