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Project Title Pole Climbing Robot
Name Mr. Pornchai  Prateeppomnsak ID. 52362786
Project Advisor Dr. Ponpisut ~ Worajiran
Co- Project Advisor  Dr. Salisa Veerapan
Major Computer Engineering
Department Electrical and Computer Engineering
Academic Year 2012
Abstract

Creating of Pole Climbing Robot semi-automatic control via a wireless signal imitate the
movement of a worm. The total weight 1.4 kg, length 75 ¢m, width 18 cm, height 33 cm, while
clamping. There are 5 degrees of freedom, Use the Simulink to drive model of the robot for
experiments, Analyze the system with FiO Board by RapidSTM32 Blockset modules. Use 5 servo
motors for all movements of robot and need to input pulse width modulation signal to them. One
servo motor use for elastic body, twe servo motors use for angles between 2 hands and two servo
motors use for gripping. Remote control system via Bluelooth with application on the Android

operating system. The robot is capable of climbing up and down a pole and it isn't fall.
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x+(1-k-2)x—10sin Q,-10sin Q) = 0 (2.3)

¥ 8/ o
2.3 unalAidaIUmeng
] o 1 ' Y dcda d o) 1}' @ P
nsaajuonadiulngezlduameinfivuiadn useiiage hminan uasiiees
r G ] 1 A i ] 1 =]
floundu e Idazaindonsnruguuazaunsoneuauesaemsiniioufians q Tasdiel
a 5 4 o 4 '
szAnEaw Fuses Tauomes (Servo Motor) Huilanamngaulunisdundousuoud
A o A =, I
iwesvintinvesfloundunmou unziiussiiavuiann q Widenldldaunnudoimsues
3/ 3 o 1
Aoonuuuyuoud luusazzaluuw
A o o
o7 ueme? Ao unei IWflinssunnse (DC Motor) Ngnilszneusanfuyaiios
] ] o =y y ] L. 4 o
wazdunuguan  Blulugaidrdu Tavuameivilaiieslawaedmiuldauiv
= o F ]
3 & fio a1 (Vee) 910U (GND) naseudygininIng (Control Ling) HINWISOAIVAY
o P X a
Tusmainyudroniovn'ld sndyopaufisudufon Taodggranldnuguiniiv
@ ar = @ o o d 1 ; 1 1]
dygaiadialugiadu (PWM) 11 TTL Level szavussaunewiduemeitazoglugon
('J ' anm, g o Y A ¢ o gq o o
4-6 Taas Yusgiuguavidveuemeiunazdl Jonvesuamessiiaiifie Tvuiaban
¥ @ = - a o LaAd
mninan Mussdiags Aundaenntos tazannsonuguaois1auAITNg (Logic) it
1o o 1w o X A ¢ o A a
TTL 1&lagass hisuiludosdonuisesdu (Driver) Bu q mazueimeivinlieziinviniugy
o P o A L] L] y
w35 Mnwlu degilasesinanslugali 218 Feaunsonrugulivyu ludumimionamg
ar ar IJ. a 13 -1
permAasnnunssdgygraadnlloul¥dumes Tivemesd udeznynldifivs 150 eam
& ¥ ] L o]
wiensasouminiu nieluwiegueronyu1éie 210 eamr ud bisunsonywithingsen'ld
4 . & et 4 d
iesninTassadrenwlulszneudrodrdimiusialiumlsa (vr) iimifnsdeaey
o [} as 4 o e 4
dunbansnyuvauwed luome? nazdrdmmivilgniadanuununyuvensine’
1} 5 ] o A =y
w03 Tanemedvsgneenuun vy 1difivs 180 ssmuviniu ieilosiuaudomeiozia
Y v w o 1 ] 4 o
Junuimdunulsuald uanindeenis IduemeimpuiluresourTenyuld 360 oam

9 L 1 . ar z 1
annsovh i lremadsunds (Modify) Aanassudmvesnoinssiio



20

VRI
16¢ I_—J—I
4 8
VR?
10K Lin Pot 7 IC1
NE 7555
. Vo=
x ] RI Regulaled-_—:—
01 [ 390K
Servo Pulse Oul
IN4148 6
H
2 5 1
470R a]( <
[ T 015
VR3 o
ﬁ: 01

3 [ 1 J
U7 2.18 uansdavdsRIUgUAtsTued Tauewmed [8]

[ oo a AP ¥ ar ' /e o .
e lwemeifidionldluIassemil Ansarnmiminvesjusudndmua’ly

L) o A 1 9 J or ar
fle 3 A landu iflosnindeans Iivusudmuisaundae i 1d9ades 1 dudnaugavesing
/7 < X 4
ufan$a (Equilibrium of a Rigid Body) 19131970 Faaugaves Tumudzifalvilenas e

{ o & d d 1w o
Tumun’mmmmuuﬂﬂﬁmzn1nui’nqlwamwmnuﬁuu z M=0 [9]

o A P 3 o o o = a o o P
Tuinud fis Anumewuiiesyh dagquilung smyu Snnuduiuideaunsh 2.4

M=FxL 24
A A at
e M fin Tunugdy

A P o_ o o o
F fp usanouenfinseynfuiaguiiansa
r o IJ ar a7
uag L fie szozvinninganyu hldigafiusansziiiudag
A& a @ o oo o oW P
FailanuduiuinUaunIveustin AaunIsh 2.5
(2.5)

I'=FxL



21

& - =y
e 7 A9 13da
A o @ W -] 3
F 7o llﬁQﬂ‘lUuﬂﬂ'ﬂﬂizﬁ'lﬂﬂ'lﬂqu‘ﬂﬂlﬂi\?

=) 1 Y A o o
unz L e szuzvinninganyu lldsgafusanserhiudag

|4
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v & o ' &
Aniu nssinvoanemoinisezldedinley aasezily 5,88 kgom Fauiuvuraves
4 o 1 ar . A o
193 lvamoiNmuzey Iaus A weLiuan U asany (Safety Margin) Tunsfinuemos
o ¥ o v Ao 4 A
dosiuTnaa (hmin) mnaafidmua1s Tauife 135 20 nledidud 14 7.01 kg-em Suden
2t
wes lowowedithi SR431 [10] Failswaz®oadail
Name . SRC SR431
Size : 420x20.5x39.5mm/1.65x 081 x 1,56 in
Dimension (W xLx H) : 20.5x 520% 39.5 mm

Speed (sec/60deg) : 0.20 (At 6.0 V), 0.18 (At7.4V)

Torque : 122 kg-cm (At 6.0 V), 14.5 kg-cm (At 7.4 V)

Weight {g/oz) : 62/2.18

Control : 1.5 ms pulse wide for 0 Degree Position

Feature : 180 degree robot servo, all metal gears, double ball bearings
Purpose : robot

