szuufamuso i dInedusaisiuniete Zigbee

Naresuan University Electric Vehicle Tracking System by Zigbee

woFwady duninsy  IvE 52371467

WA WINIY ST 52371481

¥ : o
NOIWLARME AT NI T AT

YN, \ b 1191

................................

wwsomniado, ‘1&5 :

UHYINEI S 795 3 4815
= & o 1 4 = s o g o &
WBaaniinuiibiludmmbvesmstnmmingnniggnininisumansiain

=3 = =y [ = a ~ <
muIeianssuneniane’ madndimanisnlibhuacnendunes
AN IAINTINANTAS M IN IR

UmsAnm 2555



L

b
#aelnsany
Yo -~
Aantiulasaany
d 1
o1sgmfSnu
-y
AL ELR
MATV

msdnun

TuSusedlasenuianssy

szuuasmusn IhumInnauusasiuniodin Zigbee

or A W o o
HWIHIRDY AUNINII e 52371467
= o w
IR UIWH W 52371481
o ¥y o
DIDITOLATHY AU
o = o
AIAINTTIHADUNUNDI

Fanssu Itz reufinnes

2555

' 4

= o = o axy v &4
AMSIAINTTUMTAT UK 1INSIADNIFIT agumiﬁimwmnuuﬁLﬂuﬂ?uwuwm

o - o v o = ] o
ﬂ'l'5ﬁﬂﬂTﬁ'\Nﬁﬁﬂ’gﬁi’Jﬁ'}ﬂ'i'iﬂﬁ’lﬁﬂ'iﬂmfﬂﬁ TVNIAIMNITUADUN UADT

AUNTTINS MU TATIINIAING TN

( m?qamai vnilsz nnama)

éc/-rv, 7 /(f/ﬁ v 7@/‘7

.................................................... nNITUMNI

EYC S Y
(ﬂ'i.’s]"]'ﬂﬁl NITINET)



#atelnssnu seadnauso IihamImandousalsduas oo Zigbee
dentinlnssam wedundy  Himinsg sHA 52371467

WAL Tt SWA 52371481
sl 2105 diAsug dadii
CAVAELR Jeanssuneuiiae’
MATN Franssu i uasneufiuned
Fmstiom 2555

unfnge

'
A o

Vggiinuiigejsmuuieduszorisnvaruazaousglduimasa i
sy e mmnuisgesnafiso lifhngatouiing igaseaiudlavms
Tunaazthe Teofinseennvuszvuldaseuaguituiins@use e wiuassey
wIngidowsaas Winasgumsdems 3o TBEE 802.15.4 Zigbee Tumsiudadoyn
sgunasn i vimed Tnue uasthuuaamoisovfh a yaveasuflaems Taoh
v

° [ [ ° o a
Foyadwmiaaznnwisa i dalldnounalaolssnunaesfinneiinand

¢ 4 .
viniudadeyaeon hinaasnte u yroeaiuglavms



Project title Naresuan University Electric Vehicle Tracking System by Zigbee
Name Mr. Wanchalerm Junsong 1D, 52371467

Mr. Witsawa Namwongs ID. 52371481
Project advision Mr. Settha Tangkawanit
Major Compuler Engineering
Department Electrical and Computer Engineering
Academic year 2012

Abstract

Naresuan University Electric Vehicle Tracking Sysltem by Zigbee, that purpose lo be a
comforiable system for NU-EV’s passenger to know an arrival approximated time on each
NU-EV's Stop. This system is designed to cover all NU-EV traffic area for red line
around the university. The System users IEEE 802154 “Zigbee” wireless standard for
communication between EV, X-Bee router node and EV’s Stop, that sends EV’s position
and velocity dala to gateway computer lo calculates the approximated times, Then an

oulput times are sent to display on EV’S Stop
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1 4
msan 2.2 Hasdeyaninitien Tuga

Had fose

$GPGGA | Time, position and fix type daia

SGPGLL Latitude, Longitude, UTC time of position fix and slatus

$GPGSA GPS receiver operating mode, salellites used in the position solution, and DOP values

