Fux Fim THFEREFROARAFIO Vol.44 No.4
2016 %7 A Journal of Henan Normal University(Natural Science Edition) Jul. 2016

XHEHMS :1000—2367(2016)04—0151—06 DOI;10. 16366/j. cnki. 1000— 2367, 2016. 04. 025

TR REAL B L E) B R T

2, RAEAS, ERE, A B
TR A o TR SHERIREE:b. “BENFSYRNER"MHEE TRLRE,FHE ¥ $ 453007

i ESBRWEEh, B E AR O RET B RS AT BT R — R K E
RS # GRFIT % B A AEEREREFENS S Hough ERBAEMMHEBE S LI BNER RE . ET
B E R E ARG R R BN 5, #7 E A E AL B RSBt A SR,
Wl B SR ER B EE P R 1680 WU M B GUHAT A S E BB, 7 5° M L0 AMEAHAE, =
YRE 37 % MR B 5 HE B ME R 2 4 3K B 96. 726 96. 200 AR T AR HIE.

KW RSB BT W B E R KBS R
B 53 365 : TP391. 41 X RRARERD A

YRR E BRI R, BERTHESUH LB RARRNATHEF 4 & S BN
SR 42 B (4 30 S LA SC 1 HEAT B SE SR B B R R R AT, R R X R 0 R R R R R R R
EEEAAEEER XY,

KREFS O RETE— T ST 00 SRR, 2852 A0 BT b, 22 MR 50 50R 8 45 % 16 U 3) 7 4
HEAT B Bh IR B AR R A A RS B 2R 4 4 MR B B R T LA B 5 BN PR “ B B9 B B BT R IR, 3F
AMARU TR ARKREBRSE EMEAEE, RSB AHSE ABRTRALKLEY.

B4 M GRS AR BRI, THA N T 5 K99, D 5T % 5 b B 18 1R X I8 59 5 B4R 4T 3R
B, BB ERTAF AT ABSE. BHZRRRE RER A ERENEN; © £TERIUTHE
Rk, RS HR) A3 I % MAT RS0 R T 440 X 140 mm B4 5 (H I3 T B 7 4 MGH AR A B4R VBT
BB SRS ZRRAEN;® ETFEMESTGEREME, R EREAAERYRIAMZA
REMERBR, HEARRESEHRES;© & T E9 RAE B2 8 58 % E R %8 % 1A
BRREELEE IEERSHYIGHEANETHNAR A EEARERNR;O ETHERENERE
Rr 7 ¥ , ZEAAE 23 [6] o 22 AT DA SC B0 B 20 2 R 43 Bt 7 A 9 A B R AT I 45 1 .

SR FRBRSE T B A AR B T MR B RN T B MR TR L ST 2 2 R, 8 B — R U i % B R 51
Bk, R M B R T R K AR , 2 B R TR RS T L R b R T X
o UL A 40 1, B BB A Y B4R B S AR

1 FHEEZEA

B A 4R B R OR R T R M) ) T L B XU AR » HEAT T R LR L A A .
1.1 XETHRE ‘

KBV ER —EREE TEBEHREFESWHARE BB S, B B0, BBRLNE X
MEEHMR, VERERNM ISR E GRREBERRRAKE. —BUFARTZDH I RBU &R

4 7% B B8 . 2015-11-26 ; 8 8] H #§ : 2016-05-27. ‘

E¢TH  BXBRBEES (U1304607); HHiE R LR E B H (15A520080) 5 RGBT R 2# 18 LA OT /R sh &
4 (qd12138). ' :

EIEEHACEEESR) NHEQI—), B, AEHFS A TEFER¥BHR. BL. AR FTONEYEERLE,
E-mail; shwl2012@ hotmail. com.












¥4 WM, SRR AL A B AR Ak 155

TEAE BRI B2 X — M F BB ENE SUM, 54 KA NES M %, IEE SVM A% E M
(M-1) /2. SR BB B 977 26 XU SRE 2 HE 4T 402K , B A 3 % 2 3K BE AR JE 7 40 26, £ 5 LM A B 25 1 43 26 B8
A MRBRB B RKERR AN 1, RA XA LRAFTBLNEBAER LN —K. EFEHRE
REMAEBRATRGSBIIG, AERBERNSHRYS. BRYEEH LML KRB, Y GRS KH
B 2 R

BT % M AR A BRI 2 RS 8 B L BT LA S0 4% One-Against-One #7735

4 XWEREFH

P AR : Inter(R)Core(TM)i3-2350M CPU, 2. 30 GHz;1024 M N7 ; FF R 38 . VC++6. 0.

AR 4% % 45D 2R BB AR AR SC 4 o, SR B 1680 i 5& 48 i1 R 4808 4T %t EE R B6. B 5 % e i I 9 4 56 T 1
A BT ILARED 2T SVM &A1 fiAds X R E iR F1.

FAERRERER HIHBEARX . G RXFR,

A
=122 222 X100%.