M 2.1 A1 mm’m'u'umuazﬂﬂﬂstﬁummwaﬂmama‘? SR431 [10]

Product Size Specification
4.8V (1%
Skze (mm) Welght Line
Speed Torque Force Speed | Torque Foree { Rotational
sec/ | kg sec/ | kg | oz- Angle
A/B|C|Dj{iE]| g joz| em oz-in
60° cm 60" cm in

420 | 205 | 39.5 | 490 | 100 62 218 | 300 0.2 122 § 16972 0.18 14.5 | 2007 180°
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31 2.19 wrasInssadreveases lauewes sr431 [10]

U7 2.20 uamin e’ Taneinas SR431[10]

2.3.1 winmamhauveuweilueines SRa31
MInIuguMIINIUBawes Tausians SR431 Mafmmsnasiumi sy
18 Taunmslloudygnunnunaiad Idduuemed dadredsdygravadinsrwld
wos Taemeivn « 20 Tad3uri (50 Hz) Taviigadnads 3 ga fle
1. dygnrannundeiaduua 14ms nauquizes Tawamef 1wyl ly
dumiayg 0 esemiegatsnaveomes
2. dyapuniundisiaduunin 0.4 msaiuguives Tauemed vy Tuly

° ] -~ o =
dumdayy 90 servsalufianisanniinuin
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3. Fggouauniefadunie 24 ms aruguises Tawemed IdnyuTldly
dumiayy +90 sarnvde lufirmanaudunitm

mindosms1fiwes Tawemedyulihwty aunsoi 18 Taslleudgapaodia
uagiaTua 9 91nm381BeganIT e 1w AoesmsIdwed Tavemedmp hIf 45 oam

o a  da ar d ¥
sRodloudygnunadiauegadu 0.9 ms iludu

232 ﬂ'I'Jﬂ'J'IJQHI‘UB%I?NSIWD% SR431
=l

o o o P
nsnauquifined Tawemeinyunidudwesdesdloudygranadifiviig

1 o od o o
AU 0.4 ms wieTlaund1 1.4 ms Tnudestloudggranindiinn 9 20 ms Aagldi 2.21

—» |¢— 0.4 ms 130 <1.4ms

Vdd (5V)

Vss (0V)

G Period 20 ms ——»

4 ar ar A
71 2.21 nemsdygruiadifieniuguifiwed laemeiuntdndhe

Ly o o o w dda
nranauguliwes wemeinyumeduvnsdeddloudygraiadntivuie
@ ar ar g o ot
anunienad 2 ms vielideond 1.5 ms Tavdostloudygnawadiign q 20 ms iwuiu A

nlfi2.22

—’{ }‘— 2.4 ms ‘n‘?a >1.4 ms

Ydd (5V)

Yis (0V)
< Perlod 20 ms —

1 o ot é
71 2.22 wansdagpaiadiiensuguifives uemeimyumsdiemn

o o 1 o
msmuguifiwes luameingavyu 'ldTasmiadeanin “0” wio “1” Wiy

sk d 1 YR o o & w P
veweiruilums hinwdggnaiad Idduueme e fag1in 2.23
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Vdd (V) oge
Vi3 (OV)

Vdd (5V) ——
Vss (0V) wg

71 223 wemedygnadamganisuveaed Imewmed

2.4 Inssadravesyjueun

Tassadevesjuoudiiwe awsontiseendy 2 daudidy Ao daudii
HAZUYY (Body and Arm) uazdudeile (wriso Taolseausuad {Degree of freedom)
ﬁJuﬁnumznmﬂ‘c’iauﬁuaaduuuﬁ' 91IN91U39Y The Optimal Design for Grip Foree of Material

o B a

Handling [11} ugtaalfitfiuan Taosadiudidaasusussiiszauaunnue? 3 sean asly
v Y 4 a o ¥ a o o ¥ Y oA o . )
gauveliBviTTAUTuANUIETOY 2 - 3 78A N muvesdolovzasinuiosy (Gripper) A
o ¢ A a o o oo ﬁ,,l, o ¥ e A o A
nguMsivAmei lawemed Sallnudmiustusnidijuouddoni esudamn
' o @ ' o YRS 1 d ﬁ A -
muam'maznwwmuuuunw‘la’f’lumnﬂmtmqunﬁmn pn1smAsuAnug i
1 L | ] o ) o cl [ [T}
nupu tazaaudeilevesjuoudv: I¥dmiusanamamssdanmunzasdmiunsiuda
A dy g L] L4 - L o a ar A
i F9lulasssuiies Mo s Tawened (Servo Motor) ivailludunias lddedsudiduie

@ A T a @ o
vuinfiourjuens uaz1diledudmiusudauasihnm

- < \
2.5 HOULA (Gripper)
£ J oA o ar 5 9/ d o A ]
mitangRuRadidufunmsinyaey vans Iuuvnadndmavnnmesaniz
4 a d & ' A4 o o
Audr luneguuiiavesfnun mslddedevaslnsansegniiesudaduliveeia ifudu
d - X a & o d @ Aa A w
witunmstameiudsodagmbaulodmiunisdnu Inssnildeastiviuiazane
o D o A
sonvesnusy Tavilvidudidrouazdaundinfunsimdiarnarvesn ieifiu
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2 o

i o 3 — at QF o
3 2.24 uaasnsufivuifsunissuiinfufvesmueuuazieduiaiiidnuasadiom [12)

2.5.1 ANUABINITUIIVRIINBIY (Robotic Gripper Force Requirements)
A - ¥ A oy o =2 4 g LY ' 1 Ada o o
denn1sans ldussesiledudesmilsfaiiminvesaiuae q nifesuiu
g ar 1 U ] ] L] 1 J L | 1 ]
dimin Haasasun s Idugsiazanaugs Taommwizming didehiinast1annge
o A g o ! 1 1 { o o o ¥ A J
msIussvesiiotuiioanmiminuesdudansmie q AffesusmbminBeiisuiviune

fvesussIduadslan (Gravity) daeunish 2.4 [13]

1 G = 9.8 Meters/sec’ (2.6)

» 1
AsduLs Wamenilosudns19fe

Grip Force Required = Part Weight x (1 + Part G side acceleration) x Jaw Style factor (2.7)
] =l a1 d & M e ] - o
llﬂ&llﬂlﬂlﬁlﬂU'Jﬂ'l-lﬂ'lﬂ'J']Hli’Juuﬂﬂ']'lulll'ﬂﬂﬁﬂﬂﬂ'livm15m11uﬂ151‘ﬁl5€1]ﬂ~1“ﬂﬂ1]