SGPGSY Number of GPS salellites in view satellite ID numbers, elevation, azimuth, & SNR values

$GPMSS Signal-lo-noise ralio, signal strength, frequency, and bil rate from a radio-beacon receiver

SGPRMC | Time, dale, position, course and speed data

SGPVTG Course and speed information relative (o the pround

5 ' | ' - ¥ A o
DIndaYaR 199mMuA13199 2.2 wunssnlsansrnivanenl4fiss 2 Vadne
= 5 1 ar = o
$GPGLL e lodumdmmisdpiuvesso Wi wwiinodousns uazilad SGPVTG
& 4 a Y & '
o 1inus 1 (Velocity) Tumistadsunvessa I mmninadousaas Fuvazdod

- o &
u3huvesilse lundasi

2.5.1 Wod SGPGLL
4 = & 1 é = L 1
HaausziilufasnlFvendumisdsannsosswisgduvuvesz Tundadedis

¥
\ it )
audeyadeliil Tauldasan 23 etiuwnzuaverioya
“SGPGLL,3723.2475,N,12158.3416,W,161229.487,A,4*41 "

M3 2.3 evwanyuzvesyszuafaadeya SGPGLL

o AD0N 185U

Message ID $GPGLL GLL prolocol header
azAYa 3723.2475 | ddmm.mmm

N/S Indicator N N=north or South
nBANYA 121583416 | dddmm.mmm

E/W Indicalor W E=east or W=wesl
UTC Time 161229.487 | hhimmss.sss




17

Status A A=data valid or V=data nol valid
Mode A A = Aulonomous, D=DGPS, E=DR
Checksum *4]

<CR><LF> End of message termination

252 FHad SGPVTG

vl d sedq ¥ o 4 Ak a
HartlvzdludaanisvenanuG ) lumsmaeundannsossmogluuyyes

w o " 13 4 ) =
sz Tundadaethsmmdoyade Wil Tauldarsiah 2.4 eSuiuswanBuavesfeya

“SGPVTG 309.62,T, M,0.13,N,0.2,KA*23"

A9l 2.4 eFvwdnyuzvenlssluaNandeyn SGPGLL

Pe et Medum
Message 1D $GPVTG VTG prolocol header
Course 309.62 degrees Measured heading
Reference T True
Course degrees Measured heading
Reference M Magnelic
Speed 0.13 Knots Measured horizontal speed
Units N Knols
Speed 0.2 km/hour Measured horizonlal speed
Unit K Kilomelters per hour
Checksum *23
<CR><LF> End of message terminalion

2.6 S3UTHINTLHINGA 2 99 [2]

MIATUIUMITZUSHIITEHTINPA 2 gaRomsId s 2 dwndataaludnyae

ogsuAY (x,y) Mnualiiiluge B(x, ) vaza B(x,,y,) egluvuszunlan #
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o 4 A s "o ﬁ! o o
dynamics 31 kinematics WlumsAnyimsmaeuiivesTaq Tao lidilafamumgiiliag
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3.1 MATINTZVURAMUIS I W Inendausails

Gateway

EV-STOP

|
sifi3a  awmswszun@aause I InndnusaasHun5 Y Zighee

gl 3.1 dlummnswvesszuvdaawse IdimAannduusas lavimanms

»
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s fheeimssudeyadumisitanasdai XBee 11169 X-Bee Tnumznimed
al é’.v o c]a :’; L di
¥ANTY X-Bee Inuasmimasszminisaunndumahidy X-Bee Niadingiumios
- 4 g oA ' a w °
aaufimesnadndiiodsznasadimsilsznanase Wi wmInndousmstazims

] ¥ 1
aalilds X-Bee Nandsagiuihoreasn i mmiinodousas daldusmsewzanniedm

msdszuunase i inndousas l8heese Iihisdumarntaiiela

3.2 maszydumtavessolnih

Tugavendumisiiia {u ET-MINI GPS fiawiszinamdyg s fondaomsdy

o
>
s

=4 1 . 1 o ¥ o o 1
A1UNUN{Y $4-1513 SIRF Star IV AR5 lumsomandayainlizuim 1 Juniineada (
& .d ) ] . . L
YUDYNNITAIN )el‘ﬁﬂﬂﬂﬂﬂﬂ 1Av National Marine Electronics Association (NMEA) 0183

