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Small target detection based on a combination of
feature pyramid and CornerNet

ZHAO Wenging"’, KONG Zixu', ZHAO Zhenbing’

(1. School of Control and Computer Engineering, North China Electric Power University, Baoding 071003, China; 2. School of Elec-
trical and Electronic Engineering, North China Electric Power University, Baoding 071003, China; 3. Engineering Research Center of
the Ministry of education for Intelligent Computing of complex energy system, Baoding 071003)

Abstract: To improve the problem of the weak semantic information of the small target in CornerNet, a method of the
hierarchical fusion feature pyramid is proposed to increase the average accuracy of the small target. The method first ex-
tracts the four feature maps after the fusion of the second half of the backbone network, then convolves the feature maps
with a smaller size twice to obtain two new feature maps, and finally uses the ideas of the upper and lower fusion, inter-
level fusion, and bypass connection to generate a fused feature map and form it into a feature pyramid. The result shows
that the average accuracy for small targets obtained by our algorithm has been greatly improved compared with those by
current mainstream algorithms, such as CornerNet, Faster RCNN, and RetinaNet on the MS COCO dataset, which
demonstrates great superiority. The inter-level fusion feature pyramid can effectively fuse high-level and low-level fea-
ture maps on CornerNet, so that the fused feature maps have strong semantic information, and improve the average ac-

curacy of the small targets of the CornerNet network.
Keywords: CornerNet; small target detection; convolution; feature map; interval fusion; upper and lower fusion; bypass

connection; feature pyramid
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Table 1 Detection accuracy of different FPN layers in MS
COCO dataset %
ik i APyso0s  APS
AICHAL  Hourglass-104-FPN(4) 435 22.4
ARICHEE!  Hourglass-104-FPN(6) 443 233

2 MSCOCOBIEERBHEEK N AREITLL
Table 2 Comparison of detection accuracy of different
algorithms in MS COCO dataset %

Ik S APgs.005 APS

YOLO v2 DarkNet-19 21.6 5.0
SSD513 ResNet-101-SSD 312 102
DSSD513 ResNet-101-DSSD 332 13.0
Faster R-CNN+++ ResNet-101 349 156
Faster R-CNN w FPN ResNet-101-FPN 362 182
Mask R-cnn ResNeXt-101 39.8 221
RetinaNet ResNet-101-FPN 391 218
CornerNet511 Hourglass-104 40.6  19.1

AR SRR Hourglass-104-FPN(4) 435 22.4

AR SRR Hourglass-104-FPN(6)  44.3 233
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Fig. 9 Recognition results of traditional CornerNet
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