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Improved three-frame difference moving target recognition algorithm
DING Wenlong, YIN Duo, QIU Song
(Institute of Communication and Electronic Engineering, East China Normal University, Shanghai 200241, China)

[ Abstract] The traditional three—frame difference method of moving target detection algorithm is prone to "holes" , which leads to
the problem of incomplete detection of objects. An improved three—frame difference method algorithm is proposed to detect moving
targets. The improved algorithm preprocessed three consecutive frames of images to obtain gray images, and then differentiated them
to obtain two difference images. The binary image is obtained by threshold segmentation, and the new binary image is obtained by
morphological swelling processing. After logic and operation, the final moving target image is obtained by morphological corrosion
processing. The improved algorithm is tested on high—speed ping—pong in real scenes and compared with the traditional three—frame
difference method. Experimental results show that the improved algorithm can obviously solve the problem of incomplete moving
objects caused by " void" phenomenon, and detect moving objects more accurately and completely. The overall calculation is

simple, can realize real-time processing, and has good robustness.
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PAETT R i, B T AR 2 9O S L Jun
SR R v TR ) 22 430k, TR AR i
Zy E bR ; Liu 552 3 1T 45 G Wi 22 43k RO Ui
(¥ EUBRAGHIN 3075 ; Liang 5510 S X5 i 18] 22 43125 1 75
SRR R PREICE AR AN SE B B e e s A D, 42
3 B (932 2l 5 ARG 395 5 Lu 450 4240

0 51 §

SRS I 2R GE A L, 2K Bl H AR AR
RELERA PR 58 B A 2152 3 AR | DIME T )5 22
B, WO B3z 3 H AR A I 5805 A e 22
WU A RRERTE Y OB DU T LA
FOJIBIRIDCEC Y R R R4 HAL KRS R TR RS SR IR ALY A 032 3h B bR
B WUE] 22 AT R BN, T ARG B SE I SEmS UFEER ; Cho 25 4 TR & i TR RL 5 e A 1
ARG AL S M AT R AR BARTY NS G RYis 3 FARKGI A vk

SRR BRIE S A LU ] 5 B B 52 B PR B 4 A i
ARSI 5 DGR % T LATE R TR 3 5t R A s 3l H
i, R R R (ER T R R, AN R AL 52
IR R BETHLAS 25 ~) BORE B DU V5 AT LAAR 4
BB A R A (ER I AT 2SI 2R
1 LA e, T HAR SR Y AL PR 2R 2208080 B

E£WmH. DiTHRZRA T REL I (19511120800)

Zi L RTIE, BAR XA —E TR LoEE T
iz gl HARGI (B 7 e gtz sh Ay IR I b | B k15
SR i 12 Sh 4 AL Wt 8] 52 By B 2 AT 5 & A9 15
BUT, BRTT BRI ) Y5z 3l H AR U AR EBAR A7 A7
BB IN A A ARG, b, AR SR T i
T = Wt 25 02 1938 gl FAR U .

EE I T30 (1995-) , 55 W58 4, EZEWF5E 07 1) - SEF OO BARAR ] ik A S 7 2R(1998-) , & WL Ak, EEEGT T ) L ik A
KRG T EH WA 5 4 (1981-) , 55 4 PRI, 3= 220F 53y ) . A0 EUS AR 2

K EHEA: 2021-11-02

Ve B E RN o744 4l L 5 & A




53

T, 4. kg =iz sriash BRI RE 181

1 ZMESEHERRANLHEE

I PR 2 533 S — o 3 o X AT 91) P AR 4 A
UG Z k2 42 550, 15 2052 3l B An 22 53 SR 1 5
2o MizghPik ik AR S B sh IR e S
Motz [) P o7 A B 28 Sl 5 K 3 e AH <08 it BT 2 1]
FHU , AT 2 X (EHRAE AR 3 22 40 IR, 38 2 X 22
Sy HBEAT BIE 53 3, 42 U 253 sh W i ny — i 4k
BUR o =T 22 3 15 S 70 T ot 22 3 ) il 1 o8k i
e R AR RIS Y = it [ AT AH AT W 75 22 73 i, il ik
BHRZEEMAREE N ARG BT ikTE
FASR W] P50z S A AE RS 14 DX, 2438 3h i 1A
R il 51 S S =i N N2 B e e S (ED
Hia S RTEAR B Wi [B) A #8435 B i, H B R AE
ZOTE RIS G, A T R =2 43
L A BLGE, AR SO kRt Ty S U n
T