A o 14 ¥ @AM w ™
HeInna e lutinassdminfiiesudesiu’ly

2.5.2 MImuguiiedy
o @ P ar [y J " ar ' <
fledudwivdasinuiidreiumawdnyusvuegiulszmmas 1dauvesjuoud
gr = 2 o A LA | o 5 s

WU q Tavinsandednuaenmsindeu Tnaveanssudamusedudun il luns

t 'y ¢ o d A o ¥ a A
PONUUUYHUUA B3 | LoAYIBIADT (Actuator) SUINABAT | sydLTUR I IHoRBYANDY

ol . o 4 4
unzalFunfasugusi dumis viednuaziawzmenadu 9 muns Tdsunsudensaaugy

P & ¢ : ¥ A o qya & o a
#ylaona hiluemesdaulngjezlsuenpiemedinerh Ififansindoufiuusyaumiodnay
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Qr ] o

o~ o A A= 2 A @ o
aniulumsiiiesunidedednntaianududoulunsnruguunamusiua
o
yomes nans 1%
v o oo A g . PP
dmiuawudan ¥ lunsdou Insesiitulsainmuaunasubaaesiia edinaln
o <R o o o =1 P | ¥ Y] ar ° %‘,
vosdatadaomes Twewes 1 @3 Taoli InaaniohminvesTagnssraanluuuads was
x y " e « o
gafmudensasandunuansmin lunséiiesauunIdmdulssantvewsufondseninedls

Y { o 4 Y d|
unzaasvesiagRitule vinaugaussisassriineziosan1dith

W = 2(uN) (2.8)

N = W/(2u) (2.9)

é l:l ] 1:1 o g _ o o
wilsluitidungaiteatiaiiody 2 i fe 14n1sdsznouwei Twemedaaugu
o o & 4 o oo W o 4 g ar
nsvyuvosiresnsssulasuninnnilesnsamaessuiiudiminy Safludansugums

o & d [} a @
st unzamvesnveanssuda Truiidessiiniludwvnwussassuta dagal 2.25

' 4 . .
31 2.25 uamansszneuyaeafionrugums Sudavesiiesu [14]
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2.6 ueiainle (FiO Board)
nsmuguusudthuaedumsatugylaslulasaenTnsamod (Microcontrolier)
lulnssamilidenlfueinlo (Fio Board) Fuilugananeeszuuauesnadedaiign
eonuumuite1di wiuyandesfidesilae afdus2 (RapidSTM32 Blockset) a13014
Tfudyded TgaaudemsifonTusunsuuunsi®n (Graphic Programming) TageduIde
L9UBISFY (Code Generation) lumsutlasTsunsaunvunsfnasuuvedalule uazés
@17130711 Hardware in the Loop 18 #iufie eansonaneusaneiftuuaz Tsunsunoud
$ﬁ’ﬂx‘l°§ﬂqﬂﬂiﬂfl°§m‘ﬂ0{(Sensor) HazuBAYIBIND (Actuator) Tavldniss1asassuuuy

Tusunsw Simulink 14

311 2.26 uaasveda Fio std[15]

2.7 U@yt (Bluetooth) [16]

vgysihunnTuTaduesdumeswanenduing 19lumsidenlosmsdoms 1
aelunounauid 2.45 GHz vldqunsalsdnnseiindnndoudw 1dmmsoAadedeas fu
i Benwsynheduluszozinedu 4 18 qUnsalusinsdramsofasedoasiuglnsaioy
q 1¥gegads 7 dmfoudu Fa3onindovrcvinadeniih ilnia Piconen B lininfu
gunssiudazdadsannsndatangiunieviof Tanlaldnauniovondeutudndae

A oA d < 1
maluladmsdenauinguesugyszidmsns: Tannlaounanb (Frequency Hop) N1z

1
o I

ad o ¥ oo ' A a da 0 o '
!ﬂﬂiuIﬂﬂul"'u'l?u’ﬂ93Iﬁiﬂ'Uﬂ'l5ﬂ\1ﬂﬁu')ﬂq‘nﬂﬂ1ﬁ\1ﬂ‘1n1ﬂﬂu‘.-"'lﬂ'lg]ﬂ ‘yﬂ\'lﬁﬂdﬂ{“u
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da o 1 ! o = o [ | ! <
uaziuuAIatezgniiesenIegilnsal turTanla Tavesiisesnilunarwsesnnudouia
o v o da - 1 A4 1 o 3 a = ar o @
@n wszndwhtimsnasugesnnud binkvenuvh I¥munsondoniidygusuniuiidh
i A - 1 1
wumsnuseld vgysezl¥aiunnudlunisdadelutiu ISM (Industrial, Scientific, Medical)
= 4 o 2 a oy 4 A d
Aiind 2.4 GHz uazldndenud TromalfiRudrgunselvesugys weeliwunns 14
1 a -1 ] ~ a ¥ [ o - o
ovhithu 10 wes msdarerumitssdygnaimivmypuisfeyauazidusnnnuga 741
=2 .; o A v
Kbps 91y Tnssaruilifion1d RN-42 Bluctooth iludador Tusns Aemssznina lilsunsy

o any o [
szgndunszunl§iinnisueunsoss (Android) e Insimnimuyuoud

I _ l.;'
Q 1 38RIE L/
QL T e rRE T
OV SiE B
&L fig D X
\_ Y b SEx g Z & ol
SR 2
o % '
A ib2
M s 508

0@®@QOQ

@@@@@@@

3 “Bééﬂ“,

-
§UN 227 1A aMG Bluetooth — AC2 (with RN-42 Module) [15]

2.7.1 Tugam3thauveugys (Bluetooth Module)
o ¥a o P 2 1 v
ugysgafmualdil Tnseadantsrhamswon 8 ¥u Sanni uga osreg 1
"[ o I 1 z I o r ) - o)
su M lfveuwamahiouluudazsu uandnninlugo ostuddrdunshau dnvus
A o 3 4 a4 = o a A’
milousu Taoudnzauves Tugaugysiiveuasminmsyhausail
1 1 ) A a o 1 4 a = 3 [
2.7.1.1 ¥4l 1 Radio Wuaufufanisduuazdsnauingeis q Wasvisriauns
I o X = A g A o
andaFunduIngfignaIugueInsu Base Band Tivziluanuduasseduanunswes
fyananld swlilfadsudeyahozda
z 4 . z 2 P
2.7.1.2 ¥ui 2 Base Band Msyhsmivessuiitod 1aidlwialvwesugyslud
o o g o d  w 5 Af - 1 @ A a d ¥
griauainond 14 nihivdnueasuil fe nimuguisnsmads - Funduingheysudiiga

