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Abstract Recently, due to advances in both imaging technology and ICT, various types of image processing
services became available and the application services of these two technologies are diversifying. Recognition of
vehicle license plates is used in places where vehicle information is needed such as in parking management.
However, existing systems have economic disadvantages like issuing parking tickets and attaching unnecessary
equipment. In order to solve these problems, we designed and implemented automatic parking management
system through recognition of vehicle license plates by using emguCV that is based on OpenCV. Additionally,
we designed improved UI to handle the entire parking management situation which include information such as
details of each parking vehicle, parking time and remaining parking spaces without screen movement. This
improved Ul is implemented with the use of WPF which is the latest technology in user program development.
The emguCV used in this paper showed the most optimized performance in Intel based environment. With it,
we obtained the result of within 0.5 seconds of recognition processing time and over 90% of recognition rate.
Through improved UL, the manager could both simply and intuitively manage the entire system.
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[Fig. 11 Process of License Plate Recognition
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[Fig. 51 Result of the License Plate Recognition Experiment
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[Table 1] Evaluation of Performance

Evaluation | Evaluation | Required Taroet Proportion | Success
Ttem Method | Standard | 20| (%) | or Fail
Recognition | Recognition 0% 90% 70% Success
Rate Accuracy
Processing
Processing | Time of . 0.5
Speed |One License Real Time Second 30% Success
Plate
. Ease of
Efficioncy Interface 10% Success
of Interface .
Using
919 Table 12> Q14 E, SHARE F4l&te, oJgHo]
2 B84 5 45E7H] 710l He ARRE 7HRIAL =
HAE AR AL 2 RS eI
5.4 B
G4} 7143} ICT 7140 ubroa <ls) clopet el
o] dapE el Aula7h AsE Ha, olajdt 74
© BEIH 5 AHI2t chafst w3 gtk olF A5
A} s o4e Fal zma A2, B FR
2 AlE, SE S I AE SN 7hA] AlsE) e
AEAte] WG QAsh *Oﬂ ALgET 9]
B =Ro Al OpenCVE 27HOR BH= emguCVE

<]

[-3te] 2E F2k Bl E 9l
OlA15l= WP A 1
sto] At A Al
2E 5 o A A HEw S B T A
A2gle] e UIE AA sk
ko] ME s Fhuek o14lsto] dlo]Elu|o] 2o
Agete ‘M% o]t Intel 77| 2G04 X
v emguCVE ARg8te] HAIEE H
P A RIS HAststo] Abge] W
AIRAL, MySql-g 2H-g-8ko] -39
Hast vg-S A ZaAFA

A TRl AR NE

Astglom, WPFS

sk HuEos
1 =

(i

AH|

vl e
=
& Ea

]

o 7
=

-

o H

oo

L
EAFA
[e]

FE AR B =R Aokt AEa Had
4] vz} RFID 9 A4 58 283 25 o= ﬂ**
Qhishar weEfsl F= e FaRE Al st

ofof & Zojrt.



F=Akel7] et el Al Allsd A%, 2014

References

[1] Younjun Song, Jachyeong An, Nam Kim, “License Plate

(2]

(3]

[4

[}

(5]

(6]

Recognition Technology Trends,”
http://blog.naver.com/iknowiknow/40024326972, 2006.
Dong-Hun Seo, Haggai Jeon, Won-Don Lee, “An

Approach to Korean License Plate Recognition Based
on Vertical, Horizontal Edge Mtching,” Proceedings of
The 30th KIISE Fall Conference, Vol.30, No.2,
pp.610-612, 2003.

Randy Crane, A Simplified Approach to Image
Processing, Prentice- Hall, 1997.

Taejun Park and Tai-Hoon Cho, “A Study of License
Plate Number Recognition using Neural Network,”
Proceedings of KIIS Spring Conference 2010, Vol. 20,
No.1, pp.83-85, 2010.

Bong-Gi Kim, Yeon-Gyu Choo, “A Study on the
License Plate Recognition for Automatic Parking
Management”, Proceedings of SMT 2011, Vol. 8, No. 2,
2011.
Bong-Gi Kim, Yeon-Gyu Choo, “Recognition of License
Plate for Parking Management”, Proceedings of the
Korean Institute of Information and Communication
Sciences Conference 2012, Vol.168, No.12, pp.652-655,
2012.

2! £ 7|Bong-Gi Kim) (s3]

e 1989y 29 : A gkl
RAANSIZ (F3H4A

e 19999 29 : Aot Thekel
MApARSk) (Fshakap

® 199411 3% ~ 1999 2% : St
ERRECEESEEEIET 2

* 19999 3¢ ~ &A . Hdust

N 7leieha ARegeesiat g

20061 3 ~ 2007 2€ : 7iLiT} UBC(The University of

British Columbia) W3k

TP
G4 dloleHlol, fulTE 2 AFY

1088




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


