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ABSTRACT

The objective of this project is focusing on Sphere robot's characteristic and
performance in both hardware part and software part. Also, studying and testing on
each Sphere robot's components. For example, first, propulsion part, L293D and DC
motor are used in this project in case of creating force to drive the robot. Second,
communication part, Bluetooth module is a wireless commmunication technology
involved in this project. Third, application part, Android smartphone, one of the most
popular operating system in the world, is used in this project as a Graphic User
Interface (GUI) where we can interact with our robot. Finally, controller part, Arduino
Due and PIC microcontroller are the important roles of this system which we use
Arduino as a testing microcontroller and PIC microcontroller as a real one. Both of

them are used to control robot’'s behavior.
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U737, NAN)

2.2.5 TUsunsyu CCS ‘C’ aaulwiand

CCS ‘¢ Wuganawrsdmiuldlunadeuldanazraulndlusunsuniw C
dmivlulasraulnsaass PIC Tnsuvseaniu 2 vwastu Ao nestunaulng
Wsunsueitu Asunud Tar Aulvuaneawion) wasesduneuinglusunsuuy
lulaswensiiulmd Savinailuguuuy IDE %o ntegrated Development
Environment (Weuudneulndldnluda) dmiuluseaiasdmuians vesiui

Aaulnalusunsuuuiuland

z DR
ETRIEN_DATAI

Tt )
P P Insest Py Hong lestSpheseRiobot JSFITTA . CAUkent Admmastrator Dask.

3UN 2.8 sunmuanamisingveslusunsu CCS “C’ compiler
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2.2.6 wA3ealUsunsuWBS PICKit2

PICKit2 suuipdaslusunsuuesuasinines ﬁﬁi'lmgn Tgamhe wune
dmiuduniesiiotrolunuianndusineg msrannseliauldaiulilasaeuinsanes
asznalulasdn (Microchip) Sﬂﬁgqé'eLfluﬁﬂ'd'mnmma%ﬁﬁumaiﬂa"[ﬁﬁswdwﬁu‘(mi fiv
gunsailulastnguuualen (baseline) (PIC10F, PIC12FSxx, PIC16F5xx), Juiimusud
(Midrange) (PIC12F6xx, PIC16F) saulUfiagu PICI8F, PIC24, dsPIC30, dsPIC33, and PIC32
ﬁgamizga 8-bit, 16-bit way 32-bit

Balundniu PICkit2 annsavianlulmusditnuuy Suwasiniivnis vusn
lulaspoulnsaaesladndne Fulufionsanadamugniesvedusunsuildi@ouadly s
s [ ] M 1o & v ar « Y
msiulua Inenludndusssnsamlulasneulnsaassoeninanuunissutotuaiy
wazdannsaviulsavdsuwladlusunsuideulasne

2.2.6.1 3aalUsunsumad PX-700

U 2.9 jUnmuanamirtaadaalusunsuues PX-700

Whuedaslsunsuweddmsubilasaoulvsaaes PIC Seaunsaldauls
Wiguwhiuesealusunsuwes PIckit2 Galdlulusianiddmiulusunsushlulasaeulnsaiaos
\Was 16F8T7A uax 16F876A lauariinuautadasaluil
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- \BousprouiumasHunesn USB

- 4lWiEssanwesn USB

« 1 LED uamamuvn'ﬁwmu 300 (POWER TARGET way
BUSY)

- AWT0MNTANSULISIALABE UM TV LS

- vuvainidaniin ZIF 3 gadmiulusunsy
lulasmaulnsatas PIC 8-20 41 PIC12Fxo PICT 6Fxxx
lulrsnaulnsalaas PIC 28/40 91 PIC16F/PIC18F
lulasaoulnsaaad dsPIC 28/40 dsPIC30F

- MsATnusgiuiuveniiiuuag Tnsdadd Px-700 faufu
TUsunsu

MPLAB V8 #uly Tnendon Debug Tools iy Pickit2

- annsaldsunsululasneulvsaiaes PIC wuuuraslivnives
plouafiud uaganilvaalusunsussmai i faaalai
www.microchip.com AU PICKit2

- fluduwana@nseaiiotloaiuuneags

2.3 vainnaulvsalass 8159l (Arduino)

Arduino 81471 (81-9-8-1U w39 919ulu) Wuveinlulpsroulnsiasinsznale?
913 (AVR) wumswmmuuuiamwa‘sa(Open Source) ﬂaum‘nﬂmu&f'uauammum'iﬂi.m
(Hardware) lLa”‘tiE)wViu’)'i(Software) Aveine1igly nnaanl,mum'lﬁl'wu“lﬂma Faiuda
wnedmIugEuiudnm musﬂmmmmmmﬂﬂuﬂaa Wiy Wandesansiusin
vsalusunsumalasnme ﬂﬂm'w'uaauasﬂmsmiu'l.umsmaaﬂnsmtasuma=1 Apglgau
mmsnma'm'iaLaﬂmauaamnmauanummaumaL‘mmw‘mauwm/mmww( 1/0) veauain
(ﬂﬂ‘laEJ’N‘i'L]ﬂ 1) vﬁaLwammavmnmmsmaanmanuuasmammsm’lﬁu
Tas (Arduino Shield) Usziamnsnag (g}mamqgﬂw 2) wumsq‘lmanfﬂwaﬁ (Arduino XBee
Shield), a’lifﬂiﬁﬁ’lﬁﬂ"ﬁaﬁ(l\rduino Music Shield), ﬂ?i‘@Iﬁ?Laé"ﬁ'ﬁﬁ(Arduino Relay
Shield), aiglinigiaatadi(Arduino Wireless Shield), an3gludfiensiaatasi(Arduino GPRS
Shield) Wusiu widsuivvesauuuasaoighindudoulusunsuianndeldian
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301 vata Arduino diariy LED 7112 uada Arduino sieriiuaia XBee Shield

JU¥ 2.10 gUnmuanavasn 0ndglu Wenreiugunsalnag

231 auivinlvivesa andglu Wuiidey

hesamaiau Tjtuuuddsitugu Lidudaumnzdmiug
S

fiandqli AeuindiA(Arduino Community) nauauisaiuRmn
udauss

lawiu 815015 (Open Hardware) Wilvigldanunsauasaly
sevaaldrulavaissiu

s1aluuns

Asad uwavmlasu (Cross Platform) annsawanlusunsuuy

sEUuluanis(0s) lafla
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M3fl 2.1 msFsuliisuguaninvesvesaonigli udaziu

MEuino UNG | ATmega22s | 2k | a2x | 1k [tewiz | 14 | @ 0 | & o | wa N | v | Yes | Yes. ATmegaréi | 1 Nz Mo | mo
a3 v
= P T -
€ A £ i i : N
Moo Mega | ATmega25e0 | 8k | 250k | 4k | teatz | 54 | s | w0 | et £ | XA | N[ sy | 7 | ves | Yes |ATmapateeir [ 1 No N | o
2500 R2 18
R - - - =3
. 4.- .'* 3
Ao o faeg [ 25 | 2 [0 | 2 ¢ v x| v | 7 ] ves | ves Bultin ' Ne No | N
Lo 2z
e e
i d i
HTuing Pro 1K Brariz 14 [ 10 8 1 NA | NA | 33V | 8V Mo | Yes NIA i Nz No Rao
Wl 328 - 2
23y
Y im = = ¥
: S ; B
ATuno ATrenal?s Fa A 1% iy 2 L] o 4 1 Na | N | SY L3 Yes | Yes NiA 1 Nz L o
EMnamet with 18V
POE modubs
T L 48

e | o O R PR IR I R PR il o B

Agino DUE S12k | NA | sz | 7O ‘2 12 2 4 2 2 3w i No vC Buit-in 2 LE] Yes No
2 &

wulaieinenigly LLmav‘;uuumauqmanummﬂnmmu Jwwoudonln
Tivzauiuaui 'lu‘[ﬂmﬂutaan'l-uuama"ﬁm‘ium (Arduino DUE) 34 \uveinenia
T fwdsuinlulasasulnsaaesMcu) Tuj nndndunszpaweioni(Ave) wWasui
wes “AT915AM3X8E”(ﬂsuqa ARM Cortex-M3) unu ﬂﬂlﬂﬂ'}‘iﬂ?uu’lﬁﬂﬁﬁ’mu UALIAY
gUnuulAnlusunsuves endgl fidwag

T8m253832: (flosandn Mcu \Wuauarueiiuuasaaniglu gl o1 3
(Arduino Uno R3) a9zvitliuasntas ursiamielausid(Library) 'l'u'swnunuuasmmiﬂTu
flowla(Arduino Leonardo) lailé
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2.3.2 Layout & Pin out Arduino Board (Model: Arduino DUF)

Wte G fun,
LOMCU : Atmegalais?

9801 Power ok 7-12V

?