N VoA s
uanstoyamumisitldninmsdmon Maknmnsdeaisoynsy (UART) TTL 3.3 Taad

5132  Module GPS 3U ET-GPS MINI

$GPGGA, 113230.000,1644.7696 M, 10011.7926.E,1,06,4.6,190.7 H.-33.0.M, ,0000%7A<CR><LF>

$GPGLL, 1644 .7696,H,10011.7926,E,113230.000. A, AS9<CR><LF>
$GPGSA,A.3.19,13,03,06,16,07,...,.. 6.7.4.6,4.8%32¢<CR><LF>

$GPGSY, 3.1.12,19,76.083,21.13,60,300,41,03,56,034,32,06,35,038, 34%71<CR><LF>
$GPGSV,3,2,12,16,20,037,36,07,19,324,42,23,56,178,26,28,02,255, 30=#72<CR><1F>
$GPGSY,3,3.12,30,00,000,18,42, 40,108, ,11,29,080,,32,18,220,#70<CR><LF>
$GPRHC,113230.000.4.1644,7696,H,10011.7926,E,0.00,51.15.070413,, . AwSF<CR><LF>
$GPYTG,51.15, T, M, 0,00.H,0,0.K, A»3D<CR»<LF>

$GPGGA,113231.000,1644 . 7696, H,10011.7926 E. 1.06,4.6,190 .7 K.~33.0.H. 0000#7B<CR><LF>

SGPGLL, 1644 .7696,M,10011.7926 E,113231.000, A, An58¢CR><LF>
$GPGSA,A.3.19,13,02.06,16,07..,.,... 6.7,.4.6,4 . 8832¢CRY¢LF>
$GPGSY.3.1,12,19,76,082,21,13,60,300,41,03.56,034,32,06,35,038, 33%76<CR><LF>
$GPGSY,3,2.12,16,20,037,36.07,19,324,43,23,56,178,26,28,02,255, 31#72(CR><LF>
$GPGSY, 3,3.12,30,00.000,18,42,40,108, ,11,29,080,,32,16,220,%70¢CR><LF>
$GPRNC,.113231.000.4,1644.7696 H,10011,7926.E.0.00,51.15,070413, , , A»SE<CR><LF>
SGPYTG,51.15, T, .M. 0,00, R, 0.0, K, A#3D<CR><LF>

sGPGGA,113232.000,1644.?Sggkﬁ.iﬂg}l.7926,E.1,?6L1.§A199;7.H.—33.U_H..0000*73<CR><LF>

AAMATY asaa

33 dnwuzlassaindoyavedli/sianos NMEA 0183
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NuTnsnouInsaninszna ARM Corex-M3 1105 STM-32F103/128 A208UAT NI

w -
JUAIY0YA baud rate N 9600

={ @ d 1 1 o I = oo
5135 unawadwinise N Tugaszydmiaina lan

3.3 PS Tracker Box

GPS Tracker Box iundosdifinnssfindfimoluussgszumdumisisavesiniy
103 annsodadoyaiio IfimS 01015 a0 Zighee TnulFlunn X-Bee 2.4 GHz sz
w3 avuRina 1 i8au Zigbee 1 Tlgun3 nsnoufiumodinaiad Dinuneufiamedinand 3q
shdeyai Idlilda Ll ins oanoufiome f1i3dnefitunsgmdeyadelyl mulundes Grs
Tracker Box dssnenlfaulugandn s @ fie lulasnoulnimed 32 iin aszqa ARM
Cortex-M3 U85 STM32F103/128 fuTuga X-Bee uazlugadfiiod ju ET-GPS MINI nwlu
wipstaiiszmuamarmuzvosTina i luiaagd moluioglussdlaite 1dd14

annsodldimailanininuanss hlsise glawmniolundos Gps Tracker Box uansnagll

71f3.6  1M38A319 Module #1497116 T4 GPS Tracker Box
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