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Errordetection and correction based on time-space judgement
of data captured by VLPR system

LIU Qing-hui', XU Wei’, DONG Hong-zhao'
(1.1TS Joint Research Institute Zhejiang University of Technology, Hangzhou 310014, China;
2. Traffic Police Detachment of Hangzhou , Hangzhou 310014, China)

Abstract: Aiming at the problem that complex application background of license plate recognition equipment, the recognition rateis vulnera-
ble to light, license plate fouling and blocking, vehicle speed and other factors, there are wrong license plates information in the collected da-
ta, the method of improving the recognition accuracy of VLPR was analyzed. Based on the data collected from license plate recognition de-
vices,,a method of error detection and correction was proposed for license plate recognition. First the average travel speed of road based on the
captured data was calculated and wrong license plate by time-space judgement was detected. Then character of wrong license plate was re-
placed and the wrong license plate by time-space judgement was corrected. Finally this method was validated in the big data collected from li-
cense plate recognition devices of Hangzhou and motor vehicle registration information data of Hangzhou. Besides, the experimental results
were verified by video image data collected from license plate recognition devices. The results indicate that this method can detect the wrong
license plate, improve the accuracy of data collected by VLPR system.
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. LT EES uni N DA AN Y [ R E N R RIS o) )
UL ot oy, 8RR I MR A
7 T AP e T 312 Vs K T 14 2 4 — ARSI P IR 2B PR A 1 B L A A
* ARBEMRHALIANHAR, SRTL SRR EN S5 2101 Fﬁﬁﬁ?” o it

Y H#3:2017 -03 - 07

ELWR W4 HRBHARE I A (LY17F030017 ) ; HiM itk £ & RIE E 3 #1375 H (20160533 B82)

PEE BT X (1990 - ) , 55 IR (5 T BP0 A, REENF R R T A9AF5Y . E-mail ;727564723 @ qq. com
BEBRRANEAA, P 28 A2, E-mail :its@ zjut. edu. cn



<102 - L B

r, AT B A 0 S AR 3R A e X
T REFU 0 A X DI 2 e A AR, 8 A A ) A L
P, ZERF AT B DL R A 7 B S A e
TR AT A MERR R | 3k 28 3R 3 Bl 4R s B
AR IR SRR,

] P AT 2 R S 5 AR T 5 3 AR v A R i E
(ARSI D o R RSl oyl TP BV VA Rl T
W TR RIS B TR G RRAE RS
REBE A AT A R BRI, A0 AR B SRR
MRS RN RS R AN TR Z0E S r S S AV
S TT T R B BRI Bk R AR M DT BCIE HLds
S AR T e AR TR BB A v
PR, BIFTEATR I B 38 O 4F IR A8 S AREE 7
AN R AE BIER

ASBIFFE Bt — o0 i 410 SR A P 2 S A 7
TR SRR S A B Tk

1 S A i 2 i D B

X AT S T E X

k/l t] h]
A=k, 0 ke (1)
kA tn hn

A AR — IHA R A FERS [ B T A3 4290 sl
EHES  by— TSN A RS 3¢, h,— L 200
S AT IS TR AR S B 22 S
B = {h, ,hy, -k, |"
B = {h ,hy,---h,|"
A By — 5 AL T G0 RS T A R B
A B— AT R4 M S B R 4R
1.1 HBEFHTHRERETERZ
ABEFEIE T 0 s BT AT 2 o B 917
O R ARG M 5 7 v R s A Sl B AR L AITCH A
A5 B ZIAIRYHBL T i B AP B s R AT .
A BALA S B IER B T #3430 sk A5 20 Bl
AP A FoR .

(2)

AY =<k, ot h

T T2 35 %
ky t, h

AP = k.B t] i;]. (3)
ko6 b

K A Al — A ERTBE T N BRZd JT3A A7 A
NG SR B MR 0 R 0 —
h, TE A B (AT TH]

hy & ', kikg

A/;ﬂkgz A N NT (4)

h, t, t, ki k
BB AL T (14 22 B4 e 2 )5 1 o 42
CSREAH Citr R

h, A, ki,
C,';'Akn =vh, At kky (5)
h‘w Atur kAkB

A AL =1, -1,

B4 Al ARR T TR BE T N REZ 3 I3 547 A
NS0 B WL ZE e R E A HIHFAR K ERH
— KM A5 B ZRIp KB, il — BT
FEBS ] G e B RD 7 (1 SCRTARES A1 6 ) ok 2B ¢
B TCAEE o X — X 0] [, 0, ], L(kk,) R
PHAEAL A 5 B Z A BB KB, DX 107 i e ] 2 R
[L(kyky) /vy LCkyky) /v, ] o BBREES €3 i Ar, A4k
THET () 1 P sk 2 SR R, 38 A ) 1 0 3 S5 A
ety AT ROEUE I C 7
h, At, kk,
Civ = 1h Ay ki, s<w)  (6)

