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Automated License Plate Detection Using a Support Vector Machine

Kenji OKA and Sigeharu MIYATA

Abstract
This paper proposes a new method of detecting license plates in images of vehicles where the license plate is
shown, and reports the detection results when this method was applied to detection of license plates on
vehicles in Japan. This license plate detection process detects only the edge vertical components, and the
candidate license plates are narrowed down using the contours obtained by dilation and erosion processing
and region fill processing. A SVM (Support Vector Machine) based on negative and positive examples is used
to determine whether or not a candidate area is a license plate, and finally the position of the license plate is
identified. This study examined how the license plate detection results in license plate and non-license plate
images were affected by differences in aspect ratios, differences in brightness between the vehicle body and
license plate, and the number of positive and negative examples used for learning. The effectiveness of this
method was confirmed to yield a license plate detection rate of approximately 90%.
Key Word : License plate detection; Support vector machine; Machine learning; Image processing

1. I NEZHINTWD,

Eigt o L AHEEDF R —F L — "Nk AT F o= — FNEERIE, £ =71 — %
DL HI RN 22T S A R B AT D BN 72N T ETH W DRGNS T 3= L— MEIR O I DR AL
ez IS ERDIZDICHERTH D, BIZIE, FrRATRERH] AT, I, F o N—F L— NEIR OB D S -
FHHI AT AF, B EICERES NS A TIZL > Tl Brofarihiti L, ki, 22 nomikicx LT
WHEMARE LT, T o= L— MERE AN - T W BFREAAT O 3 ODAT v Il o TND,
L, ZliOFHIZI T\ BT A S —~H A E CoHE Peo T, FTUN—T L — MNBIMOREIL, FAT T D
FIERERD 72 E O MAIRIL LT\ D, Tofth, LR FEEIRE L TN D 2 Enh, AT v 7 OB % =k
BHZBT DA Em OMEAFG 1L, REHEEOF = 7 | FEAT A, o =T b — R EROHE L&D D
RHEBE G 31T 5 R OB G~ A BiRfE, TEMNTES,

v — RMEN O BB, WEHEORREORA 727 7Y FUR=TL— MEIHTIE, =y VERAE I R
r—va YRFZ b, FIEBRCER S A B AR =7 L= O LI EEEE T2 FENRS HO BT

TEKLTWELY AT AL HAHUE, = k5 eflir D Do NIEWUCE > TF o nR—=F L— MDD v D2t
TV =y a ST B3 HalaleR, IKEREER L, Fo =7 — MIEERET D FEY, =y
PELND L 91T, FelEDRBEH 2 WX BRI R — RSy VOEFE Y BEERICT HFE, TN
ROBHFEC, H LWERLELT LT Y XADFRE Lo — 7 L— MNEIZIE T » VOEEK DD LN LD, =
joo N—RYZT LY T MU T O HEk & 2 TR v POEERS O E B LREIC LD F =T —

FEMRTRTPES AT D LR *Graduate school of System Engineering, Kinki University
FOTWK T LR AR T ¢ 7 AR **Department of Robotics, Faculty of Engineering,
Kinki University

47



PLEORS: T o 58 sy No.49

FOMEEFREET D FEL =2 —F by NEAN
FREN o= L — FOERERNEZFH LT
VL= ey F UL A FEN R ENRRESN
T35,

SCF - B T, i S N—=T L — |
FEI D 2 [HHEG 2 TN 7T HFRE, 2 Ml EE
L., XFEOKEIOFERIEROHEET 2 FELL
ST T — b~ F o P EAWSEFEM, T
B H A 2> & il & 7o 2 ffli 28I T 5 Fikie KR
RENTWA,

CFERER TR, 2 EEBOT T L — ey F T
T soahv o bkt T T L=y TS
WCEDTFHEL —a—F L xy FU—7 ZHVTEFiE
TR EMBRIN TV D, CFFEFIL. OCR Ol 2 ik
BT 56620 b5,

WERDOF A= L— FREEIL. 7L — MRk
SCFEELE A —EOHANCHE > TWD Z & RIS LT
BONEL . BRERF L A—F L— MIHIETE T
W, FIT, KAHETIE, 2k ST L —
ORBHICKHS AT e/ X H 12, SVM (FhR— by & —
~ ) ERWEHRTEOFEE TN —=T L — ]
MEICE AT 2 FEICOWTHRRD, Fr—T 1 —
MO TR, £, =y POBELS DAL
L, R - IUEAE - B> S LAEICE Y Ebh
TRk L CF o =T b— MEM AR D A, K
12, AflE ERoFEICHEK S SVM (R — h Y
H— ) ERWTEOFEMEES T V=T L —
R EHBIL T, ZRITFT =T L — FOfLE
ERHET D, TOTEEAAREBARLUSOEOEFIZ
WH LT, 2EEDF =T L — F ROFEF o —
7L — b OBERICET D T ALY FEEOE, HK L
FoN—=T L — MNEOHEEEOZE, IEF & AROFEE
BT o N—TF L— MR RIETHBICOWTER
~5,

2 ETIX, T3 —7 L — MaHFEIZ O TOM
HPNE & BARM 2 kAR T, 8 BT, PR
BRI DA 2EGICARTEEZ A L7286 oMt
FERE TR L, 2 O RER ORI X B A~
DEBIIONWTELET D, 4 BT, AgXoxed
LE NSOV TR S,

