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Fast-moving Target Detection and Tracking Method in Infrared Image

Y1 Shi, ZHANG Yangyi, NIE Yan, ZHAO Qiangian, ZHUANG Yitong
(College of Information Science and Technology, Chengdu University of Technology, Chengdu 610059, China)

Abstract: An infrared thermal image exhibits characteristics of low resolution, fuzzy details, and poor
adaptability to fast-moving targets. In this paper, a fast-moving target detection and tracking method for an
infrared image is proposed, which combines infrared thermal image with machine vision. According to the
characteristics of an infrared image, the VIiBE algorithm is used to detect moving objects. After detecting the
salient moving objects in the image, the tracker is triggered and the fast discriminative scale space tracking
algorithm for target tracking is used to track the salient moving objects. The test results demonstrate that this
method can detect and track the fast-moving infrared image target efficiently, and its detection and tracking
efficiency is higher than in the traditional method. In addition, it is robust and has real-time advantages.
Therefore, this method has a strong application value for infrared image target detection and tracking.

Key words: infrared image, moving target detection, target tracking, ViBE algorithm, fDSST algorithm

PERBR, AR S BRm . ZDANER P s 5
IR ZIER B SHERERBUN, T RE

jillls

7 1E

B3

ARE, EARIEE. TS A B
DU, ARG HON TR AR EZ TR, 4K
[, HARMEIE., RS A EASEHCIREL Y, 2
HRRSAE RN TR AAREE T, Bzl T
LR FREME . RIEATE. HlssEaus. 245
K& SN AR IR EEAE S o ZLAMTE iR 52
RAPRBFEIB D . ETOEEME R HXTH
WA Sk RO AE e 2% 2L A6 A% B A PRI R
TG BN AT S A (H LA AR B 4y

kS HHEA: 2018-09-11; f&iTHHEA: 2018-12-21.

ER NP A L SN 2 Wi R AR AN <UL = RN
Kl SER S, K2 R PIRERER T . 207 1A I8
T8 PRI B S A DO AT ER B, AR LAY
BERTTEAFAERIRER, SRR VEACZE sk . T HAE:
G HMEMR BRER T3 ¥ Th R IS SR IR, ANREA 2K
MRS I S 21 A M R A 132 3 H AR
ARSI T — BT AL AN R PRGE I )
F AR BRI 55 R EER 759, 1275928 F R BOR B 10
VIBE i3 H Akl 5k HE 4732 30 B ARE I, Al

fEE &Y. HFr (1983-), 55, WUNIEHASA, WILoTsd, Sgeciim, EENFHESEITT, WREEIEENT, F55F 84T, E-mail:

549745481@qq.com.
EEWHE: EFRREEMFHENITE (201810616033) -

268



a1 F3W
20193 A

Vol.41 No.3

S W L ANEMG R PURUE 3 B AR ARSI 5 BRI T v Mar, 2019

B B iEsh Binfa, ik ERERSS, BRESFIERH
H AT B e bty fDSST H brR R F vkt B 35123 H
PREEAT R ST R I IIERER . AEXT ARSI,
Z RS HARG IR By SR P 3,
HA B R AN AR N A A E

1 BfrriEsheil

GITE B mA LA B GR P iz sh B AR, B
b, BEEZANPER, B HRSERERBUN,
Xt FLLANEE Pz s B AR Bk 5 R 2 3 H bRl
SR IRHAT B A

AR VIBE Sk ATIazh HARKE, 1253950
2011 4R H g — R 15 SRS SR HIE

VIBE SLEARR % 40 51k B 4 A Sops i A g 5t
RV AR R 35 o 24038 3 H AR, GMMP]
SRR AEAS DN R AN P 7 T B AT AR s AR, s
Z. B 1K VIBE Hi£5 GMM FikxTiz23) H hrta il
L