& o -7 | & ] o o [ ] a 1
‘ﬂﬂ‘]ﬂﬁ'lﬂﬂgﬂfjﬂﬂﬂﬂﬂ'ﬁﬂ']ﬂﬂﬂ ﬂﬂﬂﬂ'l'.‘l'lﬁUﬂ‘ﬂﬂ\'lﬂ')'mﬂ1'l-lﬂ'l'J"J"]Jﬂs‘]'l.lﬂgﬂiﬂﬂiﬂﬂu‘izﬂ'J‘N



29

mamassinsauaniidesiimsnsz Tanl lugduuudeadu

2.7.13 ufl} 3 Link Controller mauqumsidousefugnesy quivanua lit
willuanuzvesgunsal Tnuamsvhauvesginiel msdumginssiugyslndifvs sl
wismsiaenezihunameivieauar luaamiaadeudis 9

27.1.4 $uf 4 Link Manager iimhiluassded 1@sunnduudiuddumini
mhamiisudiadin unsnevdemidanslrauguashanvesudainn

2.7.1.5 ¥ufl 5 HCI (Host Controt Interface) 131 T1ls Tnnoatdoudesznine
Tusunsusuunihaiueguuszuunils (3w n19a PCMCIA Bluetooth finooylunios
nouiaans iatjn) inTsunsuisnmdsnugugilnsciugys

2.7.1.6 %ﬂﬁ 6L2CAP (Logical Link Control and Adaptation Protocal) Y'I'1Hﬁ'l17‘|
ﬁ'ﬂﬁmﬁmﬂagamm'}"uuu%wwwﬁmsﬁmwm'thnsunmuiﬂmmuw%’auf‘fu uag
faiedoyasenitiuunning (Package)

2.7.1.7 ¥uil 7 RFECOMMISDP dn3y RECOMM il T1/s Tanearmdeu fv
newdinsudruuisangys umiouneinoynsy (Seral Port) ¥i2'ld 1 SDP (Service
Discovery Protocol) (1114 115 Toeafignefumininisninginsal ugysdaduiiegluveviun
Aladiadaiy

b 4 ) Aﬂ 1 @ L] o
2.7.1.8 ¥ufi 8 Application Sludmveslsuasunfade it odedoyanugle

2.8 Wsunsnlsegnadmumsivsunau
2,8.1 suniow (MATLAB) [17]
uunial (MATLAB) L?Jun1mﬂﬂuﬁ1ma%'1‘7”uqa (High-Level Language) #1151
msfamamaiiafilsznoudasmssnaaBsiaay nafinfidudon uaznisraoun
Wolimumitunmmai i ouns Fanu JoveaumiauysutoIn Matrix Laboratory téai
Swmsudlulgmindainamae q Fdfuszeznamawifeh I Tl sunsmamuod
Wedunsdie q Widenldunnue luuauminodu 18 Isunsuamuandundngas
Mugnlunsinumadwndiamand Swansen taginomaniuuusia 9 aneasud
gaamnsan 8 lsunsunmuondhuniesflodwmiu1Fiani3se annuasiins e
Tsunsuumuavesfindesiil lunsmdmeuBunii ndeniesile (Toolbox) 34
pzuunndouniosfivennaiuudazaIvl 5y m31szulranady ol (Signal Processing
Toolbox) N15UsEU2aHANIN (Image Processing Toolbox) 38 11A21UAN (Control System

Toolbox) Insadivlszan (Neural Networks Toolbox) Ws@aoin ( Fuzzy Logic Toolbox)
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rInlan (Wavelet Toolbox) ﬂ”liaﬁﬁ'iﬂé 8815 (Communication Toolbox) 0@ (Statistics Toolbox)
A ! Hl - 1 d ] o or 1 m c{ LY LY
wazandu 4 wnwenwlunssunieslieudazamfesiifandudis q Mhsadesny
b A
psuddepnluavniy q Widemlszynd 1amudiusnaunn

a d

2.8.2 B3890 (Simulink)

Sydsd (Simutink) i TulsunsueSufmdonduuunuan (MATLAB) Suily
szpuRTiUfduinus (oteractive) rmiumssineuasiimsziszunlauiinie q il
suuFudu (Lincar) 7300 IS adu (Nontinear) Syfenihu Tsunsufirunso9szuuTuga
Taomsnavienlaszunsuuusenmdaomsidud i ld Tusunsunmuayaansediass
sguyIdmarugahwy T adu (Linear) TS adu (Nonlinear) 1aABI194 (Continuous-times)
narlineriios (Discrete-time) 1Oy szUUNMOTAT1 (Multirate) FeTuudazghmuiinngds
wwusasslumstinssiszdedinudilsftugnumshanuowdenudazuden iy

1 =l :i L]
BUNA ﬂﬂﬂﬂ1]Nl‘ﬁ,ﬂil‘iﬁo’ﬂ‘ljTﬂUTJWUﬂ\N'I‘Nﬂi)%ﬂ‘i%YHé”JU

2.8.3 yANABIMTI (Blocksets)
] e o d A a a oo d
yandoamidailudanfiudn luGyded Simuink Tavozilu'lous3vesuden
dmunsdssgndiams Wy msfiareitoas (Communication) mytlszuranadeya (Signal

Processing) uoz sz Wi (Power Systems)
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o da X
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Source Code iﬂiuﬂiﬂ ECPR Controller

res\layout\activity_ecpr.xml

<{LinearlLayout xmlns

:android="http://schemas.android.com/apk/res/android”

android:layout_width="fill_parent™
android:layout_height="fill_parent”
android:background="#44AAA4"
android:orientation="vertical" >

<LinearLayout

android:layout_width="match_parent”
android:layout_height="wrap content”
android:background="#55CCCC”
android:paddingTop="18dp" >

<TextView

android:
android:
android;
android:
android:
android:

android

android:
android:
android:
android:

¢/Lineariayout>

<LinearLayout

id="@+id/textViewl”

layout width="wrap content"
layout_height="wrap_content”
paddingBottom="16dp"
paddingLeft="15dp"
paddingRight="15dp"
itext="@string/control”
textAppearance=">android:attr/textAppearancelLarge”
textColor="#FFFFFF"
textSize="22sp"
textStyle="bold" />

android:layout_width="match_parent”
android:layout_height="wrap content"”
android:paddingleft="26dp"~
android:paddingTop="18dp" >

«TextView
android
android
android
android
android

<TextView
android
android
android
android
android
android

</LinearLayout>

<LinearlLayout

1id="@g+id/status”

:layout width="wrap content"
:layout_height="wrap _content™
:text="@string/status"”
rtextStyle="bold” />

1id="@+id/status2"

:layout width="wrap content"
:layout_height="wrap_content”
:paddingleft="28dp"
itext="@string/status2”
:textColor="#88880CC" />



android:layout_width="match_parent”
android:layout_height="wrap_content”
android:gravity="center"
android:orientation="vertical”
android: paddingBottom="18dp"
android:paddingTop="38dp" >

