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A Detection Algorithm of Jumped Out of Gates Based on Image Processing
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510640, China)

Abstract; Due to the shortcomings of the traditional gates sensor recognition systems in detecting jumped-out of gates, this paper pro-

(South China University of Technology, Guangzhou

poses detection method based on image processing. Firstly, by using a template matching method to preprocess, the image matching rate of
the gate can be obtained; Secondly, according to the continuity of the jumping out of gates, the feature vector extracted in this paper is time
series of matching rate of the gate. Followed by is to classify the extracted feature vector by adopting the minimum error rate Bayesian classi-

fication. Experimental results show that the algorithm can effectively detect the jumping out of gates with the advantages of good real-time

performance, no additional sensors and low costs. Therefore, this technology has a good prospect in engineering application.

Keywords: jumped out of gates; feature extraction; template matching; Bayesian classification

0 3|5

DAL 30 A T 18 s 3 et L R AT S B — K
Rl — AL 2R FROESSE . K. R, RS
DN AES A . TRHL T A S AT 2 R T 2 A D PR 1 %8
BB G AT AT AT B R HLA A I 5 2R 45 3 5 A A 2T S
T ISR R RO R B 4 . LB AR T B UM T A s
HLAE RS P, A T AR B R R B )
I B LYY B ) 2 496 0 41 £ R R A 00391 W 2 ot 5
DI T S5 WAL T 5 2 g 45 Jy O [ . BBGRE [0 S
PRIAE . 35 T30 e o . AR SR M T 5 T 44 Ak B I L 1T A
S G D . A A AR A A AR T £ D L 1T A i
O T L A T A 5 I D 0 B R L o R i [ e
TE WSS B AERIDL 100 3 R S IME RS . BT BRAE.

SR FH 5 T R 150 4k (B O 2 G 00 7 9+ AR A8 AR DG i
AT Ak T S5 BF 1 2 A5 ) 45— W D ) DG R L AR BE —
BB 4 1) 5 0 1 DG TR 36 S R AIE i 0 o AR B ) R A 800 £
F A DU R R SR SR R RRAE [ A AR
R LE R Op e L
1 EENE
11 iR E

R D i 2 2 5 P AR oh 4R R S AR PR e i — Ay
WL R A ARG L B B AR R e, % RIS B
R R AT VS L . 45 8 3 — YOS 2 13 B R 5 B AR MR 11
VORCEE . YR PR R RO AR B DS R . A

W iE HH8:2014 -06-05; fEE HHI:2014-07 - 08;
PEZ B A7 BOEM (1989 L T WAL R TTA 8 LTS8 AE , RN
el 15 b i R R0 M 42 D 16 PR 5

FT7R o
AR D e S A5 SR AN R
D) BRHCH % TR R 2 B b B e, RIS R W 3 1 B
WEME T (2,0 y0s Hl (0 30 HEAREG T ENMMEER S
AR, 2) IR 2 TR G, BEERKR S (2,
v =0 Hil S (20, y). G20 BREGTEMEER
MAEtr, 3) EHEEB/R S (x, v FEAESIFRE SR T
(s y)s G=0 FRBERHRSDFETREEHR T . &
W) — BT — R I BE e, S0 A SR A A9 2 B DG e A A9 4 ¢
VERC i SR DCAE 38, o 28 Ty 1 S o A ol JEL 14 0 1 A X B 5 R
A5 X6t HL S4B () AH X (B 2F 47 U e .
Rewr (x3y) = S [T(2yy) « S(x+ 2y +3)] [@D)
He, T (v, y) =T (&, y) — 3o/ (weh), S (x+x,
yty) =S (et yt+y) —300S (x+2", yt3y") / (w
e h)
wy h AR BRI FE . R R ccorr FRon BRI 3 2] I
BI& S WA (x, y) AP S IR R I IL L3R . R ccorr =1
RARTEMILH . Rccorr=—1 FRIREMREMITHEL, R ccorr=
0 FRBAAETH M (FEHLFID .
T B AR G RNE ER R AR A A s e, SCHp
SEBR R — AL A A S VBB = T — (b R B R
Z(xsy) = (S, T(2sy)? » 3,8+ 2y + )7,
Rerrorm (xs¥) = R = Reorr / Z(x s 3) (2)
1.2 B F 4R IT B A9 7 4 12
THEEHLEE ] H T AL A A Bk IR = R DA R X
Bk I R I AT R RRAE . SR ke = R 5 AR Bk =
4, BB WXBmME 2 iR,
AR 0 e Bk SR R AR B Bk R N R T
M. NFHRMITTEST o RIASG T mEEpkm &



AR, S T IR B i AL Bk I A vk .+ 165 -

B AR DT BC SR Tk R A

AL IE AT AE TR — R B R R O H R AT AR
S R Pl & F MOAS SCHR T 2 B AR DT I R AR B 7
T RS e S AR AR DG I P AL T DA B DT G 3R Bk
I Fsf ) UE T A B AR AL o O 1R B S DL KR AR By . T EL R
5 BEVCTC ) AL 42k f i 7]+ A SCORE A AR DG I A O PR 45 A A 1
BRI RS CE — RN A H L WA R KR b g
Mo, BLHVCHC—URRI AT, [ 3 i i 950 b B — Bl AL 1 Ak fr) 4
BT B Y I T UE TR

