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Small UAV tracking using Kernelized Correlation Filter
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Abstract Recently, visual object detection and tracking has become a vital role in many different
applications. It spans various applications like robotics, video surveillance, and intelligent vehicle
navigation. Especially, in current situation where the use of UAVs is expanding widely, detection and
tracking to soot down illegal UAVs flying over the sky at airports, nuclear power plants and core facilities
is becoming a very important task. The remarkable method in object tracking is correlation filter based
tracker like KCF (Kernelized Correlation Filter). But it has problems related to target drift in tracking
process for long-term tracking. To mitigate the target drift problem in video surveillance application, we
propose a tracking method which uses KCF, adaptive thresholding and Kalman filter. In the experiment,
the proposed method was verified by using monochrome video sequences which were obtained in the

operational environment of UAV.

Key Words : adaptive thresholding, Kalman filter, kernelized correlation filter, target drift, target tracking,

unmanned aerial vehicle

LM 2 S A19] Botold 1 Akgo] Y] Sehsln itk UAV
o] Ajgo] Hold4s B BAe] AL WA 2
T AR WHo] F&EE A= vl d ZiET Yl FAlolth webd F WHA T F8 A
Tkl LA AIARD) Received: 28 October, 2019 / Revised: 8 January, 2020 /
Hedak 20199 10¥ 289, 4=: 20204 19 8Y Accepted: 7 February, 2020
AN DAL 20209 2¢€ 7€ "Corresponding Author: sun988@add.re.kr

Agency for Defense Development, Korea

_27_



Small UAV tracking using Kernelized Correlation Filter

Eo] gt UAVE 283 &9 &9 4 324 =l
gk 2% F2F F7HEL Qe FAlolt

o] BRIl FRIV|E A& '©A 9 FHs}o] 7
FA7le  AAEE FRIZIHEAA (CUAV
Counter-Unmanned Aerial Vehicle System) 2til
gt o] Al2EloAE UAVE &AM Hallie F2
glol] AA7F AR 8-S A6 YofiAe I
AA7E ARgEn 23 (2 AREEA 714e 883
EAFA BEoloA EEITRE 1S Holul = W
o] KCF (Kernelized Correlation Filter)?} Z-2 A3t
=] 7|ete] B4 347 ojr} “ 7. o] KCF HEIE ALE

e A AL 5840 ot} &, dEFE =9 ARt
O] DH Zﬂ'o]— % 9 200 .\'Ii'-”01 /\Z,] JAr x—]{-q &L
7b Qs G4 B 9 AAPE S-8Rofol e & A
|9t E 3§ 717 O:]:rL W dEyd 7Rk A4 &
& 7l&olt}, o] Wi WX CNN (Convolutional
Neural Network)< 751 235t EAL &350 9Hd
< &83 4 £l Fxo|t}. 18y o] B
2 3 5 U Aro] AY SEE 2He 20E IEA
A3 1459 GPU (Graphics Processing Unit)7} A
SH &, 1 459 F4E& floiMe B2 ¥Y T
glo|&7} " o3tk KCF €aEl&0] on-line 3h&7|4t
9] FH7IRA ALAIZE 9 A5 THCIA wie B
o] YA 7‘3‘]4—]'1401]/\1 #A9| ce|LEY} WAYst

U‘.

= o] itk olRe YISt 2R A, s
o 25y 9 2yust 5 GAoIA BRI 34T 94

wislo] 7]Qlgteh, 1% 12 S 7l QA Alojso]
A48 B9 SelmEst WA o

Yol o Qe BA (2B)2 urt
Upehich 123 HAe) A2}

o
o=
© KCF 218% 34832 %TA Eﬂogag_ tpebd

A3k 77 Aok WA AS A EEE Wy
olefal gk,

o LRAME SeNE BAE s2st] 915 KCF
e ggo] 54 @ Hrk B2 A Py BB
& YANSYE Hgoiol o] AR Hast B

2 oA 7129] KCF In2iEg aotelel 4gst
5.3 ol Aot el diel PAIsk Aech

4 golHE BH 27 9312 Bt o] A4S nigow
AA| UAV 28874014 A58 39 wo G4 ol

galol 7129 KCF #a AQe e Ausos

listel A el RS YEAE, s

5 Aol 2ES Aol FF -S-82okel dish 7Iedtth

I3 1.
Fig. 1. Target drift in case of applying KCF tracker
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Fig. 2. Simple block diagram of KCF tracker
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Table 2. Comparison of average tracking errors
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