<Button
android:id="@+id/btn_up”
android:layout_width="wrap content”
android:layout_height="wrap content”
android:minWidth="88dp"
android: text="@string/btn_up” />
</LinearLayout>

<linearlLayout
android:layout_width="match parent”
android:layout_height="wrap content”
android:background="#FFFFFF"
android:gravity="center_vertical [center_horizontal”
android:paddingBottom="18dp"
android:paddingTop="18dp" >

<LinearlLayout
android:layout width="wrap content"”
android:layout_height="match_parent”
android:paddingRight="80dp" >

<Button
android:id="@+id/btn_Lock”
android:layout_width="wrap_content”
android:layout_height="wrap content
android:minWidth="80dp"
android:text="@string/btn_lock” />

”

</lLinearlLayout>»

<Button
android;id="@+id/btn_unlock”
android:layout width="wrap content”
android:layout_height="wrap_content
android:minWidth="88dp"
android: text="@string/btn_unlock™ />

</LinearlLayout>

<LinearLayout
android:layout_width="match_parent”
android:layout_height="wrap content”
android:gravity="right”
android:paddingRight="15dp" >

<lLineartayout
android: layout_width="wrap_content"”
android:layout_height="match_parent”
android:paddingRight="58dp" >

<Button
android:id="g+id/btn_down”

80
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android:layout_width="wrap_content"

android:layout_height="wrap content”

android:minWidth="8@dp"

android:text="@string/btn_down" />
</LinearLayout>

<Button
android:id="@+id/btn _clear"
android:layout width="wrap_content”
android:layout_height="wrap_content”
android:text="@string/btn_clear” />

</LinearLayout>

</LinearLayout>

res\layout\device_list.xml

<?xml version="1.8" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android. com/apk/res/andr01d

android:orientation="vertical"

android:layout width="match_parent”

android:layout_height="match_parent”

>

<TextView android:id="@+id/title paired_devices"
android:layout _width="match_parent™
android:layout_height="wrap_content"
android:text="@string/paired”
android:visibility="gone"
android:background="#666"
android:textColor="#fff"
android:paddingleft="5dp"

/>

<ListView android:id="@+id/paired devices”
android:layout_width="match_parent”
android:layout_height="wrap content”
android:stackFromBottom="true"
android:layout_weight="1"

/>

<TextView android:id="@+id/title_new devices”
android:layout width="match_parent”
android:layout_height="wrap_content”
android:text="@string/other"
android:visibility="gone"
android:background="#666"
android:textColor="#fff"
android:paddingLeft="5dp"

/>

¢ListView android:id="@+id/new _devices"
android:layout_width="match parent”
android:layout_height="wrap_content”
android: stackFromBottom="¢frue”
android:layout_weight="2"

/>

<Button androild:id="@+id/button_scan”



android:layout_width="match parent”
android:layout_height="wrap content”
android:text="@string/scan"
/>
</LinearLayout>

res\layout\device_name.xml

<?xml version="1.8" encoding="utf-8"?>

<TextView xmlns:android="http://schemas.android.com/apk/res/android”
android:layout_width="match parent”
android:layout_height="wrap_content™”
android:textSize="18sp"
android:padding="5dp"

/>

res\menu‘ecpr.xml

<menu xmlns:android="http://schemas.android.com/apk/res/android” >

<item
andreid:id="@+id/scan _device”
android:icon="@android:drawable/ic_menu_search"”
android:title="@string/m scan”/>

<item
android:id="g+id/discoverable”
android:icon="@android:drawable/ic_menu_mylocation"
android:title="@string/m_discoverable” />

<item
android:id="@+id/send"
android:icon="@android:drawable/ic_media play”
android:title="@string/m send” />

<item
android:id="@g+id/stop”
android:icon="@android:drawable/ic_media_pause’
android:title="@string/m_stop™ />

</menu>

src\ECPR.java

package com.pornchai.ecpr;

import java.io.IOException;
import java.io.InputStream;
import java.io.OutputStream;
import java.nio.ByteBuffer;
import java.nio,ByteOrder;



import java.util.UUID;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.os.SystemClock;

import android.app.Activity;

import android.view.View.OnClickListener;
import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetcoth.BluetoothServerSocket;
import android.bluetooth.BluetoothSocket;
import android.content.Intent;

import android.view.Menu;

import android.view.Menultem;

import android.view.View;

import android.widget.Button;

import androld.widget.TextView;

import andreid.widget.Toast;

public class EPCR extends Activity {
private BluetoothAdapter mBluetoothAdapter = null;
private ConnectThread mConnectThread;
. private ConnectedThread mConnectedThread;
private AcceptThread mAcceptThread;

private static final UUID MY_UVID = UUID.fromString("e0e01101-008e-
1200-8000-00885F9B34FB™) ;

private int mState = ©;

private static final int REQUEST ENABLE BT = 3;
private static final int REQUEST CONNECT DEVICE = 1;

//name of device

String mDeviceName = "Device";
public static final String TOAST = "toast";

// Constants for state

public static final int MESSAGE_STATE CHANGE = 1;
public static final int MESSAGE _TOAST = 5;

public static final int STATE NONE = @;

public static final int STATE_LISTEN = 1;

public static final int STATE CONNECTING = 2;
public static final int STATE_CONNECTED = 3;

double runtime;
long startTime;
boolean SEND = true;

TextView status;
Button btnUp, btnDown, btnlLock, btnUnlock, btnClc;

double[] receivingDouble = {©.0, 6.8, 0.06};
double valuel = @;

boolean Recievelpdate = false;

private Handler myHandler = new Handler();

@override
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protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity epcr);

mBluetoothAdapter = BluetoothAdapter,getDefaul tAdapter();

if(mBluetoothAdapter == null){
Toast.makeText{this, "Bluetooth is not available",

Toast.LENGTH_LONG) .show();
}
}
protected synchronized void onStart(){
super.onStart({);

if (ImBluetcothAdapter.isEnabled()) {
Intent enableBtIntent = new
Intent(BluetoothAdapter.ACTION_REQUEST ENABLE);
startActivityForResult(enableBtIntent,
REQUEST_ENABLE BT);
} else {
setupinterface();
}

}

protected synchronized void onResume() {
super.onfesume();

}

@0verride

public synchronized void onPause()} {
super.onPause();

}

@verride
public synchronized void onStop() {
super.onStop();

if (mConnectThread |= null) {
mConnectThread. cancel();
mConnectThread = null;

}

if (mConnectedThread I= null) {
mConnectedThread.cancel();
mConnectedThread = null;

}

if (mAcceptThread != null) {
mAcceptThread. cancel();
mAcceptThread = null;