[smfam:ﬂm-hmw I !&nﬁ.hﬂ; ] ll’hw I

3UW 2.11 wamadusznevluuesa Arduino

1. USB Port: lgdmiusiaiu Computer aduluanlusunsudn MCU wazangln
Tnnuuedn

2. Reset Button: (ulu Reset linauiiadaansl Mcu Sumsviailug

3. ICSP Port w04 Atmegal6U2 Wuneiiildlusunsy Visual Com -
port Uu Atmegal6U2 ' -

4. 1/0 Port: Digital /O fausian DO, AL, A22 fia D53 wenanii U Pin 9Vt
Buq WiAudeu Pin0,1,14,15,16,17,18,19
Tx,Rx,Serial,Pin2,3,4,5,6,7,8,9,10,11,12 waz 13 {Wuw1 PWM mms?{ams LU
SCL1,5DA1,SDA20,5CL21 usiu '

5. ICSP Port: Atmega328 i{huwafn#il3lusunsy Boot loader

6. MCU: At915AM3X8E (i MCU #lduuuadn Arduino

7.1/0 Port: uananazilu Digital 170 udy favdsuiiu ety Ay uauden
gt A0-A11

8. Power Port: Iidevvsavasadiodosnisiglnliiuisesneuen UsEnaumean

W&o +3.3 V, 45V, GND, Vin
9. Power Jack: §UlWan Adapter Taufiuseduagsswing 7-12 v
10. MCU 983 Atmega16U2 (fiu MCU vty USB to
Serial 1y Atmega328 9¢ Anfaru Computer HIUAtmegal6U2



233 'gﬂl,mum'stﬁauiﬂ'sl.l.n'iuuua'n'gﬂti

1. Weulusunsuuunsuinmes diumielusunsy Arduino IDE ea1iisaamvlvian
191 990 Arduino.cc/en/main/software

2. vasnideulanlusunsneuieoudy Wigldenudensuvesn Arduino Mlduas
nineny Comport

Fix Encoding & Reload

Serial Monitor. Ctrls Shift+ M -
Boaud ’i Arduino Duemilanove w/ A’fmegzm
e " Arduino Diecirnila or Duemilanove w/ ATmegal6s
Piogrammer ,l Arduine Nano w/ ATmegaiZi
B Booticsdar | Adduino Nano w/ ATmegal6s
N S Arduine Mege 2560 or i
Arduino Mega (ATmegal 280)

JUT 2.13 nmwassnisidaniuuase Arduino #iRaenis upload
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SeralPod |

Programmer o E

JUA 2.14 nmuaninmsidonmneiay Comport 18ua4n

3. nadu Verify Lﬁamwaaummgﬂﬁamax Compile TAaTUswnsH 97nuna
tu Upload lan Tsunsuludavesaariglu iuvneans USB WesulnaniGousas
WA FLUAMITOAIIILOY 91982 “Done uploading” uaguasnvvdLIY
aafdoulusunsul3leviud

ne sozond, thwe off 031 ohe Sround, 2 wnown IED b far sne Second, them off for ame deeod, Ceps

Teir shamgir Codr id ln TR FRILE AUmNiR. This eananle code 17 in the pubile domain.
FOOFIR LT Las an LED Gonsetied on wost Anduiss bosiga.
£4 givr e v romer
1t led v I3
oF WA FRLG © WRARe L3 W WEER PO FOSEF Cesqdr

wnid eetapt) |
¢ Bl AT Yhe TFITEL (L 43 4k OURPWT,
pasRoieiled, HTPEL):

4 the lGEP routime Timt dWer Wl aWRE BgAAn Cogtvell
w518 doop() ¢

<P L utIm s el vl SRR spein CelrvrEn

3UT 2.15 awuansdugrenaty Verify iensaaaeurnugndasuas Compile Tn
Wsunsu nMmeuaninis Upload TAalusunga
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2.3 walyladugys (Bl UFTOOTH TECHNOLOGY)

2.4.1 ANUNNYVBIVANG

ugys Ae svuudearsvesgunsaididalnsiiauuuasva fonduingvozay
(Short-Range Radio Links) lagUsiaainnnsldanaiaiia u3e awdyaiandouse uazli
Pluazdedlinmadumauuidunsaniioududunsuse Faiadiunnuasmnunniinsg
WBonsouuudursuse Aldlumsoudassninlnsdwiede fugunsai lulnsfmitadeni
unauq wazlunisids lildjuamnznisdedoyaiiivsatnaien uﬂmﬁnmmmiawauaw
Whades delddmsu wils vulnsdwidietade

3UN 2.16 Tﬂ?dﬂ%’ldtﬂ%ﬂ‘lﬁﬂLﬂﬂIUIﬂﬁUQ'(‘}ﬁ

2.4.2 mnvaunaluladugns

111 Bluetooth w3 Audn AluRudnduunuveandnsdusemanuunsn
ﬁlﬁ%a’i’l "Harald Bluetooth” (nwiaunsn Harald BlAtand) Tut9d a.a. 940-981 v
Uszanw 1,000 nndneunun nwmwaam‘i“lmlﬂﬁiaaﬂs:mmﬂuu"ﬁnuavuamé'luaﬂ*um
ThAd warfoanssnUsmAliduniiafien uenatmiy ammﬂummtmmammamL'ma
UszinAalaunsndnaig LLa.,LwanJunﬁﬁanmnwmsawﬂnﬂsamiumﬂnanaunumuna Faly
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f]wuul.{]unaunm'lum'mmsuam‘[w‘sﬂwwnaﬂaﬂauaﬁmﬂian wagsTuUUgysil NQnasng
Tunilelduinsimitaie uasdusmnusanalusayiemuiy

1 1994 u3wm F3ndu Ty peuyiitadu BusuisfuaiidsnmuiuivIg
Tumsthadudyaaing uﬂ‘nivmwﬂmﬂwwaﬂauavaﬂnsmma‘1 uaziudiihde vgys

J

e

U 1998 nquifiimunideszuuugns Iﬁnndaﬁgﬁ?u laeinannssaumives
uIwmdnvlugieta Ericsson, Nokia,- IBM, Toshiba wax Intel ‘[unaum‘v‘dm’l Special
Interest Group (SIG) fm'i,unawavthvnaum'm naugimnaunsdwiiieds, raufunas
a1 ‘zjqnaummmﬂﬂivmum melud 2002 Tugunsainmsdeans, wdesld, Aeufmes W
mnmmmuawﬁ wa.fl'mﬁauﬂa'i.,m'maﬂnsmm'nf| athauwsvans InelutiFediy vSenmani
1ﬂUs~mﬁ M3ty wesdarauuiiug Widasay ludnwassesnsniwalulaiily
1% T,mu'luﬂ 1999 levinnstueuns Bluetooth specification Version 1.0 wazldaudniisiy
m‘u Microsoft, Luceit, 3Com, Motorola

2.4.3 dNYUENITHINUTDIUGNS

ugyeaslddyanainganuige 2.4 GHz. (Rnnwdse) wiruongeseenly
muusazUszna eglunavglsunazenin wxld9ae 2.400 e 2.4835 GHz. LLU'qaameu
79 Yasdtyana wavarlivesdyauiinid maawauaaawaﬂﬂm 1,600 Adsa 1 undi
muwmﬂuav'['ummn 2.402 £ 2.480 GHz. witeaniiiu 23 4as TTHYINSTDIUGYSIX aem
5-10 was lnediszuutloaiulasldmsteuswaneunsideuse was ﬂmnumsmﬂammm
seminedaans lnose suvIzaduiasdyyullin ssfinnuansalunisidendsuauails
Tumsiindatasdnluiii Taelisuudousismmmnoasdes valimssnitvitednasualue
wauawﬂmmnw lnandnvaaugyses ﬂnaanu.uumma'['unuaﬂmmwn‘umman \ieanld
nsvudstenalusnnuiibinnn sgratu dnm, Fos, wownalAdusineg uazansa
maaumeﬂ.ﬂm valveglusy sovinmualivingy (Ussina 5-10 was) venanigild
waanus Aulides wazannsaldalduy laglinaailumsalwiasg de

dummannsansdadiedoyaves Bluetooth axagit 1 Mbps (1
winnzUnnodu) uazrsvzhiiilgwerlsinnfuruavedwdiildiuuulnsiwidade wie
nsldaunuuily uatJudayatifinnalugorsssduivly wazagnu 3 suiuszuy
wauliane Wireless LAN (WLAN) uda AUAIUITOVDIVGYD mmummumnmmuaamn
Faluduves WLAN Adafisvasmsdu-deiilnandy Lt.m’ualmﬂ“ WUVBIVGNEIL aawammman
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ot

N msdannildieni uaziidny msldndinuitesninnn egi 0.1 Tad mniieuiu
mauvealnsiniiiade

2.4.4 lugavays su HC-05

lugaugns HC-05 ;Jm'swauma‘luiuLLuuwaswaamsaunm(Senal UART
) Imamuﬂﬂﬂaa'lumsaamiuuuuawﬁmaww (BluetoothSPP (Serial Port Protocol))
anmmumsnammawammmmummﬁ’m “Bluetooth V2.0+EDR (Enhanced Data Rate)
#i 3Mbps wsaummmmuu‘luﬂaam'«asﬂwmman Wliannsadousauarldaudng ald
mmmuﬂﬂwmm’luaﬂnsmmmjumumqf] maulugduuulaglasne

ar

AANBuziy TdssalUllneday
1) Tﬂﬂmﬂaaﬁ;ami'ﬂaquwﬁ : Bluetooth Specification V2.0+EDR
2) HIWAIMANLY : 2.4GHZ ISM ,
3) nsiienguanuasdtyeyas : GFSK (Gaussian Frequency Shift Keying)
a) ANIINTTUdtoya

WUy adalasda : 2.1Mbps(Max)/160 kbps
b. wuu FlAsia : 1Mbps/1Mbps

5) S¥UUANYARANY : fi58UU Authentication uaz Encryption
6)  Wslna - Wuugysuuunaineynsy

7) wnaaTelvinlda « +3.3v fa 6v DC, 50mA

8)  gamQilldnu : 20 fla +75 wuRina

9) awnsovinnulaluluue Master uay Slave

10) & mslagfda AT command
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3Ui 2.17 Tugaugys su HC-05

2.4.5 @dq 189 Aauus (AT command)

107l AL (AT-COMMAND) fp ynddanassu fiannsaldfnsedoas
Augunsaideasanag iy Tudiy v3e gunsel DTE (Data Terminal Equipment) ialanay
saAviedaugunsalinadu hivheumuiideams wasdmsumsandefinsdwisiode
wldynddaizonin GSM AT COMMAND fathadds it Aevnus ldiulunaugns 9

WARIAIRNISIN 2.2

Ada HARBUHUBY AUNUIBVDIANE

AT OK | negaunIsRovAUDIvEY
luga

AT+RESET oK Suinluga

AT+VERSION? +VERSION<param>: OK aeunuBiTuvenRuwg

AT+ADDR? +ADDR:<param> OK daunu IP address Ua4
luga

AT+NAME=<param> OK mdeluga

AT+ROLE=<param> OK Avualuuatinsya
voalugpainiu
Master/Slave

AT+CMODE=<param> OK muualnunnsidousia -
\Feusatu IP address #isa
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AlY visaausaniu I
address laqfila

