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Abstract: To achieve tracking of marine vessel targets and improve maritime intelligence monitoring
levels, this study proposed a target tracking algorithm with improved kernelized correlation filters
(KCF). First, per the characteristics of a KCF algorithm, the concept of ship target tracking critical
probability was proposed for evaluating whether target tracking was abnormal. A Kalman filter
module was added to the algorithm to predict the position of the tracking target at the next moment.
A target tracking exception processing module was needed when tracking was abnormal, and an
exception handling strategy was adopted. Finally. four sets of typical target tracking scenarios at sea
were used to verify the performance of the algorithm through experiments. Under scenarios of large-

scale shaking of the ship, tracking target occlusion, target out of bounds, and target size change, the
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result shows the accuracy of our algorithm to be 17. 23% higher than that of the original KCF

algorithm., and the rate is increased by 7. 86%. Thus, our algorithm meets the requirements of ship

tracking accuracy, real-time performance. and applicability.

Key words: ship target tracking; kernelized correlation filters; kalman filtering; tracking anomaly;

complex sea conditions
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Fig. 1 Expand target search range
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Fig. 5 Out of bounds target in Video 1
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B A 15 20 HERER BAR AP H &R R 6 s,

x6 FTHEEXR
Tab. 6 Average overlap score %

Os&E&% TLDHYE Ji KCFHE  hik KCF Bk

A1 0. 89 0.79 0. 84
A 2 0.62 0.57 0. 74
M 3 0.56 0.49 0.74
A 4 0.67 0.70 0.72

XFFRLAR 1 FIARAR 3, F 9 CA) HL FE S 140
WAL 220 MRS, H bR Az BOBESRAR MG, 2 5 2R 7R 2
[EFEES 2 7 R A O S s = W S 1 R TR G
F G FRTER ., B 9(C) . 5 150~240 {/s
0 I, B AR 9 A BUBE 2[R REARAIR . 38R 2wy LR
HAR A A, xF 8 (7)) i I . AR SO A
TLD BL ¥R B pr il 55 JF 7R 3k AL 5T o
PEAT IE A MR B L JR KCF BB 7E AR 1 rp &5 M
WEEH, A 3 P EHEREBR. £50
A 3R SE S G B 25, JR KCF Bk iy fA I K
TARSCHE M TLD 5k, & 6 M 3 g Ji
KCF JE P ES R MR/, £ 1 A 3
v A SR R R s SRR R KCF
BEAEAE H bR B E AR BL . TLD 83k S pf 4 24,
PR B A A SR

XA 2, 9 (h) i ZE 5 200~300 {/s 1Y
0 LY AR SCRLVE 9 H b AR BHE R A T R KCF 5
P BEOE W T HRER H bR ASE ERER R
Ji KCF 86/ TLD B Mm% 7 BHis., fEE
10(b) H1 200~ 300 f/s v Bl N o A SCHA K A R R
HORAL T IR KCF 559 & th T A SR L AF B bt
WY L) o B AR S AP R, AT T R Y
WRSE, L5 98 2 .7 KCF M1 TLD &
ER RO E R E M KA RS, ER 6 W
W2, B KCF B3 fl TLD %k 5% 1 & &
AHRE A . 7E E A 78 B0 4 1 o B, A AR S
SRR SPGB H AR Y I A BRI O ELBR B ORG E
s BT R A, TLD MR KCF Bk # % B
P o L il BR AR A 8] RE <, AR SCR VAR S T

XFF A 4, B AR Ko, RoF & A28 1k,
A SCREVL RO W R ST A8 46 [ 3l 8 IR HE KN
P E BRI T AR R R . FESE SR, TLD Sk AR
7 R A2 YR RT3 i, 24 R RSE 0l /N, \T
DASE R TLD 53 i 336, 1 A% SCH v Al KCF
BIEILT A Z UG T 52 m

i RS2, 0T L& AR SO I
A R R %) A 25 R SR A ) R
PET L AEET XA R R B ARTE W B ORE B S B B
PRl S B AR RS L B AR )T RS EIE T .2
FE S BUGV b H b 0 I 1 BR A

SCHVER X ARG B AR R Y ) R A iR
2L E T X H AR R ERHEAT T RFSE .
P A0 T — AR A AR DG R I A 09U A X bR
RS AL BT IR SR R A W E AR
R IRER R AR /R 2 R B, BEAR B AR IR
B SR B ME R s Y H AR BRI SR LA B B AR R
SHABERER . N TRIEEIEMMERE . LRk
WUT 4 21 MR it 1 BREE AT, 45 SRR, AR S0
BB iR 2208 5. 35 pixel, FHEFS RN
0. 76,4 F TLD FfIJf KCF 5k, 5K KCF &
A EE AR SO R 1 E A R e v SR AR R 17, 23 %0,
H bR IR B 0 R P2 5 7. 86% ., nl LSz By 1
SRyl s N X ST I S R I § e R I = R ]
B RS A i A MUY 5 0 0 PR AR T M R R
P 2By F e BT BE )z g .
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