J

h, At kg

BB ke y by FEIYEE T N AP 224 T B R D
V;frAkB = L(k/jkB) (7)
L 2 A

1.2 FHSBHERESE
(1) 6 BY'™ 594 B UCKE, BY'™ 5 B 10220
By R RS TR S TR B (B) =



514

MG | 45 - H AR I 2 531 1) 2 R ARG 21 S S - 103 -

B} =B = {h,hy,-+h | ") By AR SR
BRI ZE R AR BT S A 76 T B AR
RS ES B 5 B WAZEIIR B hE &k
RS S  IE WS B X By TS
VR RIS FI50(B; = BY"™ N B = {h b,k }") o
(2) WPIES B, THEE S, % VA, € B} h,
N7 PR3 0 S ) G2 B ) 2R e, o 18— W) ) 2P 4
7/’%5” SRS b, FERHEIBE ¢, — 1, 0, + 1, ] BOFTA 1T

1.3 ZFREHMUERESRE
(1) %t Vh, € BY, B h, —253 4004 (b 1y,
b SN b ST T Rl R
j»JZlKHﬁi% [Fi) B 32 1) 52 56 2% A BT PR (e 2 4 ) A
Hb DX B A R ), 2 RS- 1) T T 60 A AN A
B % BB B M S0 5 R S R A R
HARLEE , X b, J5 S 4 1 b — 7 a4 T R 4, B
?ﬁ?@ 24 NFECFRF (RN EFRE 0 R T 510 5K
TR AR R E RS R,
R, = |h' K2, -h"|" (11)
(2) 4 R, PHREZ LR ST A RN,
1M HAR 245 & g HEUIME SE PRt R L K EA R, 5
B WO 4 A5 B0AF A G HERL ) LB 28 2% WA 5 48 2 i
SHESICH R,.
R, =R, NB = {h. k2 --h"|" (12)
(3) WHES R, N YV, e R,, 2/ k', 7 8] B
[ty = 1,10 + 1, ] B AC KRS A FoR

i
h‘re

ky

Ly

AACSRAEAIT N A} (FREF T JE 1)) .
h, k1
Ajo=gh koot (-t <t <t +1) (8)
h, k.t
(3) 45 A) PR ACERIR I RIS
h;  kik, At
CT{;‘ = hi kjkj+l At, (9)
h, k_k At

S A — TR 1 &, 5 b, 2T BB b, 440,
FESIG TR I,

(4) T A 2 FU 26 1
(k

] ]+1) < /\ Vz‘k

L
VA (10)
Arfr V) — BBk

ey TEHEIBE 1,0, ] HOF 750
SHRJEE T LS e B T 3 o 8y 45 4 5 A —
SR 1B TE R, R— KT 1 TR RS,
W b, o TE B AR SR 50 A, RIS Sk
Fiskts BS TS ARG LB 28 30 30 4 O 10 4 B 2 Ay
AR B A R B % R SRR A S B
S EETE A B, AR A B, IR i
TR P B4 K BRI 1 R

R e
LM RRICI

! RIS )

BURSRE ¢
12 R T
Y

—] it || i |
F1 S mERsEL R

A = <hl, kot (g =1, <t <ty +t,)

(13)
B b AERFT B (1, — 1,0, + 1] BOE FEID SRR
A

AZZ = hi ki ti (t() _tr < ti < to +tr>(14)

h, k.t
(4) 58 AP B Al s i b, 2SS URBUINRY
Bl (E L BT ) 2, FIPAFLA AL AR &, S IE 6
R AR RS b S b, WOIER GRS, i
TACRER AY FAY BIFFEE 9 e B i 4Rid %
B ACHER AP R EHERR ) X o8 T RS

E LI e = |

AP =3 h koot (15)