A5 2.2 YAAE 1a7l AauLTIA dmiuauaumsinueslugaugys

2.45.1 nslgaas 1o aauuua

Lﬁaqmﬂﬁﬂuﬂauamiu HC-05 1 yhanlagldnsdeansuuy
UNIY %38 UART (Universal Asynchronous Receiver/Transmitter : Tx, Rx) ‘tNLUm'lJtLU'U
mwmamﬁuawaua isannsadoudds it asunudnawesai W galugaugns lae
rinulusunsumesiueamluls Tulusienil Tsunsuiilddude Tusunsy o3l 1add 1.6.3
(Arduino IDE 1.6.3) hulusunsufilfousuiuvesaeighi nelulusunsutuasiia
wosiiuealusunsuiiiendt §3vaveiitned (Serial monitor) Wdmsy Usutayaniauan
Toyariwmaineunsulaq Fsdwiitosiliisannsotousds it rauuiug wiauiuana
naunduvBIRdald luastidediu u,amms'dw 2.18

Enter AT commands: &
ERROR: (0}

OK

+HAME : NewBT

OK
+ADDR:2014:5:161488
CK

+ROLE:C

OK

+HMOD:1

CK

+BIND:0:0:0

OK

JUW 2.18 wihinadiGeaueiines wansteatlouddiwasuanisnaundy
Adanluguans

agalsfinu naumﬁmm:mnmn’m’]aummua EANANTT
AavauaINduIvadlugalstiu 1FasimsiaAt Welamsldanlvun o7 Aeuuusuas
mugyaidoriou taiisdliriaainuoswt EN @wiulugaunsiuaslitodn Key (n en vide
KEY vuiilugadiSaguiiuassonu vt 34 V0ITWUgYs)) 1T HIGH (F1alW 5VDC) uda
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\Uamavinuvesugyslmidneds favannsaddlun i eemnudldGoudes 9t
nadsulisunsuasuuuainerighi isliuasnarsglinaunanismevaussnduriuaniuy
wihvediseaneiines Aaguin 2.19

bluetooth §

raid secup()

pinMede(S, JUTPUT); // this pin will pull the HC-05 pin 24 {key pin) HIGH to switch module to AT mode
digital¥raite (S, HIGH):

Serial.begin(9€00) ;

Serial.printin("Enter AT commands:™):

Serial?.bzqin(38400); // HC-05 dsfault speed 1n AT command more

raand loap ()
/7 Kesp rzading from HC-05 and sznd to Arduino Serial Monitor
if (Serial?.available())

Serial.u:Lt&(Serialz.:eadl)):l
¢/ ¥zep reading from Arduine Ser:ial Henitor and send to HC-D5
1f (Serial.availabls())

Serial2.writ=(Serial.zead());

Uit 2.19 TAnlusunsuuuenighi dwmsuleumdiasuaninanmsnavauss

wdsniilédloudnds 1ol aeumnud UATANANITABUAND LA
'I.mmﬂauaaﬂﬂ'uaq'm EN (KEY) (i LOW u,aummsujmmsma’!u'uaa'[maanﬂsa lugavg
ﬂﬁn%uanmmuuq AMAAT 7 AsvusTlaToudnly wu Foluga Iuan1svineny
fu Favdaannil mﬂam1'iauﬂmauaﬂﬁhﬂ'&'lﬂmuﬂnm mmﬂtmumimmuﬁ‘lmnﬂmﬂ'fh
an

2.5 syuulfuRnisuaunsess

muuﬂgummmaumsaaﬂ ﬂBSuUUUQUmﬂ’]il.LU'ULUQLNU‘UBS‘NLLTSFIUQUU (Open
Source) lagusem nwia (Google Inc.) if’l’lmum"muamﬂuamdm maamnaﬂnmﬁh
sruuUjuRnisueunsess Tdnumn gunsaiiivainvangssiu vaesinn samsanangn
vhauuguasififiounamiinge uasawandeauanseiule liguilaranunsadents
AWABINS wazmnuadluitamed miuinianlusunsy (Programmer) udtiu n1sWam
Wsunsuielinuuussuuuvinisuaunsesd Lilddasdionn wsziidayalunisiann
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57 Android SDK (Software Development Kit) wimililiuiiannldSeus uawile
UnimuseInIsasmeuns e mihelusunsuiivauasIud weunsesndafinaislunis
WHEUNTIUTUNTURIY AAALBUATBES (Android Market) daulaseadran1silaluniswama
1 @3 Android SDK as8alaseadaresniuam (Java language) Tunmsifiulusunsy
wizlusunsuiiiannnlfasionihnuegnisld Dalvik Virtual Machine Wutieiy
Wsunsuam fideainuegmels Java Virtual Machine (Virtual Machine W3gul#R
ammnm5amﬁﬂiuﬂ‘suﬁ1ﬂuag)uanmnﬁv’uué‘; woumsess Sailusunsunnsuiiidawe
ga3HWITALATY (Open Source) Wudhuiumnn villiiniaunfiauls aunsoheeivuns
Auatu ndnwildedalion Ussneuduanuiisuvesweunsasdldiiuiuatian

2.5.1 1As98519909U0UnToER

msanulalassainvesssuuliRnisuaunsesd dedniudedidiy
wswiUniRunlUsuATE annsauesnminesnueessuuldvianun Isliansadlais
nszvaunsYalERBaTy wazanunsoilvdisluniseenuuulusunsuigens AL
Lﬁa'[ﬁz.ﬁmﬁszﬁm‘a‘mw’lumsﬁﬁuuﬁ”’af’ﬂl,aﬂﬂﬂiaai”wwamaumaac«iﬁagﬂﬁ 2.20

APPLICATIONS

U7 2.20 lassaiuvesszuulifnsueunsesn

Uit 2.20 WulassaiivesssuvlfiRnsuaunsesd sxdunalsdn fnns
wiseenuiiuding Aidanuienioniu lnedwuugaasiudwigldnuinsiode
laomsedaifoduveaeundinduainmivissdwuannifuesdlsznouduqauddu uas
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gavneniudifadeiugusailankiiuma |inux Kemel Tassadavaauaunsosd woiins

- [ 1 v s A’
asvialudiuglanail

2.5.1.1 Applications

= ' P ) a wa a '

Wudrweslusunsuiifisndussuudfuinns niaunquues
Wsunsuiigldnulsvimsaanald Todldanannsadenliiusunsusaqldlaenss danns
inusasiazlusunsuasdulynuiigiannlusunsuldsenuuuuasdouldnlusunsuely

2.5.1.2 Application Framework

Wudwifimsimuniuieliiniannanseimunlusunsils
avann wariivsydvnmanndady Toginaunlisndudesiaunluduifiaugaenninng
tewAinsdnwdadsniaiiunldau Application Framework Tudufidaanisldam ué
vl eivarengudaeiu deghady

1) Activities Manager (Junguuaagamasiidnnisiieaiuieesnis
iuaaisinalusunsy (Activity)

2) Content Providers unguvasyadids Aldlumsidnisdoya
Y9alUsunsudu wazausauusudeyalulusunsududniale

3) View System (Junguuasgamdsiiieniumsdanislasease
veamhaeiinanwaludiuiidaseiugldan (User interface)

4) Telephony Manager \unduvasgadsiililumsidrfiefoya
Auns iy wuvisnaavnsine Wusu

5) Resource Manager unguuasgamdslunsidetoyaiiiiiy
ToAY, JUNN

6) Location Manager \Junguvasgaddaiiiieadusumianig

niimans isvuuufuinislasuaangunsal
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7) Notification Manager \iunduuasgamdsiasgniGenldidle
Wsunsu Asansuanswaliiuglda dumatovaniuy
(Status Bar) v@aminge

2.5.1.3 Libraries

Wuduvemaidsiiannme ¢/Crr Tnsuisgaddisanidungy
auinguszasAvensldnu wu damsiieaiunisuanaua (Surface Manage)dansiieaiu
NINUAMINIMLAZIAD (Media Framework), 3amstAeadunn 3 06 way 25 (Open GL

| ES waw SGL), Iamsiieniuszuugudaya (SQLite) tudu

2.5.1.4 Android Runtime

23] Dalrvik Virtual Machine ﬁqnaaﬂuuum wielirauuu
QUnsalil mieanud mbsussnaranatuarwdu(Battery)iisaia Fanasvatures
Darvik Virtual Machine azvinisuuasldiseanisyien Wdulwd Dex feunisvin
wuaiifeliiivszavsamisiuiioldruiy mioyssnaranansiiiudaliun dou
faunfAe Core Libraries ﬁtﬂuEhu'i31muﬁﬁmaz-qmﬁwﬁ"aﬁ'uﬁ'ty lnugnileuAI8n 1919121

(Java Language)

2.5.1.5 Linux Kernel

Lﬁud?uﬁﬁwﬁqﬁﬁﬂaﬁﬁﬂg TudanisAuuinisudnaes
5w UUUURNS Wy Beamhearud ndsny finAaugunsnin1ag Auvasanit 13ety
Tmﬂu,aumaaﬂ“lﬁﬁ'umehuﬁmmnﬁzuuﬂﬁﬂ'ﬁmsﬁqnﬁ 3U 2.6 (Linux 26. Kernel) Fal#iiinng
panuuuNUuagei
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2.5.2 TUsunsuuazasaadialuniswaun