}

setState(STATE NONE);
}

private vold setupInterface() {
status = (TextView) findViewById(R.id.status2);



btnUp = {Button) findViewById(R.id.btn up);

btnDown = (Button) findViewById(R.id.btn_down);
btnLock = (Button) findViewById(R.id.btn lock);
btnUnlock = (Button) findViewById(R.id.btn unlock);
btnClc = (Button) findviewById(R.id.btn clear);

btnUp.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
if (mState == STATE_CONNECTED) {
valuel = 2;
}

13K

btnDown,setOnClicklListener(new OnClickListener{) {
public void onClick(view v) {
if (mState == STATE CONNECTED) {
valuel = 3;

}3H

btnlock.setOnClickListener(new OnClickiistener{) {
~public void onClick(View v) { \%
if (mState == STATE CONNECTED) {
valuel = 1;

1

btnUnlock.setOnClicktistener(new OnClickListener() {
public void onClick(View v) {
if (mState == STATE_CONNECTED) {
valuel = 4;

s

btnClc.setOnClickListener(new OnClicklListener() {
public void onClick(View v) {
if (mState == STATE_CONNECTED) {
valuel = 5;

3

if (mAcceptThread != null) {
mAcceptThread.cancel();
mAcceptThread = null;

}

mAcceptThread = new AcceptThread();
mAcceptThread.start();
setState(STATE_LISTEN);
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private final Handler mHandler = new Handler() {

public void handleMessage(Message msg) {
switch (msg.what) {
case MESSAGE_STATE _CHANGE:
switch (msg.argl) {
case EPCR.STATE_CONNECTED:
status.setText("“Connected to ");
status.append{mDeviceName);
break;
case EPCR.STATE CONNECTING:
status.setText("Connecting.”);
break;
case EPCR,STATE_LISTEN:
status,.setText("Listening.");
break;
case EPCR.STATE_NONE;
status.setText("Not Connect.”);
break;
}
break;
case MESSAGE_TOAST:
Toast.makeText{getApplicationContext(),
_msg.getData().getString(TOAST), Toast.LENGTH SHORT).shaw();
break;
}

};

private synchronized void setState{int state) {
mState = state;
mHandler.obtainMessage(EPCR.MESSAGE_STATE_CHANGE, state, -
1).sendToTarget();

@0verride
public synchronized void onDestroy() {
super.,onDestroy();

if (mBluetoothAdapter != null) {
mBluetoothAdapter = null;
Toast.makeText(this, "Exiting.”,
Toast.LENGTH_SHORT).show();

}

private void ensureDiscoverable() {
if (mBluetoothAdapter.getScanMode() I=
BluetoothAdapter.SCAN_MODE_CONNECTABLE_DISCOVERABLE) {
Intent discoverableIntent = new
Intent(BluetoothAdapter.ACTION REQUEST DISCOVERABLE);

discoverableIntent.putExtra(BluetoothAdapter.EXTRA DISCOVERABLE DURA
TION, 300);
startActivity(discoverableIntent});
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public void onActivityResult{int requestCode, int resultCode, Intent

data) {
switch (requestCode) {
case REQUEST _CONNECT_DEVICE:
if (resultCode == Activity.RESULT_0K) {

connectDevice(data);
}
break;

case REQUEST_ENABLE BT:
if (resultCode == Activity.RESULT OK) {

setupInterface();

} else {
Toast.makeText(this, "Bluetooth not enabled,

Leaving...", Toast.LENGTH SHORT).show();
finish{);
}

}

private synchronized void connectDevice(Intent data) {
String address =
data.getExtras().getString(Devicelist.EXTRA DEVICE ADDRESS);
BluetoothDevice device =
mBluetoothAdapter.getRemoteDevice(address);
mDeviceName = device.getName();

if (mState == STATE_CONNECTING) {
if (mConnectThread != null) {
mConnectThread.cancel();
mConnectThread = null;

}

if (mConnectedThread I= null) {
mConnectedThread. cancel();
mConnectedThread = null;

}

mConnectThread = new ConnectThread(device);
mConnectThread.start();

setState(STATE_CONNECTING);
}

@override
public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it

is present.
getMenuInflater().inflate(R.menu.epcr, menu);
return true;

}

@override

public boolean onOptionsItemSelected{MenuItem item) {
Intent serverIntent = null;
switch (item.getItemId()) {

case R.id.scan_device:
serverIntent = new Intent(this, Devicelist.class);

startActivityForResult(serverIntent,
REQUEST_CONNECT_DEVICE);
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return true;
case R.id.discoverable:
ensureDiscoverable();
return true;
case R.id.send: //Start sending and receiving
if (mState == STATE_CONNECTED) {
SEND = true;
startTime = SystemClock.uptimeMillis();
myHandler.removeCallbacks{mPlottingTask);
myHandler.postDelayed{mPlottingTask, 10); //wait 10
milisec to start
}
return true;
case R.id.stop: //stop sending and receiving
myHandler.removeCallbacks{mPlottingTask);
return true;

}

return false;

}

private Runnable mPlottingTask = new Runnable() { //Sending Task
and time updating
public void run() {
_ . long now = SystemClock.uptimeMillis();.

if (SEND) {
byte[] sendingbytes = new byte{12];
//byte array for packet

ByteBuffer buff2 =
ByteBuffer.wrap(sendingbytes).,order(ByteOrder .LITTLE _ENDIAN); //wrapping
byte array for modification

buff2.put((byte) Bx7e); //Header 7ETE

buffz.put{(byte) @x7e);

buffz.putDouble({byte) valuel); //three
double values going in byte array

buff2.put((byte) ox03); //Closing @3a3

buff2.put({byte) 9x083);

if (mState == STATE CONNECTED)
mConnectedThread.write{sendingbytes);

myHandler,postAtTime(this, now + 18); // call every
18 ms (1ee Hz)

};

public synchronized void connect(BluetoothDevice device) {
// Cancel any thread attempting to make a connection
if (mState == STATE_CONNECTING) {
if (mConnectThread != null) {mConnectThread.cancel();
mConnectThread = null;}
}
// Cancel any thread currently running a connection
if (mConnectedThread |= null) {mConnectedThread.cancel();
mConnectedThread = null;}
// Start the thread to connect with the given device
mConnectThread = new ConnectThread(device);
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mConnectThread.start();
setState(STATE_CONNECTING);

public¢ synchromized void connected{BluetcothSocket socket,
BluetoothDevice device) {
// Cancel the thread that completed the connection
if (mConnectThread 1= null) {mConnectThread.cancel();
mConnectThread = null;}
// Cancel any thread currently running a connection
if (mConnectedThread I= null) {mConnectedThread.cancel{);
mConnectedThread = null;})
// Cancel the accept thread because we only want to connect to one
device
if (mAcceptThread |= null) {
mAcceptThread.cancel();
mAcceptThread = null;

