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Design of Border Surveillance and
Control System Based on Wireless Sensor Network

Hwang Bo Ram' - An Sun Shin"

ABSTRACT

WSN (Wireless Sensor Network) based on low-power is one of the core technologies in the ubiquitous society. In this paper, we
present a border surveillance and control system in WSN environment. The system consists of static sensor node, mobile sensor node,
static gateway, mobile gateway, server and mobile application. Mobile applications are divided into user mode and manager mode. So users
monitor border surveillance through mobile phone and get information of border network environment without time and space constraints.
In manager mode, for the flexible operation of nodes, manager can update to the software remotely and adjust the position of the mobile
node. And also we implement a suitable multi-hop routing protocol for scalable low-power sensor nodes and confirm that the system
operates well in WSN environment.

Keywords : WSN (Wireless Sensor Network), Border Surveillance and Control System, Static Node, Mobile Node, Mobile
Application Mode, Routing Protocol
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const uint8 CODE macRadioDefsTxPwrCC2591[] =

{ 20, /+ tramsmit power level of the first entry */
(uint8)(int8)10, /+ transmit power level of the last entry =/
/*20dBm=/ OxE5, /+19dBm=/ OxD5, /+18dBm=/ 0xC5, /*17dBm=/ OxB5,
/*16dBm#/ 0xA5, /+15dBm=+/ OxA5, /+14dBm#/ 0x95, /+13dBm=/ 0x85,
/*12dBm#/ 0x85, /*11dBm=/ 0x75, /10 dBm=/ Ox65 }

Real RSSI = Register_value - RSSI_offset:

if (RSSI_data - Real RSSI < 5 ) {MAC_RADIO_TX_POWER = 0x65:}

else if (RSSI_data - Real RSSI < 10 ) {MAC_RADIO_TX_POWER = 0x75:}

else if (RSSI_data - Real RSSI < 15 ) {MAC_RADIO_TX_POWER = 0x85:}

else if (RSSI_data - Real RSSI < 20 ) {MAC_RADIO_TX_POWER = 0x95:}

else if (RSSI_data - Real RSSI < 25 ) {MAC_RADIO_TX_POWER = 0xA5:}

else if (RSSI_data - Real RSSI < 30 ) {MAC_RADIO_TX_POWER = 0xB5:}

else if (RSSI_data - Real RSSI < 35 ) {MAC_RADIO_TX_POWER = 0xC5:}

else if (RSSI_data - Real RSSI < 40 ) {MAC_RADIO_TX_POWER = 0xD5:}

else if (RSSI_data - Real RSSI < 45 ) {MAC_RADIO_TX_POWER = OxE5:}

else {MAC_RADIO_TX_POWER = OxE5:}

Fig. 3. RF Power Control Algorithm
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Fig. 4. Implementation of System
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Table 1. Accuracy of Packet Transmission
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10 100%
100 20 100%
35 100%
10 100%
300 20 100%
35 100%
10 100%
500 20 100%
35 100%

woAlzge] SRS B S8 HlelE sk A
: 1

ToAl muld ofZg Ao A7t weate © A A7k
AYEE =450t Fig. 59 Table 1S Alo]EYo] S 3}
Uz Agksta A =272 ?jjﬂa}r:h 7}z4zﬂ Ao A

3l 1003] 01]"1 500Q s .
Fig 59 Tabe 12 sﬁ S0 i 62 ol Y

AHgAst gl A B

4] Akste *1”3‘01 E A A A E

A5k WSNEZOIAE A%sha Aol $48E el

o
=

Alolel S Bt Agsd #8438 + . 4oz A
JolEglo]= #Edtogxd AA YEYA] 41
-’F ot BA A7t AFE Ao AAxEE
o WEl Fow B AW G9Y TP
H olEl 7 Agd) o]#]3 A|AHES Haalo] 9

b
(1
o &

il

o
L

°*“,‘

Qoo 44 o x &
ox
ol

PCE AeishA =Hed 2 H*N gazk thk Al ol

A BAT F vk WA 2 ReAe avfEEoRE
HelEg gt dahs w=s Jmowﬂ Aod gl
AzRE FEstel AR el s e
el Aata s dgEs AL FAskr

FF A AR A BES Fotste] AA
X9} o] F¥ @7 hF oluAE AL, wapdd =
£ GPSe] A& 912 AkS 918 el sl AT A2
ofth. o] glel = muled :xEE ol§3) £ AR FHash sk
e Aol VEAD AvAE B, wE V)50 &
gresh glolans JeE FA dEesnt 245 M)A
HEN AEg Aojeln dix 48 £ Rold

References

[1] Jiseong Kim, “Design and Performance Analysis of Welfare
Management System based on WSN”, KOREAN SOCIETY
FOR INTERNET INFORMATION, 2008.

[2] Younghan Kim, “u-Networking Technology”, Jinhan M&B,
2010.

[3] Bellazreg R, “Border Surveillance using sensor based
thick-lines”. Information Networking (ICOIN), 2013.

[4] Yewon Jeong, “Optimal Configuration Method of Sensor
Network for Instrusion Detection by Considering
Environmental Factors”, Korean Institute of Information
Scientists and Engineers, 2013.

[5] Vikram Krishnamurthy, “Decentralized Adaptive Filtering
Algorithms for Sensor Activation in an Unattended Ground
Sensor Network”, Signal Processing, 2008.

Ofol

T

e-mail : bhrwnag @dsys.korea.ac kr

20139 At A E S (F AL

20133 ~ & ZH k| [H 6_]—]11 A7) ;ﬂx}%@_
EREE

A Eok: Wireless Sensor Network

ot &= A
e-mail : sunshin@dsys.korea.ac kr
19733 A&diehan A4 sH(3 8t}
1975\ b= ekl J B FAI(F S AL
197911 ENSEEIHT A X5 A1(&gukA})
19799 ~ 1982y of=t gk w4
19799 ~8 A mEUEn AT} w
Ao} Wireless Sensor Network, Ubiquitous Gorrputmg/Network,

IPv6 Multicast




<<
  /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