Wiunsuniawrseaiiefildnmn uoundiadu weunsess Tuilvdenldvany
Fgvaremadandionu uidmiulassnutuiiarlilusunsuil Google uusi1 Fawduasiy

v
W =

nllsulgivegaunsuansdmiuiniauily Sadusunsuvianiosiondemass fad

2.5.2.1 JDK (Java Development Kit)

Tlunsviannlusunsuannvesusimdululasdagud dalash

ALTR DI TIERL IUsSUAsUTaeldn 191917

2.5.2.2 Eclipse

felusunsuiilddmsuiannnu Java 3alUsunsu Eclipse 1Tu
TUStmswﬁﬁﬁﬂumsﬁ'wumuadwﬁm%"uL%wnaﬂﬁathﬁwxﬁﬂ%mw wazliiaann Eclipse
Wureniwarsiawmes sosmuimmaiuinaniuieldlaetniames vilirui iy
naiaIYee Eclipse Wuldaguaiiiomarsinia Ty Eclipse fiosdsznaundniizandi
Eclipse Platform ?iﬂﬁu“‘inws-ﬁugmué’nﬁm%’umusauLﬂ%"aqﬁa@haf] NNMeuBnaNITn
vinmvihausiuluanandeudeniu wasiiewdUssnauiidenda Plug-in Development
Environment (PDE) el flumsiiumnuannsalumswannsesduianniu wnisdds
meuonvzgnialuguuuuiiGend Eclipse plug-ins fetamngasnisly Eclipse ¥inaule
Wi ffeuavaunanay (plugin) duduauiuiuin wazi Plug-in Yunndasaini
v Eclipse ﬁﬁas‘jwhu?u Eclipse Plug-in #ifiuwiouiu Eclipse dotsamluanunadisn
firoosAUsznouTiGondt Java Development Toolkit JDT) Falluiriasfiolumsidouuas
fURTUSUATIATIA1 Ve TeRvedlusunsy Eclipse Ao finnadne annsaldléiu J25DK
(Java Software Development Kit) lavnnasdu sesiuntwsnsssmasnvangniwiian
suilfiaSuusvansnmuaalusunsy annsavinulanulwdvatgwila wu HTML, Java, C,
JSP, EJB, XML uas GIF
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S Eeee-u- Be-is oo RHEE % | AEEGees

[

U 2.22 U muanamidnldnudmiviauitenndinduuulusunsy

Eclipse

2.5.2.3 Android SDK (Android Software Development Kit)

Wuyalusunsuiinna Google Wannaonsiitauansieliiniamn
wowwalAduy ﬂ?au:,'auhﬁ"ﬂﬂmaﬂwamlzf[%’ﬁuimalﬁﬁﬁﬂi&iw%ﬁ'lmgﬂ SDK 1iuasillusunsy
uazlausiisneg didududenisianuenndinduuuraunsoss sghaguByanes
(Emulator) %aﬁﬂﬁé’lﬁam15ﬂa%"laLLawwﬁm%"uuazﬂwmwmaaa%’uuuﬁdﬁgLama'i' nou lawi
anmsuindenmiouliefiofisussuuufiRnisueunsessase
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2.5.2.4 ADT (Android Development Tools)

fio indpsiiafiliwanueunsesd lumswann Application Uu
35U Android 05 9101w Java Tnedesiinaadiutady aideid1 ADT wia Android
Development Tools Fuiludniaiuves IDE wisfinasausingeniniu udnsuves
TUsunsu Eclipse Faldlumsifoulusunsy uaz ADT 5531uaejtﬂuz’i1uwﬁwaa Android SDK

2.53 msveasssunaunaatudiuisavila 2 Asae
2.5.3.1 Fuvu dulames

famsinasuaiasnauiinesimiduamnivinu wiouiuidn
(Tablet) Fwdrasaiiiiondn ADV (Android Virtual Device) Fsluiiiiiadyawmasiivinunldi
TUsiam azdulusunsuiiiiiein Genymotion

O

GENYMOTION'

Genymotion for personal wse
Loadmg plugins...

= v 2 o o o - 5
3UN 2.23 sunmuanantianaldaudmivlusunsusiaasdnsdmiiiofie Genymotion
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2.53.2 uvugunsalaia

lawdslwduaundiadu Wuuuamsnivu wivida lnensiasalad
1193 (Driver) dm3ugunsaiiiug '

2.54 TawmasuazlwalulusiSauan

WUsidauaw (Project App) Usznauluse

2.5.4.1 src

UsznaumealWavealan java (Source code)

2.54.2 gen

Usznaudmslnafiszuuainlionluld iy Rjava lddmsuns
0984(Reference) Jpanianinensanqgililuneundindu Jalwdi szuvadalisnluia
lisesgaviaudly @unsailagdeyanigluivednuls)

2.5.4.3 Android

wWulwdlaus3aldanudmsuneunaindu

2.5.4.4 assets

Waweasdmiuinvlndaegildnuluweuwiindy wu Twd
gudoya M 1an

2.5.4.5 bin

iulrdluuidiinealwdvdadn (Built) 1y Twd apk (Android
Package) Falvaiifulvdunaing ueundindudnsafivhlufndanasSuvursesuaunsons
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2.5.4.6 red

TWawesiiuninensildfuuounainduldun
1) drawable... \fiulwdnmdmsuinisauounsessutineuuinsineg
2) layout ifiulwld xmi Al#duwadisw (Layout muaugUUuMS
WAAIDBNYBN N
3) values iulwdadoyarnag wu doru (Strings), dladaaunm
FULuU (Styles)

2.5.4.7 AndroidManifest.xml

dhlvdauuszuuiiddanng duuamsldoludousineg wu
Wi java ladudududuusn (nadiiivanglid) , Avumdanudusen (permission) i
wulitoundindudeusedumasidinlawieli Uuiindeyaatluniiannudilavdel, 14
ndadlaviali wan LﬁULa‘uL’Ja':f’tl"’wuaaLLanétm"fumeLﬁumiﬁgamﬁ;uq

2.5.5 Activity was Layout
2.5.5.1 activity

L'fjumﬁauuﬂuna'[nwé’nﬁ'%’uﬁanda%1nehusi’mqm U Values, Style

’

Res louAnm daan1u deyarneg ouszinanaadudiidwssliud Layout

2.5.5.2 Layout

Futaya9n activity uduanwaseniivouanina

2.5.6 mMsNaulUswnTY

mswannlusunsuifidnwusiiddey dannsei 2.3

ANV 2.3 wand UsEnvnsiiauuadtaunaiadu
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ANYENISYINNY Java Base Class AI88719A1MU
el Activity uilulwddoya wiatauny
MDA Service laulwdmas vie

wanstoyaanmainiea

Juudane

BroadcastReceiver

wiinan nisulaLdAsu

nsiivuaziden

ContentProvider

nMsUnayalnsdn
ldvaya

2.5.7 nS¥N9IUT99 Activity

MY 183 Activity Ao SidnwusAsgud 2.24

3U# 2.24 n1svinnuves Activity
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1) onCreate( ) An n1stsuduvhaaaltlsunsy

2) onStart( ) A viauiiowanamiaananves Wsunsu
3) onResume( ) fin yhodlatinisldau Fugld

4) onPause( ) fla Yuidiaseanisugalusunsy

5) onStop( ) Aa ¥iauwiielusunsy hilduanua wihee

6) onDestroy( ) fin Yiunaunlusunsuazania

v

7) onRestart( ) Aa vinulwmidnads uasaingn onStop()

2,58 msdanudayalu Activities

LLanam'nu'zfaaLtauﬂ'iaﬂﬂ sriimaihnusmiudeyareg agiaue Tusyuu
wounsesAtlaus mnmwaqaﬂwmam \Wu Tayauseinn Shared Preferences iy
awusuwauawuwunmlu’lww vty Angndneineg gudeya sQLite wmnsiudaya Usziam

nziflouiisenssiuunng Naﬁauaﬂs°mwamu‘[ﬂa‘l‘umau InputFileStreamn way
OutputFileStream 'lumsmumaumau“a

2.5.9 m3ldau Threading

'lunscums'maen'ls'[unm'ins.,m'lm nangq agndongiu wiansnsevin
thq Lﬂﬂ‘uuamTu;meﬂm'i'flﬁléﬂ'wu'Lﬂ1 HU User Interface aefpalan Thread a1y
lanadwinanan Tasdnluallumisldam Thread sinvziinsminananiisliiAnuanis
nswiniug st wietunaigens

2.5.10 M3k Handler

logUniuan LLIE]G]ENﬂ'ﬁ'ﬂuLUaEJULLUﬁJﬂ'l‘UEN’JGmﬂ'N‘] 19U tﬂaa'u*uamm'l,u
TextView LUa&Ju'iUmw'lu ImageView 13NN 32YIABHIY Interact nmﬂnuuq VR
Ingq drafies 1y naduudilidemdsundasusmniinudeintsivsdsunas
Aaeinganeg Tneislilédviins interact fuingla e Wy msdsundaselagsiu
Thread visaLUanuu.anmLw*s’r.,mnﬁTvxaﬂ‘uauammmnaumasmm Wuau n1snsedin
Wiy Handler Wante



2.6 81955396 (Natural rubber)

2.6.1 lassasramaad

HETIUTRAFIINERUSETBUT3EeuTa (Hevea brasiliensis) {iumad
wesiillalasmiveuiuesdussneundniovas 94 Taefwiin druussnevitmdedulusiu
lushunazndeduniddug (u fuih wazeyyavedany Hus) fimiefishq fudulelawiu
(CsHg) indaiuiuluanasnSonin wedlawdu (CHg), 1ae n dARaus 5,000 - 15,000
psTImivszneusluanaiiiminluanasus 50,000 - 3,000,000 wazUsznnien
ax 60 vasluanaweanii fhwinluanagend 1,300,000 lassaiialuanaveeasssuyiil
dnwuzilulelawesaiia cis-lsomer fMtuainasGonenssssueah cis-1,4-Polyisoprene

Faillassaiauanisagy

H;,C H3C H
""'"‘-—CH; Hzc CHz H2C CH; Hzcm

Ui 2.45 uanalasaaialuanaves s suYF

lAssaiavaniifinanssnus oauURves NS IIUTR fa

1. msiiasAusznauiiluaisveunazlalasiouludning viilveresssuwi
faualimahtuusiduauulwihig

