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Low slow small UAYV targets detection by fused using inter-frame information
and emplate matching in dynamic large-view scene

Sun Bei,Sun Xiaoyong, Qian Hanxiang,Guo Runze,Su Shaojing

(College of Intelligence Science and Technology, National University of Defense Technology, Changsha 410072, China)

Abstract : In order to improve the detection ability of low, slow and small unmanned aerial vehicle( UAV) targets with very small pixels
in dynamic, wide-angle scenes, this paper proposes a detection method that integrates inter frame information with template matching.
Firstly, a dynamic information extraction module was designed to guide the algorithm to focus on dynamically changing small target areas
by filtering out background information interference. Secondly, a multi template matching strategy is adopted to determine the similarity
of the selected dynamic regions and complete drone target detection. Finally, drone target detection experiments were conducted under
different backgrounds such as sky, mountains, and buildings, with different sizes and modes. The results show that the method proposed
in this paper can effectively compensate for the shortcomings of deep learning methods in detecting extremely small pixel targets in wide-
angle views. The detection accuracy of low, slow and small targets reaches 0. 81, with a false alarm rate of 0. 06, and the accuracy can
reach 0. 70 on datasets with pixel ratios not less than 0.01%. The method is suitable for data processing in different modes such as
visible light and infrared, and can meet the application needs of various intelligent algorithm combinations for detection in the future.
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Fig. 1 Typical instances of UAV out of control
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Fig.2 Typical UAV detection and countermeasure system
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Fig.3 The public UAV object dataset
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Fig.4 The constructed UAV object dataset in this paper
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Fig.5 Single frame and interframe dynamic infromation of UAV
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Fig. 6 Comparison of different dynamic extraction methods
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Fig. 7 Multi-template matching comprehensive decision method
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Fig. 8 Fusion of inter-frame information and template matching
UAV detection method
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Fig.9 Detection results of UAV in different backgrounds
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Table 3 Results under different backgrounds

P 5 GE HER R ok 2
1 KA 5 0.95 0
2 Ll 5 0. 86 0.05
3 BT 0.78 0.11

13 3 WA R R) 5 T Y AE B 4 1 B s Al
TR 3R R S 5 R R T, K25 Sedmn ik 3 0. 95,
PEFH SRRy 0. 78 BE R M, K= H SR E RN
O, BETI RN 0. 11, FF— 5 XRG4 Y 2%
HEATITIE A3 BT, 235 3t A 1) A it = 2 1 BLAE AT 7 e
TEOL:1) HbrEfF 8z sh 2R /N 2) iR 575 S8l
R ARl LA RAT A A SO R BN, TR
B AT AE SN AS X S B B |, B A DL
PRI S5 B3R89 , 25 5 % H AR X BB RR

BEAR AN 5T A A 0 45 SR 5 A7 A 1) T 4 B
WA —EXRFR, RETRE oG e Ty i ;i
LLiHb 5 5T AT SE A s (A) DG RCBE B A T T R
PR B A5 AT N DA R 7 R A R B BE L H A, X
FFG KA AR T 50 T HERR A UCT [ |l 4 AR
YA IR 25 28
4.5 AEB#RR-TRNER

R T A A SCREAE RS/ IME R H bR 1K
W55 4 FAR R o5 O EEE A 7300 3, X6 A [a) RS g
MZERHEATXS G, W 4 PR AR ER & R 8y Bx
LRI EREE

x4 FEGRHETRMNER
Table 4 Results of different pixels proportion

i HARRAF BEEL/% R RER
1 IMEE 0.04~0. 12 0.93 0.03
2 BUMER 0.01~0.04 0.84 0.07
3 W/ MEFR 0.005~0. 01 0.70 0.26

H 4 AT, AR SCRTE XS/ IME R B AR T B R
90.93, AR N 0,03, 111 R /INME 9 B bR RS T e
B RMIRAEIA ] 0. 70, B RKH) 0. 26, FEHERER
SHRSR R /N TN P R T R B R X — T TR T/ R
SRR A E BRI S Z W, 5 — e T
[EREPSYINIYORE S RN L o (Ao 2
BR R , bR B R R A F IR AR R F 1.920x 1 280 (1)
PG 3k — 2 B2 B 36 T A SCoy gt/ R H
FRERSIN A M, G 10 BT s S R TR) RO ST R 0 & SR
HR B,

(a) IR AL 45 51
(a) Detection results on relatively small size
| o | 4 -~
(b) IR A 45 5%

(b) Detection results on small size

(c) BANRTRE 5 2R

(c) Detection results on very small size

F10 AN R RE B H AR 45 R

Fig. 10  Detection results of different pixels proportion

4.6 HARSHEGQNER

T B AP YU P 4R SR B I I, 7LD MBS KL
i BIERT TR SR UE, AnIET 11 JrR R SRR £04h
RS RR ARG TN 25 2R, SC 6 rp 2% 0 1 {44 5 ) DL e 25

LR R — 2

11 ZLAMSESTT BAnta il g R
Fig. 11

Detection results of infrared datasets
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