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Development of Real-Time Tracking System Through
Information Sharing Between Cameras

Seon-Hyeong Kim' + Sang-Wook Kim'

ABSTRACT

As research on security systems using IoT (Internet of Things) devices increases, the need for research to track the location of specific
objects is increasing. The goal is to detect the movement of objects in real-time and to predict the radius of movement in short time.
Many studies have been done to clearly recognize and detect moving objects. However, it does not require the sharing of information
between cameras that recognize objects. In this paper, using the device information of the camera and the video information taken from
the camera, the movement radius of the object is predicted and information is shared about the camera within the radius to provide
the movement path of the object.
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Operation of real-time tracking system
Input | ctis the plate recognized time, num, is the plate number.
Output | path is the path of the tracking vehicle
1 addCamlinfo()
if takeimage(cv,) = true then

2

3 img, « captured image

4 if string(img,) = nunt then

5 path < loe(c,)

6 t,, = current time — ct

7 de, =t X speed

8 foreachc; in€C

9 de, < getDeviceDistance(cfc"c,ci’“")

10 if d,, < d,, then

11 foreachcjin ¢;

12 img;« captured image

13 if string(img;) = num, then
14 | path < locc;)

15 end for

16 end for

17 return path

Fig. 6. An Algorithm of Real-time Tracking System
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camid time cam_type  cam_dis  pic_ink car_num cam_connect
2 202001-2317:50:14  web_cam2?  0.000000  Z:HDD1/cam2jmg_000003.jpg  AAS602PE on
3 202001-2317:50:14  web_am3  0.000000  Z:/HDD1/cam3jmg_000003.jpg on

(@)
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cam_d  tme cam_type  cam_dis  pic_link car_num cam_connect
2 202001-2317:51:48  web_cam2  0.000000  Z:/HDD1/cam2/img_000040.ipg on
3 2020-012317:51:48  web_cam3  0.000000  Z:HDD1/cam3fimg_000040.jpg  AAS60ZPE on
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camid  tme cam_t cam_ds  pic_link car_num cam_connect
3 202001-2317:53:50  web_cam3  0,000000  2:HDD1/cam3/img_000085.ipg on
1 2020-01-2317:53:53  web_cam1  0.000000 2:HDD1/cam1fimg_000086.jpg  AASG02PE on
©

Fig. 8. Image Storage and Number Recognition

250 233.891998
200

o

W

% 150

£ 121983002

E

T 100 8.635002

£

& 2.331001

wn
=]

28403

B.235

207 1062 2106

Number of Analyzed Image

=]

mTOTAL search = SYSTEM_ssarch

Fig. 9. Elapsed Time Comparison

2 =xolAe AlLE] 554 7HEe] HEE o]-85to]
AFE FAIL ol FHRE AlTcte AlLEE AlbeIH.
AlFshs Alade AREHY ERES 7INe R it
71714 Ee} YJHAHEE ARSI BUET . AL
S5E Ve Ve s £ A 42 BAS ¥
@] HMeE &9, HolgHelio] AH HolHE
7t 2 age] o gt g dlEettt. B3 v Wioll Sl=
Zhejetel]l isf o]mAE FAste] Mg 2, 7ivEke]

0

[e]




142 FEXM2EE=2X/ERE & St AL HMoB H65(2020. 6)

A 2age
ARt A2

GESETE!

8AolA 25 A o]

il < A 92 5 i}%% FH57] R A8

o] 7/ido] €g Qi ¥ W AlgtE Fideto] dis) JEE
T5t7] w&of %‘ < 45} g
References

[1] M. K. Hossen and S. H. Tuli, “A surveillance system based
on motion detection and motion estimation using optical
flow,” [EEE 5th International Conference on Informatics,
Flectronics and Vision (ICIEV), pp.646-651, 2016.

[2] D. K. Yadav, L. Sharma, and S. K. Bharti, “Moving object
detection in real-time visual surveillance using background
subtraction technique,” JEEE 14th International Conference
on Hybrid Intelligent Systems, pp.79-84, 2014.

[3] P. A. R. Savoie and A. E. Boulay, U.S. Patent No. 5,895,436.
Washington, DC: U.S. Patent and Trademark Office, 1999.

[4] S. A Hameed, O. Khalifa, M. Ershad, F. Zahudi, B. Sheyaa,

and W. Asender, “Car monitoring, alerting and tracking

model: Enhancement with mobility and database facilities,”

[EEE In International Conference on Computer and

Communication Engineering, pp.1-5, 2010.

D, Balakrishnan, A, Nayak, P, Dhar, and S, Kaul, “Efficient

geo-tracking and adaptive routing of mobile assets,” 2009

11th [EEE International Conference on High Performance

Computing and Communications, pp.289-296, 2009.

[6] M. O. Thomas and B. B. Rad, “Reliability evaluation metrics
for internet of things, car tracking system: A review,” /nt.
J. Int Technol. Comput. Sci.(JJITCS), Vol.9, No.2, pp.1-10,
2017.

[7] Y. Y. Chen, J. R. Chen, L. H. Chang, and S. C. Hung, U.S.
Patent No. 9,761,135. Washington, DC: U.S. Patent and
Trademark Office, 2017.

[8] C. Caraffi, T. Vojif, J. Trefny, J. Sochman, and J. Matas,
“A system for real-time detection and tracking of vehicles

—
S

15th International
[EEE Conference on Intelligent Transportation Systems,
pp.975-982, 2012.

[9] H. Lee, D. Kim, D. Kim, and S. Y. Bang, “Real-time auto-

matic vehicle management system using vehicle tracking

from a single car-mounted camera,”

and car plate number identification,” JEFE - International
Conference on Multimedia and Expo. ICME'03. Proceedings,
Vol.2, pp.1I-353, 2003.

[10] M. Betke, E. Haritaoglu, and L. S. Davis, “Real-time multiple
vehicle detection and tracking from a moving vehicle,”
Machine Vision and Applications, Vol.12, No.2, pp.69-83,
2000.

(11] D. M. Babu, K. Manvitha, M. S. Narendra, A. Swathi, and
K. P. Varma,

Recognition System,” In International Journal of Computer

“Vehicle Tracking Using Number Plate

Science and Information Technologies, Vol.6, No.2, pp.

1473-1476, 2015.

I

https://orcid.org/0000-0003-3916-7468
e-mail : kimsh9510@gmail.com
2018¥ A5ty S8 AeH(SHAD

20189~ A BEHSL AFEE

w\}y}xq
TAEE: WY AFEY, A2 A,

o

443

https://orcid.org/0000-0003-0717-7549
e-mail : kimsw@knu.ac.kr

1794 A%k AAA1BIHEHAD
198149 A&thetw FHFEISHAAD
19899 A &thsta ZHFEZEH(EAD
19828 ~d A AEHSL FFETR

3

TAZok: Hetd wrof, dvHo], AEUEYl




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