2. Fuon—=7r— MFiEOME
2.1 FHBEROIERK

HmEEN LT NN L — M ERET A TIEE L
T, ANE— B O B O B EE EE R D
SVM(H R — bRy 4 —< v )& 5, SVM X, &
BET 2 2 &N TELRZOBEMTEO T Ty —Y U
e RIZ 72 % 8 i (maximum-margin hyper-plane)
ERT LV T SNIFERH Y . G2 b FE
TN ERIC, bo b b RIBIIREIZEBE A FEHT

48

HZLEMWTE B,

FRAEE SVM Ot E 1L, LT ORIETITo 7,
SVM O%E T, A X VT L HARDOHEGOF /=7
L— MZXLTENENTo T, A F Y THEEOT
N—=T L — hOH A X%, #t 110mm X £ 520mm (7
AT M 4.72) THDH, HROHFHREOF N —7
L— FOY A XL, it 165mm X 330mm (7 A7
Mk 2.0) THY, IREDOF L R—F L — FDHA
A%, € 125mm XA 230mm (7 A7 b 1.84)
ThD,

ER, ABlOFEEEBEERT HICHZ) . FEm
BOERRDOEVNZ X AE L IR T -0 20 B %
77 —OHIZ. BREDF L NR—=F L — DT 2L
Mt 1.84 2 A XV TEDOT AT ML 4.72 1268
THEEHEBEIERT D (ZhEA XY THET AT K
EMESRZ EI2T %), o BIX, AARHEGOF N —
FL— hDT AT MHITESWT, RS AR
T5 (ZNERAKET AT ML EFESZ L1279 5),
EfE LTOF =7 L — hOFEEBRO KRS I3,
T AT ML 4.72 OGAITHE 144pixel X fit 33pixel
LB L. TANY M 1.84 OEA I 144pixel X
fit 78pixel £ 72D, AL L TCOF L N—=T L — L
ShoFEEBORE SITH LTS, FEkIC, 2 O
TANXT NEOREZEHELTN S,

HAROEMm L, KA, 8 NI L 5> ThyN—
TL— NOOREIS>TND, ZIZTIE, HATHEM
WXL DERMORBE L T2, FEHEBHOF N
—F L — kLT NR=FL— kL bic, BT—EHE
B LU—Ar— LBz LTEL,

SEEmGE OKEL, FrN—FL— |k 50 ¥, FET
YN—=T L— kB0 ENENHE LTz, SVM D5
WZRIAT 2720, A8 T 100 F OB I T 25 H#%E
il e OVER & AploEE o R %2 XML (Extensible
Markup Language) 7 7 A A THRIFL THL,
FUNR=TF L — 50K EIET L N—=T L — K 50D
Eit% % Fig.1 \Z7,

R D IZ L > TRIBE~OEENRS 200 E
IMEFEBRCTCTF v 77510, #blEs SVM &, F
VR—=FL— K EFEF o NR—TF L — N EbE R
ez 20 #. 40 . 60 #. 80 #r. 100 #&d 5 @b
ERR L T <,

WSH0" | BRSO Ry - "
©52-681:61-56 33-39 SS2M 73-14, §-43|064-
= _ i = Bt = F,’f ) G

Fig. 1. License plate and non-license plate learning
images.
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Fig. 3. smoothed image,

Fig. 4. extraction of vertical edges

Fig. 7. extracted profiles within the allowable aspect
ratio range
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Fig.8. mask images

Fig. 11. Detection result for license plate in test
image.
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Fig. 12. License plate was not detected when
allowable brightness range was set to 30.

Fig. 13. License plate was detected in same vehicle
when allowable brightness range was set to 5.
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Fig. 14. License plate was not detected on a gray
vehicle when same processing was performed with
allowable brightness range left at 5.
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Table. 1. Detection rate for each of the 10 test
images, and the average detection rate, for each
number of learning images when the learning
images were set to the Italian license plate aspect of
4.72.

Number of learning images
Image 20 40 60 80 100
No.
1 80 90 90 96 96
2 0 36 93 60 80
3 15 96 100 | 100 | 100
4 100 | 100 | 100 | 100 | 100
5 100 | 100 | 100 | 100 | 100
6 15 100 | 100 | 100 | 100
7 45 96 100 | 100 | 100
8 45 90 83 96 96
9 65 30 50 73 86
10 30 90 100 | 100 | 100
Average 50 83 92 93 96
value
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Fig. 15. Average detection rate for each number of

learning images when the learning images were set

to the Italian vehicle license plate aspect ratio of
4.72.
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Table. 2. Detection rate for each of the 10 test
images, and the average detection rate, for each
number of learning images when the learning
images were set to the Japanese license plate aspect
of 1.84.

Number of learning images
Image 20 40 60 80 | 100
No.
1 58 93 90 100 | 100
2 100 | 100 | 100 | 100 | 100
3 62 76 83 86 76
4 60 76 66 76 83
5 70 100 | 86 96 96
6 98 90 93 96 86
7 100 | 100 | 96 100 | 100
8 100 | 100 | 100 | 100 | 100
9 52 93 73 80 83
10 52 83 56 90 60
Average 80 91 84 92 88
value
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Fig. 16. Average detection rate for each number of
learning images when the learning images were set
to the Japanese vehicle license plate aspect ratio of
1.84.
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