2. ifuszitiadlwiaufisen villidauiisonTamludeeiue dulsd ua
inbiifnufidenlddoiveandaunaslelsudaiuawnnadouvesn

FITUYIR

3. fingllanaiindeulmmnsaluiuardavguldie viliesssuming
anmeudangu (Elasticity) laduasannsaldaiigumgiinle

4. lassainluanafiaiiaveviliosssumiannsadasdnldifieda Jail
AMUAMIMUABUSIAIE wazvililiauudaussunslitanlud (Green
strength) a9 wazAuwmledIRniy (Tack) @

5. fiminluanags vneraudaduluiisshliulssulnensaasieaiionaly
uatteluanadnasnaumiluldoy
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2.6.2 aniaviluaaenesssumatanilug
2.6.21 ANUWG (Hardness)

gsssHTIRaTaTan lugiiianuudeneg Mild fawdiuunn
TUautarmandisvesendlulug nmsusuauudeesswilalaenmsusuwasuySuuanssi
WuMIsM sl uamus iy

2.6.2.2 ANUAUNIRBUTIA (Tensile strength)

pNsssNAdlATaluanaiaduane inlwansannudnle
e Aniioiliensssuyaiausumuseussfuazaudumusieusadnuags
sysumARbilmsinduansoneuUdlifiamudusigaiesanm 30 MPa FeauRivh

as

Tensssumdatinmumnzanlunisyeansueiviiiaiuun Ty wasudaus

Wemnesssumaiieuudusdusiegs Jahliaunsald
aSNANTIANGN WU wAaFoumSUBluALazAuY dmsulundntueiiliseanisany
wdausaduauiian %amnms‘i‘ismﬁimnﬁmm'm'[‘&’a'ﬁﬁjLﬁmwmgn"lﬁ Ve NESIUTIR
TiSsuningnadug lushusiununisuin nslfasiuduriiaaduusaidsmun iy

Fazvaan ax'l‘ifﬁm'aLﬁac-’fmm'sﬂ’nmvﬁmsogmmﬁ'u

2.6.2.3 anuamisnlun1sinauvia (Elongation at break)

pNsIIHMATLinauasiuAuannsadalagatia 1009
ANALT0 U EAUBIL NS TTUTIRANAIM LN TS LTI HEY LasAISEUTe
Wuszianlud msfiautfdunisgagailiaunsaldenssssumnalunisvimdndusii

ADINTINEAG

2.6.2.4 AMUAUMUABNTANUIA (Tear resistance)

e NssINTIRIM NI lunanadnlafvasgnisdainbig
amAumusiansinuInganiediezitug snugmedgimuidoulsmussingle
lalsonuauazauiumusensinunazivtudislarsdiiueadulssansnmi g
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=Y

2625 ﬂ“lﬂ‘l‘fq’mﬁqnmq:tw‘l;’l (Low temperature flexibility)

msviliaansolunsdaveulaigamgiian lagamapiinatan
MU dirdszanm -72 °C Anwihlbiiaudueslduigumgiinn msldnuesigumgil
saglilaludnnaiduq uidndunanuluanaswzSssiiuiauEnld Tnednsinmaiia

wandiAgegaiguvnll -26 °C uenniunsaniiuatlugsssuAIi aunsoly

Nuiigamiinndudu

2.6.2.6 ANUNUMUABNISIEDLANIW (Aging resistance)

Wuszgiedhreu iz luluanassssumivibiiansan
udladogammdadielfiurdubunsiamlug uinussfidugnseuivilifanuiase
ponduuazlalyu iliAnwusEAindauRUsE (C-o waz 0-0) viliianisuinves
luanaldde siliautifBanavessnafosas Aniuenssssuraslivmnsivaumansyiio
feansAIE U UREN s dBLAN N Tostannzednifignmyiiguasiflelauegieiiony
Wildvwsssumiiamludiinusumusenndeiituiwauasdueendindunaransiass
Usamlsorlvaliiamsfanludlaglissesnaduiigamailugaiuly

2.6.2.7 AMUVIUNIURBAINNSOU (Heat resistance)

nslfruvesesssunidoutiiiamsldouluan s
fifinasensidonaninasen prossuvRsilivnziunslénuiianmniiginia 70 °c
Wuszezann lnsamzediedaiidugniun Saiuiitadudannuazarbildon
sysumdlunsdiidasdnendluusssmaiiiilalauegie ustsuiudadldasiinsuanans
denfndusaransiuleleudadiuasieteaiunisidouanm



unii 3
JUADUNITANTUIY

3.1 na17in

msﬁ'ﬂﬂsmmfuﬁaLiﬂﬁﬁwmSﬁnmhﬁ"ma.,Lﬁaﬂﬁtﬁuﬁaqﬁ'ﬂmawﬂzj
ﬁafdmu’[umu‘uamqu;]qu Wy madeansiudioya, mansnsmuay wienAas
Juindeu 1Wusy 'I.u'uumamna"mmiquwgmawum'dS"Uﬂm"hmuimmu'uaam I
WAnnadndamgausvasrinlind wu msafunmaedeuiivesiueud WHudy

3.2 ummamiﬁﬂaﬁumu
mmuammwaﬂmma~wqugmiLﬂaauwuamuaummumaﬂhuaﬂuuw
ii 2 'imqmuﬁ'lmaaﬂ'l*ﬂaan'lsai"mu.swumaauwuausﬂmafmﬂsmsmaaumawuuumuama
sgaelunsanay  iwsrzaziiy TﬂiN’mLﬁ]\HNLU’LﬂU‘ﬂﬂ’]iwmuﬂﬂida'ﬂduﬂuﬂ'}‘iﬂ’mﬂl}ﬂ’l’i
vnuwessatsduiegmeluususvsanauiumdn nnthdimuludndasaiimomss
naw
Tuduvesmsaniiunuiy annsawisdumsiaueenldiby 2 dulvey
9 sheiusail
1 duerius

a. FOVhiLI3AIUANNITVIN VB UL UR
b.  wewiwidumnheaiglda
2. dwsniawds
a. WasiiAIuAINIIIUTR UG
b.  Taswainvenjusudnazdiulsznaudug

3.2.1 mainnulasduvdvesiusun

mMshuGERuIN ML arTuuunsimitieds  Tasdaiidan
wuruesr (Angle) tialduaniimvanisindeuiivassatioiu Tmsesiiumi, oosmds
N3 ﬁutgmlﬂ"luuﬁﬂmq'[m umﬁnﬁmﬁaﬁaéwmmﬁa (Speed) iiodan sindauiivedsa
Tefussmuirng Fernhasediioy gnasninsdwiiiatieriunaluladugns wndaih
Tmauawaﬁmamnmwﬂ:ﬂﬂsﬂau'[wsa:.aa'suummﬂummuu 1uTﬂiﬂaqusaLaasnazm
msfudeyauUsznana whdnslugiledduuemes L2930 Wavhmsiuuaimaslimly
Tantihviendimmammuiaineg Tagguil 311 ﬁ%mﬂugﬂmwuamuﬁan"lﬂamnw 13
nauveusualasduy
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Yoyadru HC-05 )
wawnaAlAtuuu Bluetooth modute | PIC Winsnaulnsawes
Insdwviilotiatoudrdsly Sutayainnusznana

falulasaaulnsatand i wardainisvinnuuewmas

!

108 L293D vimvadu

uslAed

!

UBABIIINUAS LSS

wdpunliiuugusinss
nay

JUW 3.1.1 vdenlaszunsuuaninisvieumemiusus

3.2.2 dauvarhilaiaruaumaineuveiusud
gaWiuasdmIuAIUANNSITWTmususluTAsse il lefinseanuuuliag)
2 Usztamaenu fe
1. Wsunsumuaumstadeuiivessatsdu uuulieiies (Discrete Control)
2. Wsunsumuaunsindeuiivessntsiu wuusaiilas (Continuous Control)

3.22.1 T,U'mnsuﬂ'mﬁumsLﬁgauﬁﬂaasnﬁqﬁ"u uuulsidaiias
(Discrete Control)
'.UuTiJ'sLLnsuuu1uTﬂsﬂaqusaLaa'ia'mwmunumsmaauwuaa'm
Tadu wuvldsatiie TﬁadeﬂiLLniuwL'uauaa'luTﬂ'SﬂauTmaLaa‘suu IraIndIN1sInTIRy
"I,mwmuﬂ Wunt neevds Bends B uas nyn Wiy hﬂﬂumimaauﬁlummd
Buiiuiu LLaJl.nﬂ,mumSﬂ'mmm'num'lumwuu’uamamammamﬂﬂ wswasiy 50
Uaduiandeuiilduaiamanuiiimuaminig
dvadulasreulnsatans 'lumauﬁmﬁaﬂ'[{fmuﬁuuaém Arduino
DUE Wavaaaun1svirnuvaslusunsunau mwuamaanmaaunuuam Arduino
iWosndt faansalunisdelsasiiie snmansdeuasudlylusunsufiannsovile
Nudnay
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TestArduinoAndroid3_complete_RCCar

pinKods (8, SUTPUT): caf
pinMode (9, QUTPUT);

} '
yoid loop() (

1f (Serial2.avarlablz())

{
char toSend = (char)Serial2.:z=adi():
Serial.print{toSend)

1f(toSend == '1'}
(
drive_forvard(j;
}
if{toSend == '2')
{
drive_turnleft():
}
if(toSend == '3')
{

drive_turnrighci{): -

3U# 3.1.3 fegnlusunsumuaumsindauiivessotaduuuuein Arduino

Tunsvnaeutiu 1519:1%uada Arduino DUE danswasnlul LED v 4
vaen lavauudlivasn LED Wurvawamedn 2 @ Wewedde uar uawmeaivi) lneds
msiuwanndinduuulnsiwiiloto waziilunaugys HC-05 vimihideusadoanssening
Insédwnilefionuuesa Arduino DUE

wﬁw1ﬂvmaa'um'svhamﬂua\ﬂﬂsLLniumu‘;}uUuua%ﬂ Arduino  DUE
@IS suiasuansinnslaulusunsuasuy PIc  lulaspoulnsaiaes Fadu
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'luTﬂ'SﬂaqusaLaaswﬁ'maams'l'unwsa mmuamaan'l‘u PIC lulasreulnsaaesunuuain
Arduino DUE Luaai)'m’n