<104 - L BT R 35 4%
(5) TER 1.2 WY (3 ~ 4) AR, S i e ik a3 ) 3500 - S
A W A, S b, 9 IE BRS04k 3000
PisE4 R, HELEPISESEA R, HA SIS0, 5 2500 . _
FELRRAEE AL 2 R, E 2007 " . " .
£ 1500 -
& " .
tooof * ™, . . . .
M#%‘ 500 - L] L] " .I.l - =
TR o[ SNV SRR N b

T BT 1 7 0
T TR v
v
|t it i |

ARBUE ) ZRE-5 1%

K2 FRS ol b R

2 BHWIHE

RS RS M S T MBI S A 5 A, o
R B B AT B X [ S8 v, o, TR ¢ B BT
P R B R R A

(1) BEBATRE FE X [0 250 v, o, TESR AN T
FIFH I G s B 153 B BV 94 7 3 BE i 25 BR TR
B v, v, T LT AN SFE G By B[R] s
AU FHE S R R ATy EE A A
SEAE DR ZO - X4 Tl i A R e SR R DX TR [,
v, | KA BE /N, D 56 I B R AR B /N, AR T
PSR BT SR v, BEEGEE/IN, DU R BRAE
L(kyky) /v, 32K ASBEAR G MG B 0 A 5 , DT 2L
TIAS 2 i 1% B34 7 R s (R R A, 6 B 2414 758
B FEAE /) o 38 2o o BRI 40T, 6 B 0, = 5 km/h,
v, = 100 km/h,

DI T 48 24 B% (75 B S 6 5 KOG I 2 T B B
BB 4 0. 93 km) — B A] 11 250 s B Jy 9]
I E]E R/ R [34,670 ], AL s o 0 0B 22 T ) 5 B
PRI ] S AT AN 8] 3 7 FEAS 52y 179, B &T 3 7]
DI A 20022 285 XA PR B R AT R [R] R ok 2
WARIETOAREE , 7E T8 I BT B4 7 B2 B [ D % i B
S YA AT 5 S ISR

25 3o B [ 740 07 16 22 I 1) B B4 7 A B[] 3 A 4an 141 4
Js  FEACER N 120, 505% T 59 MEAE S, JF HiX 59
ANEHE T RER BUA K, A ITCARE A, B i3 /5 1Y
ATARET ] TS I BRI — i B - AT AR

0 20 40 60 80 100 120 140 160 180 200
A
I3 O AT RN )43 )

]S4 134. 16 s, SE391 T30 B 4 24. 99 km/h, [ it S
B, v, FEEECEPE, 158 A 7 BE 054 i 1o 5 bk

600 _ N
L = f3FRIT )
500 |
400
@ | I
Iy
= 300
j==4
aﬁ F
L& 200
P .
L -
100 l...ll ‘.'.l'. » e.--‘.fl [T}
L dand e "Rp™ -
0 -
1 1 1 1 1 1 1

0 20 40 60 80 100 120
L3l o

l4 Gk B AT R N ] 3 A 14

(2) 2% e, ATLAS/ING RS iR 5 A B AP R
TR PR R B R BT IR BB AT RO o, (ELRY
PR BT A AN H 5 T 4% I AT 9 ik fe] AL, [a] i 22
ERE 38 AR — U AT ) I [ 5 R 36 e ek R 9 2 4
I SRBUE T DL H W 2250, SR EIESE 12 h 1L
B,

(3) BEEBCFRIAT R B IER A B— TP RT 1
TG NS AL B B T B B A5 5 v, 0, 28K
AUTEREAT O, LS A0 A JE X A5 i e BP9 47
BB IE, RIS S8 A WERE T 4 R B 21 55 7
LI S E SRR SERAFR B L Ol T SR IE R AR
0 2 RSB R R RN A, AR RS B AR A0 R v
PRI M A, TN A A A R TS5 i 2|
B o A RS A B S 2 B AP IR A (3 L. 5

e /
3 L W

ABIFSEBE I T TN T I X AR UM B R
SR A0 SR LA R UM T 2R a5 R AT
SE, F LA R i A R B A P (e AT 5



514

MG | 45 - H AR I 2 531 1) 2 R ARG 21 S S - 105 -

Ik, AL RBIRAT IR 1 PR,
F1 PEEIUELENR

FEA FE EfiBa
XH int FFs
KKID bigint PFA SN
JGSJ datetime PFAaE]
HPHM varchar(50) ST