(@ RanEE

(a) Original image

(b) GMM HLE R S A HL
(b) Foreground extraction of GMM algorithm

(c) VIBE HiEHT St AL
(c) Foreground extraction of ViBE algorithm
K1 VIBE 55 GMM SLidiai SHEHU He
Fig.l1 Comparison of foreground extraction between ViBE

algorithm and GMM algorithm

H ISR AT WL VIBE SEIRBGE ) B ARHT 5 A%
RIT GMM 123) H bkl ik
VIiBE FAIRHUZ 3 HARHT R 70 3 NP Ik
D WaaAL i B AR BRI SR
LA MR, AR R R, (1)
FR
BK,' = f°(x", y) [(x',¥') € Ng (x,y) 1)
K No(x, y)RoR a8 ARG 2 P, y)&or
HHT R ERE . VIR R, R AR
VAT Sy EITR
2) X RSB P B BEAT AT B AR FHRAE .
WIsa bz Ja, A SR T kg
BK,*" = (x",y")>T, foreground
1Ek()('y):{BKMk‘l:||((xr,))//r))sT, background @)
KPR E AKX ) T RBIADN BKW Y B RN F(x,
y): T NTUORBIME, HRYE AR R AT SRR
T B e 8 HOM AT S 5.
3) HWRMEMER. WEERERMAKR, Frils
R SR T AN BT o DR 28— i S5 S
HIREAE N B, 776 T A QU SRR 34T
HHAIIRL
| Update — Init [> 0.3 x Init 3)
3. Update 9 5B NG Init J9— it 45 58 8
OCHL DA S T KRR R O6 IR AR AL S B R H

2 REESNEGR PN EZEEER

i H] VIBE Sk B 2L ARG hissh iR )E
M T 20N AT REAEAE 2 N R TI, RIA ST
VEIR IR (123 HAREAT IR

MR F iz HbriiE &l 2 fis.

Prospects of Maximum
. Connected
moving domain connected

targets region

K2 $RIEEEE) Hbx
Fig.2 Extract significant moving targets

FESEIALANEURIZ BT 55, Al A5t b B i
A, R R OB Y BB T i o8 B s s H
bro

Rl H 2 2 3B 5 H bR 5 LAz B AR N ERER B bR, fil
R ERER AR XS 1% H bR #EAT BRER o
3 AHSNBFRIREREE

K2 2140 5 b B 25 s 3h AR, fid R i
269



41 B3
20193 H

AANE S VN
Infrared Technology

Vol.41 No.3
Mar. 2019

ar, AT B ARERER S Pz 3l H bR EAT ERER .

HIER| H AR RIERE B, AR M
SRR HARERER L . HE T SCUED (correlation
filter) FUERERTNVERIEEER . BOREF S| T ARZHE
FA B H G M IR AR RIS F b Ty b N PR A L
AR IR 1 KR E BESR T, H AT T A S g Y
WRITFHAIRS, B RIER & KCF, iR
FEMGTHHIAHCUE R 8% (DSST) %, BRI T
DCF %} DSST 32t (1) fDSST, #HELT KCF #1 DSST,
TR R R OR T R SR R

R LUAEPRHL SR 1 fDSST %:/2%'—% H T
1T HER R ERAE OTB Hdli £ 50 MHLSEAT I -1
KRS, MERE, DARRETIEE FPS
LA

1 fDSST Sk 5UAT H AR ERER VAL RE LLAL
Table 1 Performance comparison between fDSST algorithm and

popular target tracking algorithm

CT TLD STRUCK KCF fDSST
Average
overlapping 24.8% 48.9% 58.3% 64.3% 74.3%
accuracy
Distance
324% 553% 68.7% 74% 80.2%
accuracy
Test speed 67.5 23.6 104 104 174
HZECHE T WL, FDSST SHATET- Ky H B k5L LK

PRECRE R BT oAb RAT B ARERER Sk, FE-F 40 EE
TR R Rk 174 fps. JUHAE R AR
fDSST FE AL T A IR ER s o DR s B T PR R AL
HMENE B IE B H AR

fDSST H b SRR 5L 2 I N R AR AL ARRALE
BE4ET) moose AR IE i A% it T ok,

moose (Minimum Output Sum of Squared Error
Filter) FHICHE a5 TAE LN t A H AR XIRAE A7y
i) fy, fp, oo ftﬁl‘iﬂﬁ/&%& he, A % Oi GEH N

