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Abstract

The existing video moving target detection algorithms cannot detect the complete regions of
moving targets and the hole phenomena in extracting the contour of video moving targets using
classical motion template method and the false detection rate is higher when slower moving speed,
the paper presents a video moving target detection method based on fusion of improved motion
template and HSV histogram matching, adopts the three-frame difference and improved OSTU
adaptive threshold method to obtain the contours of the potential moving targets, constructs the
motion history template according to the time series relationship between each pixel point and
the target contour retention time, segments the potential moving target areas using the stepwise
flooding method, and calculates the Bhattacharyya distance between the potential target area and
the target template area so as to detect the typical targets. The experiment results show the pro-
posed method can help to solve the problems of the hole phenomena and incomplete contours for
the typical target using classical motion template, and the average rate of detection accuracy is
obviously higher than that of the background subtraction method and the motion template me-
thod respectively.
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Figure 1. The contour images extracted from different backgrounds. (a) The video frame; (b) The contour images by classic-
al motion template; (c) The contour images by improved motion template; (d) The video frame; (e) The contour images by

classical motion template; (f) The contour images by improved motion template
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Figure 2. The flow chart of improved motion template and histogram matching method for typical target detection
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Figure 3. The experiment results of slow motion video. (a) The 90th video frame; (b) The result of background subtraction;
(c) The history motion template; (d) The histogram matching template; (¢) The result of motion template; (f) The result of
the paper; (g) The 95th video frame; (h) The result of background subtraction; (i) The history motion template; (j) The result
of motion template; (k) The result of the paper
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Figure 4. The experiment results of color similarity between background and moving target. (a) The 90th video frame; (b)
The result of background subtraction; (c) The history motion template; (d) The histogram matching template; (¢) The result
of motion template; (f) The result of the paper; (g) The 205th video frame; (h) The result of background subtraction; (i) The
history motion template; (j) The result of motion template; (k) The result of the paper
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ASTPEAE R b 5 3CHR[13) 75 34T TR E . O 7R DUR & i s SB R il T R4 S 8s
B b IR 0 R, DA Rl TIE s HbR R RS sh i “ R Wi e, SCER[13)5EH 17— R T
=7 A3 VR G T S RS AT N IE B H AR 13]0 %7 A A = S vE R AR AT b B AR EH
PREGECERRFAE, R ARG S il SRR 2 3h H bR . ERGER G s ey, MR T St
TIERABEIR & ST T S5, AR S BOd R, IERI 4« 4, T RN G5 Mk
03 AR FE B il AR BRI R 3R RN A A, &M E BRI TR E R R A X (16)
o

= (16)

A(x) = A][+1|;(—,u|<al
(x) A, +1|;(—y'| <ad

FIHARQ6N 4« A FAMLE R CRMEEBG, & 756 H e B E AT 5. X o 15
SRNHEEL o BUEN 4~10, 2BUEN 2.5,

WA SHE, & EPE IR G SR b — A A, %A RA7DEHTRIM6EN, FHEH
XL 2 o2 o [RI4HE A U)W UG TR A v A 28 v A 1) s 44790

k” {yA > A,
HA <A, (17)
0, = Wy
Hy =0
oy =0y (18)
Wy =€

LRIE WO R R E, R SRR S S R T R A e, &2 A K(19)
S % o A AL
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o, =(1-a)o,,  +a
:uk,t =(l_p)ruk,t—1 + OX, (19)
O_k,t = (1 _p) Glf,t—l +p(l¢ _/uk,t)

Kb o MENEEE, 0<a<l, HalREHEEPEL, J+HAZAE D250 5 4 A6 10 5P,
p FREM DB HMEAR, p=ala, -

N T BRI RN, SRR A I AR S, T A — IR A v B AN T o A AL
HSH . RSSO AESEIIR, R BE S BRI K T45 € BRE R, 50 e xR & o
N s, KRNI s s B et B0 m e A, ARSI G R 2 3 H bR &7 7 AR R
TIRG ST SO B TR IR R A R EUZ ) H AR H IR B 0 R, DA B T2 3 H AR AR IS E B “ 9
7RI, (R ERIEA .