(a) 7 NIEH AT

(b) Bk il e 5 2
P2 B S A B i S X LR

(=3
T

| Matching Rate

% ' 100 ' 200
Video Frames

B3 AL Ak — B LAY I 1) DG i A

1.3 4F{EFRE

P 3 0 ) PH i Bk AL 11 Ak g — B AL A ot 1] 45 fr) A A DT
FCHIVCRC A . HELZRJrHE A D IR BIL 0 4047 A IE 3 38 47 I B4 DE i
R, ELRITAE B X — Bk i mALE LR R . 18 BAE
W HEZTHE C o Bk i i BIL A A IE B2 Bt 5 i BIL R Y D E A
M LAE B TEREZR 7 HE B B ) BN A . S B R A0 Bk
[ HLARFIE C.

Hy Tk R LR A R AR R — A IE TR S . BT LLER

WX — M, DATESE GRS 2 A AU {5 B A R A s VE
M43, HET . AR SCHREC— B IR ] D% I 2R 14 B 1] ) 30 4 A
AIE 1) i AT 432K

T X S B BRI R A3 A . ME R O HE C RRAE X (dm
&3> fymiig, BOAT LBk i AL I Bk S Y i g R A AE 16 — 21
M2 [H] o A< SCHL 18 i 1145 1 UC e 8 5 3 4 S REAE ) 4 5% 38 47
328, HBIBRMAT . FRAEm e 1x18 4R, 1P

X = (215255 52;) 91 = 18,

1.4 EFRNMERENRHEREK

e DU HE 43 20T T vk b, AT e 2 R R AR B T 2
SH1 114 516 300 AR 258 R A 1 M % 5 B R . 6T bayes A3 Pl |

_ Pl wdPlo) e AFA L
X) = T o Py * M TR Bayes 4 5UAT 5

Az B AR BIAER, BEREE Plo | XD . FRAE
FAER RSB R0 J kG . 72 LR Li9iF 2R, S5
0 A TE A A0 A ML 0 SRR P T A B R R A o
e HE A B R B R BB 2, T R R P 1 S BN S R R 2%
SR s TR 2 5] R 78 BT AR ] ) P R 1 AR AR 0k e 2 B
PATAGIE . RBEATF XS4, KRR EE P(X | w)
WATHIE T,
2 Y IE AR R EOR
PX) = — L
2oz | S|z
H, X = (z1.xy s oxy) N N ERFIERE s p = (oo s
o) N N GERH I S = EL(X — 0 (X — w714 N 4 bh
TR ST SIERE; | S| o S mATHI
TED e sy, AR PR RAEE T, mRK
SHIFSE, RZEHAR K 43280 ) R AT A 5 Bk I SRR AR
AR ) Bt o 2 . DA g8 oy 26, i BT 3 AU . TEXS
WAL 10 Ak B ) 2 3 S BR T Bk SR — 2. R B IT
BCRAT A 32 1) FRAE ] & P VCIC R AR 3 & 1T 2) 4FAE
fi] 2 H D S e BRI 28 S Bk A AR AEAR ARG,
RENARME S —FKD, HOESHRE. 3D KFHABKY
VEC AR AE ] f Ay D3 b — 260 Rt AR SO T A 19 RRAE ) S
g3 Bk 4 2
H, *FERE—28 X, W] LLE & A 000 66 Eok
e X By285) .
P(X | w)P(w;) = max—;—y {P(0; )P(X | ;) }=>X € w;
(Y]
Hpei= 12,4 . BREAEm & X A 4 AR5 68 5L
o, BEWEANMER K, BT X 3 FIX 25, R0 e R X B0
iﬁﬂ‘j:

expl— (X — TS (X— )] (3)

InP(w)InP(X | w;) = maxj—;=4 { InP(w)InP(X | w;)} =
X € w (5
izl (3 A (5 WIAR. B IEZS A A A UL A 26 AR
F 50 R BCR -
hi(x) = P(x | w)Plw) =

1 1 - .
In{— el (X — TS (X — ) TP ) =
2o | S |* 2 /” "

— (X =78 (X =) — Dhnzm— Ln | S, [+ 1nP(w)

(6)
AU, K BRIBUR S I R AR (EL A 454 R B, A7 max (A



. 166 AP a5 P

% 23 &

(), i=1, 2, =, 4} =h, (), W EIE7E % 24 Bk = 1k,
BB BIR] [ AHOC TAE N R, IR S R AR A, DL Rk
] A AT AR A7 T 0, LA S B A% O b [ Ak R %o 4 e 1
2 ER55Mm

