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SESR AL AR AL A KEEA Pro kS 5% 3 S0 AMLAE N AY 8 000 Wi Je A AL I {5 4 Al i) 0 25 0 X 48 b 47 S 56 48 in B /)
FRAE R J& ARG/ B AR IR 358 2 I YOLOv3 B AU 51 29 5% % T 1 280 X 720 43 Bk 26 1) sl 25 AL , 45 WUAS:
DU BsS [E] 247 0.025~0.030 s(33 fps) , FLAR 8% 1 1 B {8, 24 T8 A AL B b5 % 2% S5 0T 528 2047 46 DU, 4 T 2R 32 15F 18] & 0,010 ~
0. 012 s(85 fps) , B UE T BT 42 J5 ik i A 280tk L I 77 1 2 T2 o7 D rh ok S i Ah A 755K

X B W RAMGE; kLegal; KRAEF T YOLOv3 #A ; KCF A& A

HmESES TP79 ITEFRIRAS ;A doi:10.37188/CJLCD.2020-0325

A counter-UAYV system based on
deep learning and EO detection

YANG Ming-yu® , WANG Hao, WANG Han-yu

(Key Laboratory of Airborne Optical Imaging and Measurement , Changchun Institute of Optics ,
Fine Mechanics and Physics ,Chinese Academy of Science , Changchun 130033, China)

Abstract: In view of the security and social problems caused by the unauthorized flying of civil UAV,
a real-time detection system of UAV target based on a turntable and high-definition visible light cam-
era is built firstly, and a sample database composed of 40 000 UAV images is constructed. Secondly,
in order to find targets farther and earlier, a smaller scale of the feature map is added on the basis of
YOLOv3 model to improve the detection effect of smaller targets. Finally, a model based on the com-

bination of smaller feature scale for YOLOv3 and KCF model is proposed to detect and track UAV
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targets automatically, and the selection of the threshold corresponding to target loss in UAV tracking

process is determined through field tests. Results demonstrate that the recognition rate of the modified

model is 5% higher than that with YOLOv3 model on small targets in the test set composed of 8 000

UAYV images including DJI Mavic pro, Phantom 3, etc. For 1 280 X 720 resolution video tests, the

detection time of each frame is 0.025~0.030 s (33 fps), and according to the selected threshold, when

the UAYV target is lost, it can be detected automatically, with the tracking time of each frame 0.010~

0.012 s (85 fps), which verifies the effectiveness of the proposed method, and meets the needs of real-

time processing in engineering applications.

Key words: counter-UAV;EQO detection;deep learning; YOLOv3 model ; KCF model
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Fig.1 Picture of turntable and HD camera
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Fig.2 Picture of DJI Mavic Pro
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Fig.3 Scheme of the proposed algorithm
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Fig.4 Results for small UAV targets
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Fig.6 Experiments for video2
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