}

// Start the thread to manage the connection and perform
transmissions
mConnectedThread = new ConnectedThread(socket);
mConnectedThread.start();
mDeviceName = device.getName();
setState(STATE_CONNECTED);

public void connectionfailed() {
Message msg = mHandler.obtainMessage{EPCR.MESSAGE_TOAST);
Bundle bundle = new Bundle();
bundle,putString(EPCR.TOAST, "Device connection failed.™);
msg.setData(bundle);
mHandler.sendMessage{msg);

if (mAcceptThread I= null) {
mAcceptThread. cancel();
mAcceptThread = null;

}
mAcceptThread = new AcceptThread();

mAcceptThread.start();

setState(STATE LISTEN);

public void connectionlLost() {
Message msg = mHandler,obtainMessage(EPCR.MESSAGE_TOAST);
Bundle bundle = new Bundle();
bundle.putString{EPCR.T0AST, "Device connection was lost.");
msg.setData(bundle);
mHandler.sendMessage(msg) ;

if (mAcceptThread != null) {
mAcceptThread.cancel();
mAcceptThread = null;

}

setState(STATE_LISTEN);
}

private class AcceptThread extends Thread {
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private final BluetoothServerSocket mmServerSocket

public AcceptThread() {
BluetoothServerSocket tmp = null;
// Create a new listening server socket
try {
tmp =
mBluetoothAdapter.listenUsingRfcommWithServiceRecord("Bluel0”, MY _UUID);
} catch (IOException e) {

}

mmServerSocket = tmp;

}

public void run{) {
BluetoothSocket socket = null;
while (mState != STATE_CONNECTED) {
try {
// This is a blocking call and will only return on
a successful connection or an exception
socket = mmServerSocket.accept();
} catch (IOException e) {
break;

}
o o s if (socket != null) {
synchronized (this) {
switch (mState) {
case STATE_LISTEN:
case STATE_CONNECTING:
// Situation normal. Start the connected thread.
connected(socket,
socket.getRemoteDevice()};
break;
case STATE_NONE:
case STATE CONNECTED:
// Either not ready or already connected. Terminate
new socket.
try {
socket.close();
} catch (IOException e) {

}

break;

}
}

public void cancel() {

try {
mmServerSocket.close();

} catch (IOException e) {

}
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private class ConnectThread extends Thread {
private final BluetoothSocket mmSocket;
private final BluetoothDevice mmDevice;

public ConnectThread(BluetoothDevice device) {

mmDevice = device;

BluetoothSocket tmp = null;

// Get a BluetoothSocket for a connection with the given
BluetoothDevice

try {

tmp =

device.createRfcommSocketToServiceRecord(MY UUID);

} cateh {IOException e) {

}

mmSocket = tmp;

}

public void run() {
// Always cancel discovery because it will slow down a
connection
mBluetoothAdapter.cancelDiscovery();
// Make a connection to the BluetoothSocket
try {
. F-\u // This is a blocking call and will only return on a
successful connection or an exception
mmSocket .connect();
} catch (IOException e) {
// Close the socket
try {
mmSocket.close();
} catch (IOException e2) {

}

connectionFailed();
return;

}

// Reset the ConnectThread because we're done
synchronized (this) {

mConnectThread = null;
}

// Start the connected thread
connected(mmSocket, mmDevice);

}
public void cancel() {
try {
mmSocket.close();
} catch (IOException e) {
}
}
}
/**

* This thread runs during a connection with a remote device.
* 1t handles all incoming and outgoing transmissions.
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*/
private class ConnectedThread extends Thread {
private final BluetoothSocket mmSocket;
private final InputStream mmInStream;
private final OutputStream mmOutStream;

public ConnectedThread(BluetoothSocket socket) {

mmSocket = socket;
InputStream tmpIn = null;
QutputStream tmpOut = null;

// Get the BluetoothSocket input and output streams

try {
tmpIn = socket.getInputStream();

tmpout = socket.getQutputStream();
} catch (IOException e) {

}

mmInStream = tmpIn;
mmOutStream = tmpOut;

}
public void run() {.

byte[] buffer = new byte[28]; //default 1624
int bytes;

// Keep listening to the InputStream while connected
while (true) {

try {
// Read from the InputStream

bytes = mmInStream.read(buffer);
// processByte(buffer, bytes);
if (bytes==28) {

if ((buffer[0]==(byte)

@x7e)&&(buffer[l]==(byte) 0x7e)) {
if ({buffer{27]==(byte)

ox03)&&(buffer[26]==(byte) 0x03)) {
ByteButfer buffl =

ByteBuffer.wrap(buffer).order(ByteOrder.LITTLE_ENDIAN); //wrap byte
packet for processing

for (int i - 8; i<

receivingDouble.length; i++)

receivingDouble[i] = buffl.getDouble(2 + i*8); // Skipping first 2
header bytes

Recievelpdate = true;

}

} catch (ICException e) {
connectionlost();
break;

}



/**
* Write to the connected OutStream.
* Mparan buffer The bytes to write
*/
public void write(byte[] buffer) {

try {
mmOutStream.write(buffer);
} catch (IOException e) {

}
}

public void cancel() {

try {
mmInStream,close();
} catch (IOException e2) {
e2.printStackTrace();
/]

try {
mmOutStream. flush();
.} catch (IOException el) { !
el,printStackTrace();
}

try {
mmSocket,close();
} catch (IOException e) {

}

src\DeviceList.java

package com.pornchai.ecpr;
import java.util,Set;

import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetcothDevice;
import android,content.BroadcastReceiver;
import android.content.Context;

import android.content.Intent;

import android.content.IntentFilter;
import android.os.Bundle;

import android.view.View;

import android.view.Window;

import android.view.View.OnClicklListener;
import android.widget.AdapterView;

import android.widget.ArrayAdapter;
import android.widget.Button;



import android.widget.ListView;

import androld.widget.TextView;

import android.widget.Toast;

import android.widget.AdapterView.OnItemClicklListener;

public class DevicelList extends Activity {

public static String EXTRA_DEVICE ADDRESS = "device_address";

private BluetoothAdapter mBtAdapter;

private ArrayAdapter<String> mPairedDevicesArrayAdapter;
private ArrayAdapter<String> mNewDevicesArrayAdapter;

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
requestWindowFeature(Window.FEATURE INDETERMINATE_PROGRESS);
setContentView(R,layout.device_List);
// Set result CANCELED incase the user backs out
setResult(Activity .RESULT CANCELED);

