Measuring the Greenhouse Gas Emission Reduction and Management
System Using Bluetooth Sensor Node

Seung-jin Lee* - Kyo-hong Jin**

Q o
oJAFBHRkE AT SEHE A ] T Alolu] B F7bo) A ol ahekas] ME Y Fol] 4]
@ eBOoR Phe BN o BT ) A ] FAAT oS AL AR A5 B ol £
A A £ AR S SAstel sk Wi del evh gasked SeE 4 e 3E A
shar dolefule] 2 Aulol A #el & 5 Qi A28 LS AEE of Fel Aol i e AvhE trke] o] 4
509 oI A otol ol B A1) FAAE, G W A, GRSE o189 1A 975, A9 ¢
AT e 52 A ol g5 18 5 QES AFehi olrh ASHe Al 2HS A& A0A S o] g3t
Argroll A - Aelol ket Aol solu AF PRS2 PE o BAsHE ek ks A A ol

§& o] o sk WE Agol E8ol 9 Aoz /e

ABSTRACT

Carbon dioxide is a major cause for which accelerates Global Warming. Therefore several countries are working on the project
recommended to use a bicycle instead of the car when you move to the nearby destination in an effort to reduce the emissions of carbon
dioxide. In this paper, It was developed to measure the greenhouse gas reduction using Bluetooth Sensor Node by riding a bicycle instead of a
car and management system in order to authenticate the riding record. The developed application provides various information such as
individual bicycle mileage, greenhouse gas reductions, bicycle riding path, the number of planted ginkgo trees. This proposed system is
expected to be helpful to green house gas emission reduction because the usage rate of bicycle will increase if government combine ways to
offer people rewards such as pin money or tax breaks for people who take advantage of the bicycle with the project.
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Fig. 1 Greenhouse Gas emissions reduction
measurement and management system
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Fig. 2 Greenhouse Gas emissions reduction measurement
and management system operation flowchart
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Fig. 5 The flow diagram of Bluetooth Sensor Node

R
il

£
g
[m

238 oojR A5 e o] A A
7} EZE o] AHF S A4E T ESHA
8bit o8 = A gt} 18|l 2% wir}
REE 8bit Hlo|E gt HAFIL 7t

3] [ 47} 2010] 5

—(Emt

o

|Iits

Eal

rlo

fRo Lo o o to
[ go ofy A Hu K

L]
[
=
|m
fu)
]
o
[
i
oy 1o
ofr
_?‘_',
o
o
o
[
fil
)
m
il

&
o
[
-Q,
o
>,

k)

o
fu
N
el
ut
i
fu
jine
T
M
to
il
oxl
o
&



YRR HEE Abgat=d Zag e fA2H
& AA3s . 18] 3 UART(Universal Asynchronous
Receiver Transmitter) & 21 -& 13l & 541 Qloj o] &, &
X E %7]3}, UARTO®] 5. # ©] E(9600bps) = 4 4

staich

332. = Rol= ofFg Aol A

EZEA AN =2 RE F43 Ho]HE An}
E tjuto]zo A AAbste] A& A AR} &
2uE AZE, 72 H(Google Map)S E3 &7}

SHA G o]m ] AREZ SARNA A H o Z B
7] 18] 29 63} 2©] GUI (Graphical User Interface)
BAE AT AduRolE o] F Aol A& et

At

e ‘!_n.»\_ﬂi

=H= 1}%‘171’ ...........

Za

gy

Lhban

ﬁlil'ﬂ xm-n olfed rud?

B k!
ousgemL 1 st
LR sl

Scom for devices

a8 6. e otEZolE

ofZz[#HolM
Fig. 6 The developed android application

FEA *ﬂ/\L_E% s AA
TRt o el A ]rﬂ ZXL“J e S E3Ha

3 FomM JtE o Zg Aol o] A 0w &
A5 Gels) Botrt

AR T Wl A 57 7hes Ha 9] A
1km7] 9 Ao ImEY = 1kmZ 3 AL 44
100mEY & Al gstn 2 A4 249 7AgE thS g
A 29 Aol v mste] tha B} QS Ao o
ek 29 72 AHA AT 20 E Eo @A E
ol ZFz| Aol Aol AHA B AT, oikstErA A3