ASCMKEIfZE . A B2 S AT I (] S PFITE AR 5 18 SR BRI 18 SR AT T L[ 14]. R
FISEIIRT R B e . Al 4 B2 k505 an A 50(20). QDR

N 1 1T,
IR MRERH: Pre=—) : (20)
nSTT + FT,
s 1e TT
IR A EFE: Rec=—) ’ 21
n S TT + FF,

AR(Q20). QD) TT, ForsEbr R B bR X8I 45 B A8 B bs XK, FT R R SEBR AEEH bR
DX IR H AR XA, FF 2R SEBR o H AR DA ARSI R DX AN E, AR SO &R0 I 52 4L
Rgivt bt =R RN P IR IIDRS 238 S 1RSI 1 H AR DX AN H AR i X 3806 2800 e i
A PR VRN H ARSI LRI ORI A IR, BRI A M SRR 4 s P35 0 4 [
ST R I H bR XA S B H AR XU B e, 8RRV B AR I A A A, 1%
ERK, RoRZFEER SRR LT n R AR E, AT n v 10 IR, =Fh5do b g fansk
1 Bise

Table 1. The comparison result of three methods

F 1. ZMEEAM SR

BRRA A7 SR BRETH (%) PRI 12 (%) SFHBATIEI(s)
LR ACRES 78.33 56.04 20
BITEERE IBENRERIE 84.47 62.52 15
ARITT i 93.75 73.59 18
TR RRA 73.07 58.42 22
BRER BRI 82.52 60.58 14
KI5 90.08 72.34 17

3 1 ATRAE R, EAFSRRAT, AR5 FA e R H ARG I AR A 2 b A YRR 5 VR R
T HL A 0] 3 L At A7 ik By, (R IE AT I 8] LE A2 SRR B
FERTINAS B AT T, o T SR BRIA ORI 45 R S FE 0T SRR 0%, e RN SRR &
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W, SO PR AR I ARSI 2 . BB BIBGZ0 F AR B IS s L O BUR, M LR LB B 218 0
2B MRS T . ASONERHR S s BN HSV BEJ7 EILRC T, M HSV BT KL
BeiE TR Ab T Iz s BRI XT B r i sl BE UK SR I, /£ — @R L L 1 Is st I A A i 4

AT, HT ARG TI8sh R HSV B 7 EIULRE, 183N &) 5212 ) 5d FE 5
Wi, HSV 5 EIVLACYE 5 326 M0, P Rl e E — e R B3R 7RIl A Eaf R A 4 el 2, (A2
[IRIEFEIFAL . T FEERES LW FEREEF A, AEREREFNAGTE, SEIHLAREEX
AT MAEZATI A L, F5 5 ERVE RIS AT I (8] — 3 A8 AR T SRR R i, — B A€ B A2 H A
RO, BT ASLISAT I (A A R B . AR ST R T s sh RO HSV BT EIILEE, BT AR A7 I A e is
BRI o

LRE LR =MONER T ARG B R P I A B R APSEAT I R, AR STy ik bE A o Al
THEBA o AT AP AR 532, ASCIEAAT A U B3E 3 B FR i) 58 8 X 38 10 BT B R % |
PRSI A [ A L A P AP O VR R R, BRARP RIS AT I R b IS SRR, (HEL T SRERVERE . DI,
SREFTH RS, A SCOTERAL.

4. &g

ARSI T — PR S E ShARAR AT HSV B 5 B VLG ARSI S A H AR N 502, G 7 I e gt ok
feGtia sRARAE IR BUE 3 H brfe B tHBLK =TI R AR BOE 2 HARFEERAS e B Iml AL, it HLBAT 3
HIRLIRS B, T T J5 SERIALUE AT AL Z 08 -

E&WE

AR E K | R E RS (61371143), dbT7 Tl K% 2018 4F#0E #0% U AR AR (2 @ik 72 10 H
(18XN009-002), #(H w2 A vl e EEE ABH (201801121002), Jb75 Tl K0 H = Fmi H
(217051360018XN044) % Bl
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