BEREAS SCHE I B, I IE AT o . S i A s
P ARSCHAT T — RII 5 IR, B A R 4 B 1
280X 720, A7 Bk 74 Sz Ak B M 4k il 1 AL TR . KR 800
Wi, B piE4T7E 2. 13 GHz Core 13 £bFE%S |, & F& Visual
Studio 2010, 5256 MG FE AR & AT M bk = 0 B b gk ity Wi 4 5%
B T AR B o o W SRR EAT I T A VS T, 45 3
Ho A () B A DU TE 8, DA FP R Ik B AR 0 R AE 1) B R 4 3
KRR Em . 4 BR T XEYIEREAR A EN . Type 1
9 B I AR — 28, Type2~ Typed 43 51| g b3 Br 4t ik i 2 Ath
3, MWEIRFTTLIE . XEREA BT B T 4 1, 4R 1E
25 [) 40 7 i L 5 W

B4 25 SN GRE AR 23 A1 1 DU XS L 1]

70 T T T T T T T

T
%) ——time spent in each frame|
£ 60 :

° ® ® The average time spent

fe

40
Video Frames

[ 5 Ak FEA AT A A T AR AR I L CRRAAS PRI D)

2.1 HEMIHEIBRERSSN
TEWE 5w, SR AU AR 14 Aub F — B AT I 4 o ] 5% 9 4
W00, HEZRACRAL P REnS . INIE 5 AT, A SCH K
A0 3 — W B GOF S FE T 13 ms. T MR AT 43 B8 7% 2 3l 1 19 4 R
SEEAD 24 WU, BP WM AFERS 42 ms. AR EEN— BY A
WAL — A T 4 DA, Bl — D3RSk AL B 4 A AL O e
W 52 ms, PR ARG R INE. ERSCE . Bk
PUST A RCRAR 25+ R 3 2 60 P A S I P Y 25K
2.2 HEMEREIBRERSSH
F 1 AR SR TRMER R 07 B S K A

S g 9k ] 7 %5 AR AL T 2 T %% T
2923 57 2 0 96.6%

FUALUA . AR EAE AT WAL O A 5 B 2 R4
W, BARERER R, R AR SRR, AR I Ok .
T 12 S B B 9 225K
2.3 HEMXERERUER

P 6 SR BSR4 SR . RS S TN Bk = On
Ho kol WP SRR . A 6 ATLLAE . A SCB R AN LAT LATE SEBR
S P o 0 e K 0 S B IR T L S R A A I B0 B I 1 B

(s s DI A7 f Bk ) I 6 I B ) PRI B ) ) ok 3 A A
PABGE. B 6 (b) ATLUVE . AR X SRl d A f —
TE B R

(b) S5k S Asr 0 b 2 Il 145 SR I
P 6 S ik S B A &4 2R I

3 HiE

BEXT AL 1T Ak G T 2 A I, AN SCHR T — ol T P R
B B IR PR AN T7 3 o AR 7 3 MR R A R DT IS T4 B IV 4 A0
FRE M IV BC A, 4RI — B I S (] 50 6 IR 1 D TC SR AT Ok
AAE ) B T /0 R 28 14 DL I T O X S I R A 1)
oy, UM REBMEN. AJrk S5EENERG RS
WHIIEMLL, A 2N R, R EEELILG &
T REAFTEM G, AR . SCRUEN] . AR R
RO A I B R AL . AR SRS AN S, T
DAASH 0 B A0 Ao A 0 200 2R o A0 0 B ) o 1 2 S A A A
AT 3R, AT I HTE 2% 45 05 AR N SUBC e . B EOE
DRI Ro

AnAnrps B3k BT T B AT R AT — B WS R A

S &30k

LI EFH. B . B . B8 2058 4 ol 52 W LA R i 0 AR
fb (U] destss@REEM . AARARN, 2012, 35 (6). 28 -32.

(2] H. 3o 52 @ o e LR AR 1R ) 2R e B LR il B A i F 5%
[D]. K. KHER. 2005

(3] a4y, skIER ok il LA ) 2 40 b MU B AR 1 BF 52 5 i
AT s fEs A s, 2008, 30 (1) 22 - 24,

[4] Brunelli, Roberto. Template matching techniques in computer vi-
sion: theory and practice [M]. John Wiley &. Sons, 2009.

[5] Bradski, Gary; Kaehler, Adrian. Learning OpenCV: Computer vi-
sion with the OpenCV library [M]. OReilly Media, Inc. , 2008.

(6] Brik#k, et al. BIbR ERUCAC o GAH S0 — R Pt s [T, %)%
FAR %4, 2007, 20 (6); 1325 -1329.

L7 sugedls sk 0. B [MOL dbat. WA RS ikt . 2000,

[8] M . BEMEEGRG . VC++ HiRszE [M]. Jba. K%
R AL 2005,

COT XALAS . B JE, XI F. 5. —F i bry W3 26500k (1. 3t
SEHLIN S . 2012 (D). 62.

(100 2 $E. et al. —B0H7 09 1E 25 20 A S50 1 DL nk 37 43 2 50k [T,
AT R . BARBRERL, 2001, 29 (12): 46 —48.