Lawnraslulasenulnsaiaes : vesa Arduino DUE Huualwaiiuly
mwiu'[ﬂsmsqnauf‘ﬂ%‘lamvaﬂu‘h'm'lul.waa'mnﬁmaaufﬂummuﬂum Jvilidndunas

Wonldlulasmeulnsaaasiiioundnndy

249w 1O - mawwnmauwmmewwm'&‘lumwuuamasuu A
amm?’[-mwm‘lunm vil#uasa Arduino DUE sulivansfumsldng dasamiunislian
I/0 wamﬂaaqmummuﬂu

3. 598 : \ilesendweda Arduino DUE thufisanuna D WHgunY PIC
lulasraulnsaaes mnAnrudEenetuiuisatady 2799ANANUEIERDUDI AR

‘lufhuﬂ'a"luL{‘Ju'ﬁ'umaumitﬁaumsuniuawu PIC IuIﬂSﬂaqu'iaLaa‘s
was 16F977A Fasumausinisaina Source file Tneldlusunsy CCS Compiler uaziA3a
TUsunsuwas PX-700 mesvawﬁmwmaumesaﬂﬂiunsumas PleltZ

Date o

9 HongTestipherePsbat 1SFITIA A1 € Source

Ui 3.1.4 Fumounisasne Source file Tmi uazdisde Source file

meumnmsasw Source file LLﬁ“‘ﬂ"IiGN'UB Source file mmﬂw 314 m
wlalnd 'uummuhaq‘lmsnwa'mmi.aan



I3I37ibaud * SEST. mmit - TKL zoT T R
e catdio.b:

.ade Catriag.k.
e {sdlib.n,

include <1BF458.h>

delayiclock2a520800
.5e TX1 PIN_CE

e RX1 2IN CT
fa3z_ioim

Ta3i 53Tt
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fuaes NHOWDT
use delay {cleck=4000000)

use rs232(baud = 9600, xmir = TXi, zcv = RX1, bics = 3, step = 1)

0id main()

char data:

=zec_tris_c {0E10000000:;
3et_zris E{0B0CO0GO0D) ;

cutput b {CL0C0C0000) &

whil={true:
t

U7 3.1.6 Tunaunisaine I HEX dmsulusunsuldlulasaeulnsaians

INUY

ivihnsiiuldalusunsumvaunmsinnuvessatadunudauly

ANTiReIns wazyiimsaiialid HEX wWeldlunstusunsuasuululasreulnsataainugy

'Tﬂ'; 3.1.5uay 3.1.6
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_Adn mpat Hex
*-_&.9_@]
Wﬂ"‘l’l"ﬂr‘ FE YT LT IT IT FY IT FY ST ST IY -

Mmoo rrranranral EML'!."P'J

1‘ TYT P SF I IT YR YT FT FY IT FT T FT IT i_-‘h'_"':_

X rroCmrowe e wer o PICKt 2
1

Date modified

1732558 037

Seiecta file

|

e preve. (B2 arrr (]
aFTE
£
i Pictures AFEE
H viceo FTF 3EFF
¥ fosrr aeer

R Commitar

U7 3.1.8 fumeunsiFenid HEX vedldndilddoulinlusunsuasuululasnoulnsaaes

mnhnilulaseeulnsaaesiigesnslilavundasiusunsy PX-700 uazidi
lsunsu PICKkit2 Tsunsuazvinisiumivesvaslulasaeulnsaedlaesnluiauasuaning
M3 fmndunieslaessiuiuililasreulnsaiasdess mgunsaiindeutiasvinis
Wsunsulvd HEX aslulasaeulnsaaesuda lasmsnaden Auto Import HEX fauandly
31J‘ﬂ317LLa.,318
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VIFk Devica Family  Programmer
UeriDs FEFEFFFF

Lx| Source: [CATB77A\NongTestSpherefiobot 16FBITA hex

2852 0300 0BS6  0ODE  GES5  00DT A
OEST  00E4 1383 187A 1733 o2ec |
OADT 1303 OADE  Z2B6E 0855 0257 .||
9CFA 0856 1ces CFS6 02FA 0877 |
3026 €752 0084 3383 0200 3C40 |
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Specification)
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dwlsznev/alin | uousian YUBUANAI Wugudlvioy

VBVULUA
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cm(guman)

ADTIMON 2 14 205¢ 80 ¢ 80 ¢

uawnas 2 4 20 ¢ 20 ¢ 60 ¢

2995 22¢g 20 ¢ 30 ¢

Fuehaimln 100 g 230 ¢ -

Wumaa3 Li-Po 40 ¢ 40 o 40 ¢

YUIALEUHIY 10 cm 15 cm 20 cm

Audnatsvailase

NIINAY

vmiinsu 352 ¢ 475 ¢ 500 ¢
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'sﬂ‘n 4.16 iUmwuamwam'mmaaamiLmaumlamuﬂum Sphere Robot WA
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4.5 ﬂ'liﬂﬂaaiﬂ'ﬁLﬁgﬂuﬁﬁﬂQﬁuﬂuﬁiﬂiﬁﬂﬁﬂﬂuqﬂﬂan
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Wsunsumuaumsiadeuiivessadsdy wuulidaidies (Discrete Control) vu
UB3n Arduino DUE

void setup() //ﬁaﬁ‘ﬁ’ue‘im%’umﬁﬁwﬁmﬂsmqf}

{
Serial.begin(9600); //L%"um‘iﬁN’IUSerialPort baudrate9600
Serial2.begin(9600); //3unsvinnusSerialPort2 baudrate9600
pinMode(d, OUTPUT); /M 4 e inmusweine sy
pinMode(5, OUTPUT); /759 5 [Wuewinmuoweinasu
pinMode(8, OUTPUT); /A3 8 Wueinmueanemesdny
pinMode(9, OUTPUT); /759 9 Wulewinmueseimaise

}

void loop() //andinugunmsvieanu

{

-if (Serial2.available()) /A meinserial2 wiauldau

{
char toSend = (char)Serial2.read();  //81uA1310Wa5% Serial2 v uAvls
//lusuls toSend Fadumauysuiin character

Serial.print(toSend);  //lvwainSerialuansarimAullusiuls tosend

ifltoSend == '1') /s toSend Fifn ‘17
{
drive_forward(); //3onilaidu drive forward()
}
if(toSend == '2) /0T toSend fiFn 2
{
drive_turnleft(); //Gunilaridy drive_turnleft()
}
iftoSend == '3") /@IS toSend fifn 43’

{
drive_turnright(); /1 Gunilaridu drive_turnright()



ifttoSend == "4
{

drive_backward();

}
iflttoSend == '5")
{

motor_stop();

}
}
void drive_forward()
{
digitalWrite(d4,HIGH);
digitalWrite(5,LOW);
digitalWrite(8,HIGH);
digitalWrite(9,LOW);
}
- void drive_backward()
{
digitalWrite(4,LOW);
digitalWrite(5,HIGH);
digitalWrite(8,LOW);
digitalWrite(9,HIGH);
}
void drive_turnleft()
{
digitalWrite(d,HIGH);
digitalWrite(5,LOW);
digitalWrite(8,LOW);
digitalWrite(9,LOW);
}
void drive_turnright()
{
digitalWrite(d,LOW);
digitalWrite(5,LOW);
digitalWrite(8,HIGH);

//nAauls toSend iiA ‘4’

//Edus toSend fidn 57

//Genilanduy motor_stop()

// Fundaulusumin

//aFnan 4 e winm HIGH
/a5 ueminn LOW
/8 8 utavinm HIGH
/s 9 e winm LOw

/7 Fuedsulusmunas

/5 4 Wuewinn LOW
/e 5 Suoninn HIGH
//Rarn 8 uavinm Low
/s 9 e winm HIGH

// \aege

//5af 4 W winn HIGH
/A% 5 e winn LOW

/519191 8 [Wueminm LOW
/A 9 Jutawinm Low

// \@gumn
/A3 4 Juavinn LOW

/1831 5 Wuewinm Low
//aseinn 8 Whuawinm HIGH

//3enilandu drive_backward()

104



}

digitalWrite(9,LOW),

void motor_stop()

{

}

digitalWrite(d,LOW);
digitalWrite(5,LOWY);
digitalWrite(8,LOW);
digitalWrite(9,LOW),

z ' o L3
//m3A1 9 Wuleviwn LOW

v
al

/a3 4 e winn LOW
//Gadmn 5 Huiewinn Low
//5afmn 8 Wneminm LOW
//aFnn 9 Wuaninn Low
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< = Y A :
Wsunsumuaumsiadeuiivessatadu wuuliseiiios (Discrete Control) vl
PIC lulaspaulnsaiaes

#include <16F877A.h> //3unlglWd Header 10 PIC wuneiay 16F876A
#fuses NOWDT //3onld fuses clock uuuliilansldans watchdog timer
#use delay (clock=4000000) //3unly delay ﬁ1uum5@m1mu1ﬁﬂ1Lﬂu 4MHz
#fuses HS /1380l fuses clock wuu High-speed
#define TX1 PIN_C6 //fmun TX1 {u 1 C6
#define RX1 PIN_C7 //fmum RX1 91 C7
#tuse fast_io(b) //Qamsldan fast_io finasn B
#use rs232(baud = 9600, xmit = TX1, rcv = RX1, bits = 8, stop = 1)
7/ Vil 5232 Tarimun baudrate=9600, 41 TX1, RX1, $117u
// Yeyansiuds 8 bit(1 byte), Mvualyil stop bit

void main() /s dundn
{

char data; /Mvusaauysiie data Wuviia character

set_tris_c(0B10000000); /WU 1/0 Finasn C
set_tris_b(0BO000000O); //Amua 1/0 inasn B

output_b(0b00000000); //PFE3ViNNTINasy B

while(true) /Mugunasatian
{

data = getc(); //3uTByafdnysinann SerialPort (iUli7 data

ifldata == '1") //8n data = 1
{
output_b(0b00001001); //E'ﬁm*aﬁ*n1uuamaﬂﬁmu1ﬂﬁwmﬁ1
/Mvususirdauiilug i
-}
ifldata == '2) //61 data = 2
{
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output_b(0b00001000); //ﬁqn'l'iﬁ”mmuﬂmﬂs“uﬂaahuﬁmlﬁmulﬂ
/7ianii ()
}
if(data == '3") //8" data = 3
{
output_b(0b00000001);  //dsmsvhanaaeidrwadiaielimnily
/7inawih (Fendhe)