Button scanButton = (Button) findViewById(R.id.button scan);
scanButton.setOnClickListener(new OnClickiistener()} {
public void onClick{View v) {
doDiscovery();
v.setVisibility(View.GONE);
} =
3

mPairedDevicesArrayAdapter = new ArrayAdapter<String>(this,
R.layout.device_name); '

mNewDevicesArrayAdapter = new ArrayAdapter<String>(this,
R.layout.device_name);

// Find and set up the ListView for paired devices
ListView pairedListView = (ListView)
findviewById(R.id.patired devices);
pairedListView. setAdapter(mPairedDevicesArrayAdapter);
pairedListView.setOnItemClickListener(mDeviceClickListener);

// Find and set up the ListView for newly discovered devices
ListView newDeviceslistView = (ListView)
findViewById(R.id.new_devices);
newDevicesListView.setAdapter(mNewDevicesArrayAdapter);
newDevicesListView.setOnItemClickListener(mDeviceClickListener);

// Register for broadcasts when a device is discovered
Intentfilter filter = new
IntentFilter(BluetoothDevice . ACTION FOUND);
this.registerReceiver(mReceiver, filter};

// Register for broadcasts when discovery has finished

filter = new
IntentFilter(BluetoothAdapter.ACTION DISCOVERY FINISHED);

this.registerReceiver(mReceiver, filter);

mBtAdapter = BluetoothAdapter.getDefaul tAdapter();
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Set<BluetoothDevice> pairedDevices = mBtAdapter.getBondedDevices();

// If there are paired devices, add each cne to the ArrayAdapter
if (pairedDevices.size() > 8) {



findviewById(R.id.title_paired_devices).setVisibility(view,VISIBLE);
for (BluetocothDevice device : pairedDevices) {
mPairedDevicesArrayAdapter.add(device.getName() + "\n" +
device.getAddress());

} else {
String noDevices = “"No devices paired“;
mPairedDevicesArrayAdapter.add(noDevices);

}

@0verride
protected void onDestroy() {
super.onDestroy();

// Make sure we're not doing discovery anymore

if (mBtAdapter |= null) {
mBtAdapter.cancelDiscovery();

}

// Unregister broadcast listeners
this.unregisterReceiver({mReceiver);

}

JE*®
* Start device discover with the BluetoothAdapter
*f

private void doDiscovery() {

//if (D) Log.d(TAG, "doDiscovery()");

// Indicate scanning in the title
setProgressBarIndeterminateVisibility(true);
setTitle("Scanning”);

// Tuern on sub-title for new devices
findviewById(R.id.title_new _devices).setVisibility(View.VISIBLE);

/{ If we're already discovering, stop it

if (mBtAdapter,isDiscoveripg()) {
mBtAdapter.cancelDiscovery();

}

// Request discover from BluetoothAdapter
mBtAdapter.startDiscovery();

// The on-click listener for all devices in the ListViews
private OnItemClickListener mDeviceClickListener = new
OnItemClickListener() {
public void onItemClick(AdapterView<?> av, View v, int arg2, long

arg3) {

// Cancel discovery because it's costly and we're about to
connect

mBtAdapter.cancelDiscovery();

// Get the device MAC address, which is the last 17 chars in
the View
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String info = ((TextView) v).getText().toString();

String address = info.substring(info.length() - 17);

Toast.makeText(getApplicationContext(), "ADDRESS = " + address,
Toast.LENGTH SHORT).show(); // good

J// Create the result Intent and include the MAC address
Intent intent = new Intent();
intent.putExtra(EXTRA_DEVICE _ADDRESS, address);

// Set result and finish this Activity
setResult(Activity RESULT 0K, intent);
finish();

};

// The BroadcastReceiver that listens for discovered devices and
// changes the title when discovery is finished
private final BroadcastReceiver mReceiver = new BroadcastReceiver() {
@Override
public void onReceive(Context context, Intent intent) {
String action = intent.getAction{();

// When discovery finds a device
if (BluetoothDevice.ACTION _FOUND.equals{action)) {
// Get the BluetoothDevice object from the Intent
BluetoothDevice device =
intent.getParcelableExtra({BluetoothDevice.EXTRA_DEVICE);
// If it's already paired, skip it, because it's been
listed already
if (device.getBondState() l= BluetoothDevice.BOND BONDED) {
mNewDevicesArrayAdapter.add{device.getName() + "\n" +
device,getAddress({));

// When discovery is finished, change the Activity title
} else if
(BluetoothAdapter.ACTION_DISCOVERY FINISHED.equals(action)) {
setProgressBarIndeterminatevisibility(false);
setTitle("Select device to connect”);
if (mNewDevicesArrayAdapter.getCount() == @) {
String noDevices = "No device found";
mNewDevicesArrayAdapter.add(noDevices);

};

res\values\strings.xml

<?xml version="1.8" encoding="utf-8"?>
<resources>

<string name="app name">ECPR Controller</string>
<string name="action_settings”>Settings</string>
<string name="hello_world">Hello world!</string>
<string name="status">Status :</string>



<string
<string
<string
<string
<string
<string
<string

<string
<string

«l-- U1
<stripng
<string
<string
<string
<string

</resources>
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name="status2”>Intializating . . .</string>

name="m _discoverable”>Discoverable</string>
name="scan”>SCAN</string>

name="m_scan">Scan</string>

name="paired”>Paired</string>

name="other ">0ther</string>

name="control">Electric Pole Climbing Robot Contrecller</string»

name="m_send">Send</string>
name="m _stop">Stop</string>

-->
name="btn_up">UP</string>
name="btn_down">Down</string>
name="btn Lock”>Lock</string>
name="btn_unlock">Unlock</string>
name="btn _clear">Clear</string>

AndroidManifest.xml

«?xml versio
<manifest xm
package=
android:
android:

<uses-sd
andr
andr
<uses-pe
<uses-pe

<applica
andr
andr
andr
andr
<act

/>

</ac
<act

</applic

</manifest>

n="1.8" encoding="utf-8"?>
Ins:android="http://schemas.android. com/apk/res/android”
"com.pornchai.ecpr”

versionCode="1"
versionName="1.8" >

k
oid:minSdkversion="8"

oid:targetsdkversion="17" />

rmission android:name="android.permission.BLUETOOTH"/>
rmission android:name="android.permission.BLUETOOTH _ADMIN"/>
tion

oid:allowBackup="true”

oid:icon="@drawable/ic_Launcher”
oid:label="@string/app name”
oid:theme="@style/AppTheme" >
ivity
android:name="com.pornchai.ecpr.EPCR"
android:label="@string/app_name” >
<intent-filter»

<action android:name="android.intent.action.MAIN" />

<category android:name="android. intent.category. LAUNCHER"

</intent-filter>

tivity>»

ivity

android:name=",Devicel ist”

android:label="Select Device"
android:theme="@android:style/Theme.Dialog”
android:configChanges="orientation[keyboardHidden" [>
ation>
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