WA R, %k 1 iR,

%1 RALR
: SRR 5 SV AR —wEh
/(%)
MR RS O W /ms BRE BRE Y RWNE/m BRR ERE G RN/ ERN ERE
62 <6 450<¢<600 4 0.935 350<C<C500 3 0. 951 560<t<C680 2 0. 967
106 <10 620<t<C710 7 0.934 400<¢=<C750 6 0.943 690< <720 4 0. 962

AE1TATEH, TR EM MRS 3 FRAME T MR, B ARE LIRS T EMIRS %
B, BRI, 0 E T BT F M X BB RE I %5 MOS0, AR S 5 1) B DL 40 8 A 19 26 M ke
WHH . B, RA T Hough 2845 vk 7R F B G008 0 BE AR WU B0 7 B R IR BIFFIE R A A WM LR B
X3 B BRI SR, R A SR A B E AL S IRANE B #A7 EE AL T 2R T A B b B R
BRRSEAME MEANREDMREANERE TRINEEEZRTREIAFEE . BEIWERNEMIY R,

M T RATLAE Y ZE AL IR BT A B, (H i B T SE i R R (<1000 ms). i@ A5 4>
#r 18 H B[] B R AE 4 S AR e

5 & i

AXENT —MERRNN KEMNEE FFEHETRAR R ERF TR RARE. H5.#
BATH A EWRE BB XL 456 Hough 288, 18 B Z M B 55 — OB AL M S B S5 5 R G X 2
ARG 5 31 45 B HEAT LB WO UL T , 360 PR ORI BN, AT ZE RO MG 4 . ZERE A0S A I AR b AT T
WHSEERORE . FRAIEMRD. XRERRY, EFREAME/NT 6 HHEL T E RS ERRERE
BB 96. 7%, BT IUMAFEMBERIRE T 3. 4200, LHME T SVM B k2R T 1. 6820 TE M A E
AFI0HHER T ET U SENEREST 3. 2%, WET SUM BB EMBIEET 3.00%. T—%
o TAR ¥ EEE AR LR > REFERT, B3 — P REHE M RTS8

2 X X W

(17 SHHE, 55, VAR, 5T G000 KA A UC BD B 25 ME R ik (0], B T4 53H 841, 2011,9(28) 1 123-126.

[2] Wang] S, Fan Y'Y, Zhang CR. Fast algorithm for vehicle license plate location based onleft-up edge-point detection{ J]. Computer Sim-
ulation,2013,30(11) :143-147,

(3] #% ®\A7 R BTHEMENEMRNREBRITI] REFE.2013,37(18) :265-266.

[4] E&d. BEEEEERSEEREMMAMRI] HEIFE.2010,27(12):331-334.

(5] ki, 4FEW, 5N 5 —HETFT2REAMEEAFEY BP XHEEH SVM £RFHARMEAL]. B TE 5%, 2010,
32(2):88-90.



156 MR R FFRCARMAFR 2016 #

[6] WANGB, CHEN Y N, LIU F N. A method of fast recognizing characters in vehicle license plates based on the theory of rough sets[]].
Software,2010,31(10) : 44-48.

[7] ZER.ELL ETEWHTEARESTENESZFRMNFTED]L HER2%,2011,11(38) : 267-270,
[8] LIYX, WANG Y H, NIURY, et al. Automatic identification system of vehicle license plate tail number[J]. Journal of Computer Ap-
plications,2013,33(1) :227-264.

91 £ #.5k¥1R.8 W.SUMERIXB[EFEFRIRAPRAL] IHEY TR S BT,2011,9(32):3166-3169.

[10] Jain A S, Kundargi ] M. Automatic number plate recognition using artificial neural network[J]. International Research Journal of Engi-

neering and Technology,2015,2(4):1072-1078.
(111 dAededh, 5k ¥ HETLEREM SURFREEMER AR TR TR S5 H,2015,51(17) . 182-187.

[12] Ashtari A H, Nordin M J, Fathy M. An iranian license plate recognition system based on color features[ J.]. IEEE Transactions on Intel-
ligent Transportation Systems,2014,15(4) :1690-1705.

[13] XI=Ms. =50, B4, % R BT RY o938 B M B S it 4R B (T . b E R PR JE 2 4%, 2013, 18(8) : 933-943.
[14] #AEZE, ZER, KEOR. 2 TERHF R RE AR BE IR BV A 554, 2013,30(4) ,85-87,
(15] BR&f, R K. _HEFERERMBEEN Owsu BESFIE L] EHRER,2015,36(4):570-575.

{161 Gu B Y. Visual attention saliency model for license plate location[J]. Internationl Journal of Signal Processing, Image Processing and
Pattern Recognition,2015,8(2),267-274,

Vehicle License Plate Segmentation and Recognition Method
Based on Two Times Locations
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Abstract: During the construction of smart city, it is necessary to analyze the traffic video files collected in the main
streets and crossroads. Therefore, a vehicle license plate segmentation and recognition method based on two times locations was
proposed in this paper. Firstly, the coarse segmentation result of license location was obtained based on the vertical projection
regional characteristic and Hough transform. Secondly, the support vector machine (SVM) was adopted to locate, segment and
recognize the vehicle license plate number automatically and accurately. After analyzing the 1680 license plate images in multi-

source traffic video, the accuracy of the proposed method can reach 96. 7% and 96.'2% in the two angles of 5 and 10 degrees,
which is better than considered algorithms.

Keywords: vehicle license plate recognition; smart city; video files; vertical projection regional characteristic; support
vector machine(SVM)



