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2.0 E R R AF, L E 100049;
SHAEMRHERAEREALRE, M K& 130033)

FEE AE 2SI H0 55 H FRAS DU IR] R0 r o A AR 12 R W 1] 22 43 vk 56 4% 0 G300 0 30l S 0%, X 50900 T i B ok e i o T 0
X — A B, A SO T — A T e YOLOVA (1978 A1 214055 B AR A I 77 s . i B 1 o Se 0 25 AN IR 20 40 B AR g S T
AR BG4 5 LA YOLOv4 Sy BEfitli 37 7 25 8] B A d W AT 55 4 T 00 1l 28 060 26 HE 28, R ] k-means 58 38 570 1k 07 4 1 26
B HE s 1 X5 204055 B AR 0 R PR T 2 RUBE Rl -G B8k ok 4 1= 55 H AR R IR BE 5 B S T COCO B3 4 i 5 3 25 R 4R
B LA BUREHE A2 0 AR BR AT T UNZR AN, I8 45 R R W) A SCUGHE AR YOLOvA Sk 7E A U i HEB 1 1A
B 54 T P B UHE R R (AP) A 3A 93.25 %0 LA b 4 I 58 BE SR 8] T 38.99 ms/frame, B iiE T 55 4 F 45 (A1 404055 H bk
T B A v ARG i 2 T &S T £L 5055 B AR R AT: 45 1 FR oK .

X # W BN LB ARRES T YOLOVE B AR

hE S XS TP391.4 XHEAFRIRAG A doi:10.37188/CJL.CD.2020-0227

Detection of space infrared weak target based on YOLOv4
LIU Yang-fan'*?, CAO Li-hua'**, LI Ning"?, ZHANG Yun-feng'*

(1. Changchun Institute of Optics,Fine Mechanics and Physics
Chinese Academy of Sciences s Changchun 130033, China ;
2. University of Chinese Academy of Sciences, Beijing 100049, China ;
3. State Key Laboratory of Laser Interaction with Matter , Changchun 130033, China)

Abstract: In the problem of space infrared weak target detection, traditional algorithms such as corre-
lation template method and center of gravity, etc. have a low discrimination rate and high data quality
requirements. To solve this problem, the space infrared weak target detection algorithm based on im-
proved YOLOv4 is proposed in this paper. The algorithm first establishes corresponding data sets for
different infrared targets in space. Based on YOLOv4, a special neural network framework for space
target detection tasks is established. The k-means clustering algorithm is used to reconstruct the prior

frame. and multi-scale fusion is designed according to the characteristics of infrared weak targets to
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improve the detection accuracy of weak targets. Finally, COCO data set and the infrared image data

set collected in the laboratory are used to train the algorithm and test. The test results show that the

improved algorithm has a significant improvement in the accuracy of detection compared with the

YOLOv4 algorithm. Its average accuracy (AP) can reach more than 93.25%, and the detection speed

has reached 38.99 ms/frame, which verifies that the effectiveness of target detection satisfies the

needs of space infrared weak target detection tasks.

Key words: target recognition; infrared weak target; deep learning; YOLOv4 model
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(a) Infrared image
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(b) Visible light image
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Fig.1 Comparison of infrared image and visible light

image of aircraft
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Tab.2 Value of anchor in infrared image data sets
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Tab.5 Experiment b: Model comparison results
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