}

ifldata == '4") // data = 4
{
output_b(0b00000110); //ﬁ"amiﬁw’uuuamaﬂﬁuqum‘ir‘nuﬁ’q
//ndBuiineovds
}
ifldata == '5) //in data = 5
{

output_b(0x00); //5auqﬂnwsﬁwq1uwaauaLmai‘
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- ql ol ar 1 P 5
Wsunsumugumsiadeunivessatiudu uwwusetiias (Continuous Control) U
PIC Tulpspoulvsaians

finclude <16F876Ah>  //39nl¥lWd Header v03 PIC mungiay 16F876A
#fuses HS,NOWDT,NOPROTECT,NOLVP //5enld fuses clock gutuusngg 1au
//fuses clock wuu high-speed lillan1sldau
//watchdog timer, laiilan1s
/rdpaiunmsdnaentan, lillansldnunisTusunsuiisuy
//Low-Voltage programming
ftuse delay(clock=20000000)  // Benldauilaidu delay
Nasimundnunidnuduy 20MHz
#define TX1 PIN_Cé6 //f e TX1 fin C6
#define RX1 PIN_C7 //fmunn RX1 #iwn €7
#use fast_io(B) //Bamstdanu fast_io fiwein B
fuse fast_io(C) //Wanslda fast_io fiwesn C

#use rs232(baud = 9600, xmit = TX1, rcv = RX1, bits = 8§, stop = 1)
/7 Vieridu rs232 Tnerimun baudrate=9600, 11 TX1, RX1, §117u
// Goyamisiuds 8 bit(l byte), Amualiil stop bit

ttinclude <stdio.h> // 38nlWa Header "fia stdio.h

#include <string.h> // 3onlWd Header §a string.h

#include <stdlib.h> // 3unlWd Header o stdlib.h

char BUFFER[15]; //fmupiuys array T8 BUFFER 9u1m 15 ga9
char DATA_1[10]; //AmuefiIwls array R DATA 1 wun 10 %93
char DATA 2[10]; //fmuniuus array 3 DATA 2 4u1@ 10 403

int STRLEN_DATAL; //imumiinds STRLEN DATAT i integer

int STRLEN DATA2; //fmunduls STRLEN DATAZ iflu integer

float DATA 1 NUM; //ivunsiwds DATA 1 NUM Wy float

int DATA 2 NUM; //ivuafiwds DATA 2 NUM 1 int

int8 MotorLeft; //fmuasiauds MotorlLeft 10 signed 8bit integer
int8 MotorRight; //AmuasuUs MotorRight W signed 8bit integer

int BUFFER_LEN,DATA1_LEN,DATA2_LEN;

void MotorForward() //PIN_B0,B1 = Left/ PIN_B1,B2 = Right Hardudy
//awasilutnami
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output_high(PIN_B0); //41 B0 1y HIGH
output_low(PIN_B2); //41 B2 \Ju LOW
output_high(PIN_B1); //1 B1 \Uu HIGH
output_low(PIN B3);  //91 83 1fiu LOW

}
void MotorBackward() //PIN_BO,B1 = Left/ PIN_B1,B2 = Right ﬁqﬁ‘ﬁ"u'ﬁ'u

/fuwaslumunda
{
output_low(PIN_BO);
output_high(PIN_B2);
output_low(PIN_B1);
output_high(PIN_B3);
}
void MotorStop() //ﬁaﬁ'ﬁ"uwqﬂmsﬁmwamama%

{

output_low(PIN_BO);

output_low(PIN_B2);

output_low(PIN_B1);

output_low(PIN_B3);
}
void MotorCondition()  //ilafdumsraaeuideulvmsinuwsweines
{

if(DATA_1_NUM==0.0) //61 DATA 1 NUM = 0.0

{

MotorStop(); //Gonilaitunganmisvinaueiowmes
}
if(DATA 1 NUM>=10 && DATA 1 NUM<=180.0) //61iiA1sening 1.0-
180.0

MotorForward();  //Seniandudaamaivyuludumin

}
if(DATA_1_NUM>=181.0 && DATA 1 NUM<=360.0) //0"iiAn5eunine 181.0-
//360.0

MotorBackward();  //Sunilangudaaimasnyulusunda
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}

void SteeringCondition() //#eifunsavaeuyuasriVedermunudndii
/PTG vememeiNa 2 919

if(DATA 1 NUM>= 00 &8 DATA_1_NUM<=30.0 || DATA 1 NUM>=331.0
&& DATA 1 NUM<=360.0) //Lam'zn'umum f1Fn DATA_1_NUM 8g5e%313 0.0-30.0
//39 331.0-360.0

MotorRight = DATA 2 NUM; //mulsuaiaeivrvinaudnams)
MotorLeft = 0; //MuwlsueLne g engan1sHI
}
if(DATA 1 NUM>= 310 && DATA_1_NUM<=60.0 || DATA 1 NUM>=301.0
&& DATA_1_NUM<=3300) /A& 45 pagn MeegIEnIN 31.0-60.0 3e 301.0-

//330.0
{
MotorRight = DATA 2 NUM; //mulsueinaiurvinanadunnusi
MotorLeft = DATA_2 NUM/2;  //mudsuainesdavinauaiaviiaas

/A
}

if(DATA_1_NUM>=61.0 && DATA_1_NUM<=90.0 || DATA 1 NUM>=271.0
&& DATA 1 NUM<=300.0) //ndouiilufrumii & 07A8855I9 61.0-90.0 W30 271.0-

//300.0
{
MotorRight = DATA 2 NUM; /i udsueneTuvinuAnAI NG
MotorLeft = DATA 2 NUM; //FuUsuameIgIeviduAI1SY

}

if(DATA_1_NUM>=91.0 && DATA 1 NUM<=120.0 | DATA_1 NUM>=2410
&& DATA 1 NUM<=270.0) //Lﬂaaum'dﬂ'me’l 011985531 91.0-120.0 W3 241.0-

//270.0
{
MotorRight = DATA 2 NUM; //mudsuamaivrvianaduaiug,
MotorlLeft = DATA 2 NUM; //udsuamasgieiaudunlnms
!
if(DATA 1 NUM>=121.0 && DATA 1 NUM<=150.0 II

DATA_1_NUM>=211.0 && DATA 1 NUM<=240.0) //\@87918 45 8afn 01AN9gIEUI N
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//121.0-150.0 %38 211.0-240.0

MotorRight = DATA 2 NUM/2; /ndsuawmesirminuaimives
//A57
MotorLeft = DATA 2 NUM; //fsuetmasdevhaudiuniimng
}
if(DATA_1_NUM>=151.0 && DATA_1 NUM<=180.0 I

DATA_1_NUM>=181.0 & DATA 1 NUM<=210.0) //dendnendiuits frenagjszming
//151.0-180.0 39 181.0-210.0

MotorRight = 0; //9‘1'7LtUiuama%ﬂ’anmmsﬁwm
MotorLeft = DATA 2 NUM;  //fiudsuameastngyinaudiuaiims)

void SeperateDATA() /M dunen ﬁagaﬁlﬁaaﬂmﬂu 2 fauds
{
dof // g Do-while WUiFagqauninasautonny
if(BUFFER[BUFFER LEN]=="@") //8mnernls BUFFER 198 ‘@
{
BUFFER_LEN++; /hdoudumily array U 1 fiumiia
do 7/ iwangulusiauds DATA 1 sunitasiae |

{
DATA 1[DATA1 LEN] = BUFFER[BUFFER_LEN];

DATA1 LEN++;
BUFFER _LEN++;

hwhile(BUFFER[BUFFER LEN]I=T);
STRLEN_DATAT1 = strlen(DATA 1); //i'mmmawuaqﬁaaga‘(u DATA 1
BUFFER_LEN = BUFFER_LEN+1; /Adusiumislu BUFFER Tusuwmia
//selU
do /7 umanialu DATA 2 qundtasias *
{
DATA_2[DATA2 LEN] = BUFFER[IBUFFER_LEN];
DATA2 LEN++;
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BUFFER LEN++;

Jwhile(BUFFER[BUFFER_LEN]!=".";
STRLEN_DATA2 = strlen(DATA 2); //Snmmemuesiioyalu DATA 2
}
BUFFER LEN++; //\@pusumitvas array 1'UI.¢‘S:?JEJ‘]
while(BUFFER[BUFFER_LENJI='%);,  // 139A171 ‘%’ wiiuautonnu

void CIrDATAForNextCycle() // wdgstayadmivmsudoyasevsaly
{
int DATA ptr,
for(DATA_ptr=0;DATA ptr<STRLEN DATA1;DATA ptr++) /uguanuinnu
//teyalududs

DATA_1[DATA ptr] = 0;  //\ndasnAn DATA 1
1

for(DATA_ptr=0,DATA_ptr<9,DATA ptr++) //1uguauiuiudeyaluiiuis

{
DATA_2[DATA ptr] = 0;  //indesAn DATA 2

for(DATA_ptr=0,DATA _ptr<14;DATA_ptr++)//2uguamisuiudeyaludius

{
BUFFERIDATA ptr] = 0;  // \n@psiuus BUFFER

void ConvertTolnt() //ﬁqﬁ‘ﬁ"uuﬂaaﬁa:ga
{
DATA 1_NUM = atof(DATA 1); //wlasdiiuds DATA 1 NUM
//float

