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Abstract: To address the need for automatic UAV tracking of moving targets in simulated experiments,
this paper proposed a long-term automatic tracking method based on an improved channel and spatial
reliability-aware tracker (CSRT) algorithm. The target edge features were detected using the Laplacian of
guided filter (LOGF) through guided filtering and then fused with the histogram of oriented gradient
{HOG) and color names (CN) features to enhance the algorithm's discriminative ability for the target. To
evaluate the target state, the paper used average peak correlation energy and perceptual hash Hamming
distance. When the target was occluded, the paper emploved YOLOVS for target localization and fed the
localization results back into the tracking algorithm to continue tracking. Simulation results demonstrate
that the algorithm can maintain long-term stable tracking of the target even when the target is occluded in
the constructed simulation environment, providing a favorable simulation experimental environment for
the research on UAV target tracking algorithms.

Keywords: channel and spatial reliability-aware tracker(CSRT); edge feature; target positioning;
YOLOvS,; virtual target dataset

Wt B HE: 2024-10-19 2B AHE: 2024-12-30

LT H: EFRELSHRTH2023YFB4502704)

F—iEE: BOLA2004, B, FRE, BEFRFTESLR.

EfEER: REE(1995), 2, ¥, M4SN, B, WEAEAIERE.

M AR
KICERRHR



888

FIWEE2H Vol. 38 No. 2
2026472 A ZE0, 2 TR ESR BRI TE AN H bREREE SIS AT T Foh. 2026
0 Fj']—‘a‘* FOe AT E R (M TR B AR, A

FEEBYE L, LAV LURHE BRI R
DB MESERTE, TANTESE 1
FirfRERfe . AN BARRERIEERT 4K
BETREFIAMESEGAENRERZE, Kb,
WS IR RERE S ERRER LR
HERNFRIEGAMEM M, ERFEEZR
GHBHTHEFZE. BTEANESHERES
R, ke HEEER, Hik, ETHxXERK
25700 B AR ERER BOATE R ANLE B ARR B R T
FE B RLH A )[R BR AN 5 R A ST M ORI IR A%
FTERRTE DL AS T RRAR Y, REE W BT SR
HIDSIE I B AR BR B IR AT 240 A R B 0 7 ] AR A
B/ . Henriques 2542 H 22 1A 35 B 25 B AR IR
5 5 ik KCF(kernel correlation filter), 5| A & #hiZ
PR R RS B2l R, R AR &R
FEAME#E M, Lukezic %42 i T CSRT(channel
and spatial reliability-aware tracker) E 47 iR &5 &%,
¥% HOG(histogram of oriented gradient) " #1 CN
(color names)FN AL FRIERE 2, 5] A BB FEEMT
AN, RET EiEN ARSI (AR R
SEREE A5 SiamRPN 5 2 M1 T iR
RS EEREREE, KRELT B E
PRERADAEE, {HiE L H B ARl 2 e B3
{1t RN 2, KPsiamfc " EyE R R BN
MR MR R E AR BEr, EERERERA
.

TN E bR R4 0 7 H BT K 2 A2 o
EHPREEE, HFELEAVEFREER DS
Zh, WEMEAFSHERNRS, ENF
AAGESERERE. NARMHERSRS,
FEt, A3 H 3DMax 1 Unity & 10 #E# & .
Bismes. EE. E3. TAVMEREERYE
A, fE Unity PHEBH— M EAVLH mBRERE
FERIAE, BL CSRTEEAEMERRE—
Lepb i, o E E bR X 8P B WE(E AR o5 AR B AR

PR = 4 IR R AT O R R A
SOERIA AL, R R AN E e R 1R SR
FAVNEE, BREANEFRBEIRFR
AR

1 CSRTH&

CSRT Hik4h 8 T AR ER T B35 A
SSRGS, (SR CF I B 2 E
AR, T R R G T RS R
R RIS B, BT R 1 M 7 3
AR B

Bt BB E AR SR DR SR B
SR T, CSRT L TRAN T B HRAZ J0 R
S0 mask ST SR

)= P =) plm=i)=

J=0

> pilm,=)p(yiim,=j) plm,=j) (1)

J=0

Kb AR AT AR IT, plm,=7) i —1%
WARE: p(piim,=7) AP RLRAEE . p(yilm, =)
AU g S TLAL SR AR 22 A0 = [A] {ol 53 i
EMREH_EMLE, R)E, MAIERTERE
R E MR X, Eit, BiEGWIRE EirE Rl
HATBEM AR, ALLARTIREL RN, HH
PRI B SR, AR T LME CFRER SR H Ak
S AR o P
EZiEEY, HirgHoh

N, 5 2
arg;nin z("fd@hd_g ||-+A"hd"~) -
o

argmin §(||£Hdiag(f)§ |+ ||) )
NP R RIERE: FAEBRP R dR
1N, RIEIE SRS g AWTE RN, "o
RS BN, AAREATHIERESEEH
ENH. CSRTHEEMEEERS N EES T
. WEEEWIR, &5%ETEIEENR

$ 347 «

ZpE
KIERRIK



888

EIWEH2H
20264FE2 H

RLARI, 0 S R 8 A K A A B AN TR &Y E AR s
B. FIEEANERECH
arg;nin " foh-g ||2+/1|| h ||2:
mgfﬁn"ﬁ“dhg(f)f§"2+ﬁuﬁ"1 3)
SIAN2NEER M -mOh=0, LW, mih
KiFHmask, EEFREFEE, RIE AR AH
WOH bR HRFRIER, B K IE Augmented
Lagrangian /7 {214 838 56 Hu 4% B H 1A s

L T - IR
Clh D)= | R diag(F) - | + Sk, +

(4)
Aope TRARBIRTREG 4>0.
B SOR AR CSRT 3500 B AT B30
‘ﬁ;“ ~(foF +(uhy, 10 (ff+u')
h”'zmef”qﬁ+#%f*yf£5+#) (5)

I =Tk — )

ERENRE ATHSMNEEMRES I,
Hph, FEMNEESRAMAE, XMEDE
TH 2 ) A SR AGEE S I T SRR AR A A 8
TEEE ) T SRR T S

w,=¢max(f,*h ;) {6)

wy''= 1 = min(p 0 /P sy » 112) )
e P 1P ey 73 B AR 57 P o B PR E(E AN
=38

2 DEER CSRT &k

21 BiE

CSRT ZE7E H briff B rh B 4 508 R 7T 1A
SN, METKCFEHEEREIFMMAITERR
Bk, FEEF-EHMIEHES. SREET
¥, BfRFipEEStEESE, ESFTEER
M B PRI BRER R0 Y, 2L CSRT Hik
mxf B E e, =ERREER, BETAE

RO RER

Journal of System Simulation

Vol. 38 No. 2
Feh. 2026

PREICHT [RGB R . AT EEMPUES . RRIE
flE 2 N FTE KRB CSRT B AR R, EAg
BIERBEDE .

FEES — WA B AT

@@Wﬁ%ﬁtﬁﬁﬁ%ﬁ%
IR F B2 S i 25
AFLE » [ag | [HoG| [ oN
1 4 | | % | | i
'
YOLOVE SE AL o oA B
Skl IR R A N RS

BLEH
)

Bl FXERREEERER

Fig. 1 Flowchart of target tracking algorithm in this paper
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