YRR A VAT AR X, ety
JiiRZE:
t 2 1 Ly— 2
e=2 - =g 2lAF-el @
j=1 j=1
X HORS, 2 %E08 0, 15
ZGJFJ
H, = ©)
FF

270

Xt 1, R HAESE i B AR XN S L

REVFHEE 2, IBATHE he5 z BIAHAE:
y=F*{HZ} (6)
ey W ORAE AL BRI a2 t+ 1 it H AR IX
B G e PREF B AR ST AR, g H A0 e
ITRRANAHNALE, BASE] 7 AR ) B AR X . XF
XSG ATRAE SR I, SR D0\ B ZR4R Hhonf 15 A gk
ITHEHAAR) hery J7, BPRTEEAT N —Wirb 16 B AR .
moose FH ICYE I 2% BR ER I ER s 7E T RAS A 72K
VERFFAE, HEALET 8 A BRI 4R BORAR, M DUR I 1
S B AR . R E T B AR I O R I (]
(1 FRissl), TikA 7% & B AREIZ 3 B S BRLE 1)
T RFEARAL,  7E B AR RUBE AR O i) 3 DU R o
fE moose FHICUESEAFMIIEAE F, KEH T dsst
HARERERSRE, N T REEAS e, f§i /] fhog B XKL
(JB% fhog A 31dims, i dsst SZFnfidi ] 28dims),

FE AR REAMN, $Em T ERER S .

11 fDSST X} dsst HEAT HIIH , 73 70 7 B e A1
JRPEJESE 2533617 PCA B&4EF1 QR 7 iR FRAIC T & 42
E TR, IS TR IE B H bR ERER .

fDSST S5t DSST B IRHERELE, 1 5%exfL
B IEBA RN u AT B TR -

U= (1— Ue-1t 7ffe (7
e fORYATREA; 2] %,

T A B DR AN ST, SRAE n M EdE, AR
NAHIRUERE 35 5K B ARIEAE, V(A THE BRI 1 Xt
REEA R Py

n
&= 2” Uy
t=1

TEREH R, fDSST RERE 17 MREE, 1Miks
fEA BT, B CAAT DR 4 2 46 31 17 1 e {5 Bk
8/ QR 20, 25T DL BN g 778 KA &R X 4
dsst HiEH R T 33 AR fDSST R & T 17
ANREE, BT ALE e B s 2] 33 AN, M = fdd
15[11]

3l — R A, fDSST Skl LmnE, faEis
PRERMOEFE S . REEZM. TARZBLE B A5,

4 SLIGHER ST

SEIG AR X 55 48 G35 FUAMMRAR, HiE A S
e 35mm Bisk, 17 um (%00, SIS R 384
X288, it AV KA. SR USB HUEIE AV £
P R AR I 4R S U R A S A 4l OPG A X

~RRu (M P (®)



a1 F3W

Vol.41 No.3

201943 A S W L ANEMG R PURUE 3 B AR ARSI 5 BRI T v Mar, 2019

e fixiabFE . AL FRAE A A9 Intel 7 4 #2403
#% 25GHz, 8GB {7, GeForce GT 950M &,
PR &M VS2015+Opencv3.1+Cuda7.5 355,

FESEBRMNR A AR AN, /e H VIBE &
EHHATIZ S BRI, B i R A E T 18 )
Hbro Wl R 3 .

(b) 123 HFRHTstHREL
(b) Motion target foreground extraction

(c) FRE IR

(c) Maximum connected domain sele

R

ction

(d) ®Ei231Hbx ROI
(d) Significant motion target ROI
B3 $REUEEIZE) H AR SERR IR
Fig.3 Real test for extracting significant moving targets
MR L BRI L5 R, X2 22 3h H bR BRI I
], $REUPERE, W13% 2 Fros.
2 PRI EIZH) HARINASS

Table 2  Extraction of significant moving target test results
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Table 3 Comparison test of trackers
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