SRR T AN T 24 5 A AR SR 22 S FE AR
TSN 3 B (BB 15 min) 31511 5K 44T
TP A R AR 0 UG BAE A TR LU SR 0, 45 B BeAs
Mo Sb A AR AR R AN SR 2 R

*2 ZBHEREX

251 tES 1 At B 2 At 3
RPN 29 22 5
S 15 30 20
A H G 114 97 179

jSan 158 149 204

ARG A SRS 3 NI BT 390 WA HL
B RS A TR A S, 0 A I 5.9 .3 MR
P RESA , XoF FE AL P A5 i R AT 3AIE | S By
BIA 7.0 .6 ARSI IR B R . F BRI R
(G H A 2 5 ) mp S B R 2 5 9 G
HH 8 A RS SRR B AED) O 100% o P ARG B A
RS R A NS v S PR R A 5 i B 5 52
PRAE BRI A2 S B LU (R 8 74%

ABIRFERIAG 2 BRAG I (9 17 A2 RS- dE Ay
A TSI R BAE AT R S 5 R
(4 RS A 2N 8 i 2 T ME— 5 S BRATAT B T 2
JES AT ENEE DR (A5 T 4 O — IE B S A
B 205 S i SRR LU (ED) T 29. 4% oAt 12
AR S I 2 B 5 A5 B R IE R 4 S T —A
ERBERF B IER B AT, 3 AW B brfi iRl
I ZE R i AR R e 2 R BN R 3 PR

®3 WEYUEIRERR

el B 1 Bk 2 AFEL 3
SRR B B 7 10 6
O RO 1R T 5 9 3
s TE R ARG H P 5 9 3
ALY 2 2 1

AR5 AR

4 ZERIE

ABEFERE T 3 T 30 SR A s s i Y 4t
SRR DA D RN RRZ O R AT T SR I, 56
T 25 X B DRI 2 5B A B ARG B 1)
R I RS A IE R BRI 0 A RSB i — 2P R
RS R Bt B TR R

PRIT AR T e ) A TR s A 3 LA B S g
BB E R R . H RIS e a2
IR IIX B S SR R 1050k B HITE L
I, o T AL A 2 A —E R L XA A
A B I S A A A R

5% Uik ( References) :

(1] 3K, EEHTAL, Ph Bk, 55 TRIR 4RI B AR N B
ARLT]. A BESSHEBHE : B HHARRR,2006(7) :160-161.

(2] frifgsh. —Fh AR RERBOTH SB[ T ). HLA T2
AR ,2015,44(1) :66-68.

(3] KIS, 5% S0 BT IR BE 7 22 N 57 A A it o B
W] AUFN R # 4, 2011,32(5) :1095-1102.

(4] Rffdy, B W —FhEET @R 4 M IEGRE Ak )]
fi B 478 ,2016,2(1) :58-65.

(5] # w5k U, kA ZRMERLG 0 2 e N Bk
[J]. HFEHLN T, 2016 ,36(6) :1730-1734.

(6] E MLHOEKR, EEZE. EIRIETT 04 ME A2 &% H s
HLILPERIEL )], G5 RE% TR ,2009,17(4) :886-894.

(7] DI BT IR AL 4 MR & 5 BEAT 5
[D]. AR . L FRMHOR = B 7 TR B, 2015.

[8] SHAN B. License plate character segmentation and recogni-
tion based on RBF neural network[ C]. Second International
Workshop on Education Technology and Computer Science,
Wuhan: IEEE,2010.

(9] HESC 48 SN E IR 45 B TR DT C A2 B 502 1Y
TRy BIGEIE )] SE MR K24 HOARR AR,
2015,31(6) ;12-16.

(107 H 3 bR/ J T 0 Sl B2 B 22 24 0 B Rk

[J]. THEEHLG B, 2011,28 (4) :336-339.
(11] BROR. M A OBk s [ D). R B PR
e TR B, 2013.
[12] R, 400 A S U T A AR RRAE SR ] L T
#2,2008,25(9) :106-108.
R W)

XUBEHE, 0 B0, SELUA . ST A BRI 2 FU3] 0 42 R B 2 S 5[] HLH T2 ,2017,35(1) 101 - 105.
LIU Qing-hui, XU Wei, DONG Hong-zhao. Errordetection and correction based on time-space judgement of data captured by VLPR system[ ] ]. Journal of Me-

chanical & Electrical Engineering, 2017,35(1) :101 - 105.

CHLH T#) 2435  hitp . //www. meem. com. cn