F,GPS ©| T AR HA, A2 dY LYo F5 2m)
E tfjufo] 2 3t S T3l 8 7hssit) 7 #2kS oW
B FA A 1356.933mo] 1L 23

rl

¢

ghEsto] 44 o
7o) @ AFE-8 4.38% % UEFSITE
4, P ) |I“ 37y (W8] .2 138
EHERRIH conmnected to XISSFBIFHVLLI
LI =X Y] FAH 4R
JE Z5eE
YEE
m
ExuY Yo=Y
+aug Fuugl
o "E% V &3
(25 ]
s2wy
e L B

edad Lﬂh—l;l €§e 1355.1M
SHF At RUSmET52 2 6
+ E‘_Faau-g 141F3,§Mﬂ‘326n.9| s
&S

CUORLSS

a7 7. LE of Z2(AH oMol SE AY
Fig. 7 The operation test of developed application

1099



v.z =

B Rl BEES AN wES Adeke] 41
Aol 281 o] & 0L trho] 25h AB o] L4
b g AGFE FHRT Bt A2S A
STk o] A2Re ol AAA £AAE A £
712], ol kshera A7He, GPS Ol 54 7, A SR
o o} e AN s ARE BT 5 Ut o5 F Y
B AAAF YR A 2D B FANF] 9 A
Fulo] AERE 2L AAEBE B 5 g o
EREEI

5 AT Aol A= § FE A 2E Bl
23y

THE
ZEY S 4, Beste] AHES

o
_O‘E
=
B

2
[1] A, “AHA o] &9 17T a3 F47, g
RAAE] A9, 2009.

[2] A, SFH] AL http:/mubija.changwon.go.kr/

[3] WAL R0 o] § $5713 A4 A 9L §1% A
3§44 vk 7, (Ah #5874 3548, 2011,
[4] A7 A5 wAe AR QY <A 78

73 2>, 2011/8/28, http://www.newsje.com/

[5] Michael Miller #, $%7f, &Y, F9 ¥4,
“Discovering Blutooth, A}-©] €11 T] o], 2002.

[6] http://www.atmel.com/, “8-bit Microcontrolloer with
128KBytes In-System Programmable Flash ATmega
128A, Data Sheet.

[7] http://www firmtech.co.kr/, FB155BC User Guide v2.1

1100

R R}

0| £%(Seung jin Lee)

2011 Ao ehal A 2-g 8kt
& 3A

2013+ <l o 2 g
& A AL

A o
s Bok: HlolE B4, FAYEY

Zl 1 &(Kyo-hong Jin)
Ak eban 58 & ot
&AL
1993w Hab s 4508 2 st
FEAA
1997\ At e 378 & o) & shebAL
1997'd~20001d =g 3}ehd - A g A4
2000'd~2004'd & ]t &kl HE] W T o] B8k} g
2004 3~A A G ehshal A Apg sk} wa
Aok o H FAl, A VIES] A, 8] HE 2

7159, VANET




<<
  /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
    /AmeriGarmnd-BT
    /AmeriGarmnd-BTBold
    /AmeriGarmnd-BTBoldItalic
    /AmeriGarmnd-BTItalic
    /Baskerville-BT
    /BernhardFashion-BT
    /Blippo-BlkBT
    /Bodoni-BdBT
    /Bodoni-BdBTItalic
    /Bodoni-BkBT
    /Bodoni-BkBTItalic
    /BroadwayEngraved-BT
    /BrushScript-BT
    /CentSchbook-BT
    /CentSchbook-BTBold
    /CentSchbook-BTBoldItalic
    /CentSchbook-BTItalic
    /CommercialScript-BT
    /Cooper-BlkBT
    /Cooper-BlkBTItalic
    /Courier10-BTBold
    /Courier10-BTBoldItalic
    /DomCasual-BT
    /Freehand591-BT
    /FuturaBlack-BT
    /FZWBFW--GB1-0
    /FZXKJW--GB1-0
    /GoudyOlSt-BT
    /GoudyOlSt-BTBold
    /GoudyOlSt-BTBoldItalic
    /GoudyOlSt-BTItalic
    /H_CIRNUM
    /H_EQSYM1
    /H_EQSYM2
    /H_HEBREW
    /H_KEYBD
    /H_MULTI1
    /H_MULTI2
    /H_PROSYM
    /HighlightLetPlain
    /Hobo-BT
    /JohnHandyLetPlain
    /LaBambaLetPlain
    /Liberty-BT
    /MBatang
    /MDotum
    /MekanikLetPlain
    /MGungHeulim
    /MGungJeong
    /MJemokBatang
    /MJemokGothic
    /MSugiHeulim
    /MSugiJeong
    /MurrayHill-BdBT
    /Newtext-BkBT
    /OCR-A-BT
    /OCR-B-10-BT
    /OdessaLetPlain
    /OrangeLetPlain
    /Orator10-BT
    /ParkAvenue-BT
    /PumpDemiBoldLetPlain
    /QuixleyLetPlain
    /RuachLetPlain
    /SandSm
    /SandTm
    /ScruffLetPlain
    /Swis721-BT
    /Swis721-BTItalic
    /TirantiSolidLetPlain
    /UniversityRomanLetPlain
    /VictorianLetPlain
    /WestwoodLetPlain
  ]
  /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 <>
    /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.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