AT K 7 9 i 2L 1 = i AR £ (x,y)
Sy SnCey) , EEREH R.G B = @it 4l
B, X B G ER AT

]:R(xi,y]'>
f(xi’yj) = _:'_G(xi7yj) (1)
:I:B(xi’yj>

Hor, f(x,,y,) FmBEUR f(x,y) 55 i 47 5 ) 9
MR, f(x,,y,) B& R.G.B 3 MNEIERE: R(x,,
y)\G(x,,y;) B(x,,y,) , ZEI RS i 47 5 ) 5
1 REIE G EEF B @A IR R

X AH AR = i 4G AR £ (x,y) fi(w,y) o
S Cayy) SEAT IR BEAL AL 3 A B K BEEE . L (w,
y) L, y) L, (x,y) , IREEAN BRI 0R .
L(x,y)= 0.29R(x,y) + 0.587G(x,y) + 0.114B(x,y)

(2)

Horf, R(x,,,) (G(x0y) JB(x,y,) 20 52 I
LRIEME f(x,y) B RIEIE (G i@IH B 1A ; B
HIAT — 2 PR B =408 R f(x,y) B I —
A SEPUR L(x,y) o

THEAARAR R MT BE R L(x,y) Z I 2553
BHER D(x,y), 75 B W IR 2 70 K. D, (x,5) .
D pory(x,y) , HFHRAANT

{D([,tl)(x,y) = ‘L,(xay) =L (x,y) ‘

Do (x,y) = Ly () = L(x,y) |

X 2E 0 ER Dy, (x,y) FA D, ) (x,y)

o FEAT B o ), R k=L E

(3)

1, if|D(x -T 0
P ={y 0 >0

0,else
It FIRRIA KA B Y P i R R AT A
SrEEERR R F o, (x,y) FIF L (x,y) B TAE
RIS X —AEAC B F(x,y) #EATIE 2 K Ab
HAREF (x,y), HFEBIZGAIE .
{F(d,dl)(x9y> = dilate(F([,,,l)(x,y) )
Fgora(x,y) = dilate(F ., ,(x,y))
Hrr, dilate () JRIEAFMEIKARAE
WM IR 122 5 — LR F L, (x.y)
Fopnr o (yy) SR 57 8 FIRNCAL B S A9 H
PR AHALENR F(x,y)
Fx,y) =Fa(x,y) UF(xy) (6)
ZIG X F,(x,y) ST REAEIS B F,(x,y) ,
HIFPRIET
F.(x,y) =erode( F (x,y)) (7)
Hrr ) erode( ) ZTEAFME MEAE, 8@
BRI F (x,y) Bis HALEIE,
AR SCHRE Y AR S R AR A Y < A R B
R AERIEAT 22 50 WG A4 57 B4 Z 0, R A
TS AR ERAE R UG b BE A < 23 3 1 7 37
i #1757 e 25, PRl e 2822 1 ik
AR 15 3l B AR XS AR A TR Y R DN | e A
FNAERA 115 30 H AR DX,

2 SLIEXTEE

XFFARSCEE B R 2 sl i f2 K
RIIEAEIRAE AL IS PR s I O, 7E ek
HGZ B ) B LT ARG 2 = i R, R 1
o PSR4 USB TOlLEZ 3k, i 120
fps , G R SH2 640 = 480, K448l JPEG K& =,

BT 3% 2 = i ) B S W s MG, 2Rt A TR) 8 73
AP I A5 B K BE R . 43 A A% B 1 = it
FEOP IR RAR SCHR H 1 S R A 7 A 3L, Kb ) 85 SR 4
B 1 AR, PR T LSS A& 2 iR,

HE 2(a) FETAE ), iz sh i) = BRI IR AT S
TR T — 41, X 2 i T 22 4 RUR S s B Y
“oSR T BLG; E 2 (b) S R AR R B Y B R ER AL
EEUE B 2 (0) R AR SCHE A B3 A5 31 Y 25 21
UG, AH e AL Ge ) — il 22 /- AR B A5 R B,
o112 Bl Fe FE BRES 50 L 5 15 0, BRI /NI LS
FANFEAFAIR], & BH AR SCH 1% v AR B9 9 Bk B8
FEZE I B < 2337 4, 3 T 32 30 B ARkl
R ER T

(5)



182 /ORI B NS5 NMOA

12 %

(a) UGG 1

(b) JEHREE 2

() JREE 3

B1 EZE=MNERES

Fig. 1 Original image of three consecutive frames
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Fig. 2 Result comparison chart
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