THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2021 December.; 32(12), 1099~1107.

http://dx.doi.org/10.5515/KJKIEES.2021.32.12.1099
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

A Combined Approach of Classification and Regression
for Oriented Object Detection of Missiles
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Abstract

In this paper, a novel missile detection method based on a rotated bounding box is proposed. The angle information included in
the rotated bounding box is employed to reduce the effect of clutter noise or to track the missile’s forechead when the separation of
the missile proceeds. For angle prediction, YOLOvS used with additional angle parameters considerably degrades the estimation accuracy
and improves the computational complexity. To prevent learning performance degradation owing to additional parameters, an angle pre-
diction approach based on a combination of regression and classification is proposed in this paper. As the number parameters of the
last layer of the network head are lower than that when using only regression, the proposed method provides excellent detection perform-
ance and leads to a significant reduction of error in terms of angle prediction.
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