DATA_2 _NUM = atoi(DATA 2); //uasiiuys DATA 2 1y integer
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void main() // ﬁqﬁ'a'j"wﬁ’ 3]
{

set_tris_b(0BO0000000); /7 Bit 0(L),1(L),2(R),3(R) = MotorSignal
set_tris_c(0B10000000),  //RC1, RC2 = CCP2,CCP1

setup_ccpl(CCP_PWM); // faF1 PWM v anatanidng
setup_ccp2(CCP_PWM); // RaA1 PWM waauetaadun
setup_timer_2(T2_DIV_BY_16,255,1); /e timer2 dwiudaldaiu Pwm
set_timer2(0); 7/ W timer2 3utiuain 0
while(1) /Mugunasaiaan
{
gets(BUFFER); // 3utiayaann SerialPort (iulily BUFFER
BUFFER_LEN = 0; //ndesA1 BUFFER LEN Tiidu o
DATA1_LEN = 0; /AAdeiA1 DATAT LEN T 0
DATA2 LEN = 0; //AdwiA DATA2 LEN Tidu 0
SeperateDATA(); //Sunilaiduuendaya
ConvertTolnt(); //L'%‘ﬂnﬁaﬁ'ﬁ"uuun'ﬁa;‘;a
MotorCondition(); //Genilaifumsisasudeulymsvihaes
//up9e3

SteeringCondition(); //flifidunsivaeuymasmiedaniuaudndIy
//Anuiivemomaivia 2 4
CUDATAForNextCycle()// wndinsdayadmiuniiudayaseusaly

set_pwm2_duty(MotorRight),//&n 1siiingi UIUPWMUBILBLA 85U
set_pwm1_duty(MotorLeft); //damsinliadyiuPwMuyaiamesdny
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wannindudmsuaiupunsindeuivessatady wuulireiliaa(Discrete
Control Sphere Robot Application) vulnsfwvifiefiaszuudfuRnisueunsess

TUsunsuau SplashScreen java
package com.example.discretecontrolsphererobot;

import android.support.v7.app.ActionBarActivity;
import android.os.Bundle;
import android.view.Menu;

import android.view.Menultem;

import android.app.Activity;
import android.conten;.lntent;
import android.os.Handler;
import android.view.Window;

public class SplashScreen extends Activity {
Handler handler;

Runnable runnable;

Long delay time;

Long time = 3000L;

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
requestWindowFeature(Window.FEATURE_NO TITLE);
setContentView(R.layout.activity splash screen);
handler = new Handler();

runnable = new Runnable() {
public void run() {
Intent infent = new Intent(SplashScreen.this, firstpage.class);
startActivity(intent);
finish();
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public void onResume() {
super.onResume();
delay time = time;
handler.postDelayed(runnable, delay time),
time = System.currentTimeMillis():

public void onStop() {
super.onStop();
handler.removeCallbacks(runnable):
time = delay_time - (System.currentTimeMillis() - time);
}
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Tsunsudu firstpage java
package com.example.discretecontrolsphererobot;

import android.app.Activity;
import android.bluetooth.BluetoothAdapter;

import android.content.Intent;

import android.os.Bundle;

import android.view.View;

import androjd.view.View.OnClickListener;

import android.widget.Button;

import android.widget.Toast;

import app.akexorcist.bluetoothspp.BluetoothSPP;
import app.akexorcist.bluetoothspp.BluetoothSPP.BluetoothConnectionListener;
import app.akexorcist.bluetoothspp.BluetoothState;
import app.akexorcist.bluetoothspp.DeviceLi;st;

public class firstpage extends Activity{
BluetoothSPP bt;
protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState),

setContentView(R.layout.activity main);

Button deviceList = (Button)findViewByld(R.id.deviceList);
Button button1 = (Button)findViewByld(R.id.aboutPageBtn);

button1.setOnClickListener(new OnClickListener() {

public void onClick(View v) {
Intent i = new Intent(getApplicationContext(),
about.class);
startActivity(i);
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D;
deviceList.setOnClickListener(new OnClickListener() {

public void onClick(View v) {
if(bt.getServiceState() ==
BluetoothState STATE_ CONNECTED) {
bt.disconnect();
}else {
Intent intent = new Intent(getApplicationContext(), DeviceList.class):
startActivityForResult(intent,
BluetoothState.REQUEST_CONNECI' _DEVICE);
}

b;

bt = new BluetoothSPP(this);
if(lbt.isBluetoothAvailable()) {
Toast.makeText(getApplicationContext(), "Bluetooth is not available”,
Toast.LENGTH SHORT).show();
finish();

bt.setBluetoothConnectionListener{new BluetoothConnectionListener()

public void onDeviceConnected(String name, String address) {
Toast.makeText(getApplicationContext(), "Connected to " + name + "\n" +

address
, Toast. LENGTH_SHORT).show();

public void onDeviceDisconnected() {
Toast.makeText(getApplicationContext(), “Connection lost"
, Toast. LENGTH_SHORT).show();
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public void onDeviceConnectionFailed() {
Toast.makeText(getApplicationContext(), "Unable to connect”
, ToastLENGTH SHORT).show();

D;

public void onStart() {
super.onStart();
if(lbt.isBluetoothEnabled()) {

Intent intent = new Intent(BluetoothAdapter. ACTION REQUEST ENABLE);
startActivityForResult(intent, BluetoothState.REQUEST ENABLE BT);
} else { ’

if(Ibt.isServiceAvailable()) {
bt.setupService();
bt.startService(BluetoothState DEVICE_OTHER);
setup();

1

private void setup() {
Button forward = (Button)findViewByld(R.id.forwardBtn);
Button left = (Button)findViewByld(R.id.leftBtn);
Button right = (Button)findViewByld(R.id.rightBtn);
Button back = (Button)findViewByld(R.id.backwardBtn);
Button stop = (Button)findViewByld(R.id.stopBtn);
forward.setOnClickListener(new OnClickListener(}
public void onClick(View v) {
bt.send("1" true);

1;
left.setOnClickListener(new OnClickListener(}
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public void onClick(View v) {
bt.send("2", true);

1;
right.setOnClickListener(new OnClickListener(){
public void onClick{View v) {
bt.send("3", true);

b;
back.setOnClickListener(new OnClickListener(){
public void onClick(View v) {
bt.send("4", true);

1
stop.setOnClickListener(new OnClickListener(){
public void onClick(View v) {
bt.send("5", true);

D

public void onDestroy() {
super.onDestroy();
bt.stopService();

public void onActivityResult(int requestCode, int resultCode, Intent data) {
flrequestCode == BluetoothState.REQUEST CONNECT DEVICE) {
iflresultCode == Activity.RESULT OK)
bt.connect(data);
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} else ifrequestCode == BluetoothState.REQUEST ENABLE BT) {
ifresultCode == Activity.RESULT OK) {
bt.setupService();
bt startService(BluetoothState.DEVICE_ANDROID);
setup();
}else {
Toast. makeText(getApplicationContext(), "Bluetooth was not enabled.”
, Toast. LENGTH SHORT).show();
finish();
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TUsunsudau firstpage java
package com.example.discretecontrolspherero_bot;

import android.app.Activity;
import android.os.Bundle;

public class about extends Activity(

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState),
setContentView(R.layout.aboutpage);

TUsunsudau activity_splash_screen.xmt

<RelativeLayout xmlns:android:"http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:background="#420300" >

<ImageView
android:id="@+id/imageView1"
android:layout_width="wrap_content"
android:layout_height="wrap_content”
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:src="@drawable/discretesphererobotlogo" />

</Relativelayout>



122

Tsunsudu activity main.xml

<linearLayout xmlns:android="http://schemas.android.com/apk/res/android"
>_<mlns:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:paddingBottom="@dimen/activity vertical margin"
android:paddingleft="@dimen/activity_horizontal margin”
android:paddin gRight="@dimen/activity horizontal margin"
android:paddingTop="@dimen/activity vertical_margin"
tools:context="com.example.bungkeesgift. MainActivity” >

<LinearLayout .
android:layout_width="match_parent"
android:layout_height="wrap content” >

<Button .
android:id="@+id/deviceList"
android:layout_width="wrap content”
android:layout_height="wrap content"
android:layout_marginLeft="20dp"
android:text="Device list"
android:textAlignment="center" />

<Button
android:id="@+id/aboutPageBtn"
android:layout_width="100dp"
android:layout_height="wrap content”
android:layout_marginLeft="45dp"

android:text="About"
android:textAlignment="center" />

</LinearLayout>
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<LinearLayout
android:layout_width="match _parent"

android:layout_height="wrap_content" >

<Button
android:id="@+id/forwardBtn"
android:layout_width="wrap content"
android:layout_height="71dp"
android:layout weight="0.19"
android:text="Forward"
android:textAlignment="center"
android:layout_marginTop="30dp"/>

</LinearLayout>

<LinearLayout
android:layout_width="match parent"
android:layout_height="wrap _content" >

<Button
android:id="@+id/leftBtn"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:text="Left"
android:textAlignment="center"
android:layout _weight="0.5" />

<Button
android:id="@+id/rightBtn"
android:layout_width="wrap_content”
android:layout_height="wrap content"
android:text="Right"
android:textAlignment="center"
android:layout_weight="0.5" />

</LinearLayout>
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<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content” >

<Button
android:id="@+id/backwardBtn"
android:layout_width="wrap content"
android:layout_height="71dp"
android:layout_weight="0.19"
android:text="Backward"
android:textAlignment="center" />

</LinearLayout>

<Linearl.ayout
android:layout_width="match _parent"
android:layout_height="wrap_content"

android:orientation="vertical" >

<Button
android:id="@+id/stopBtn"
android:layout_width="match_parent"
android:layout_height="50dp"
android:background="#FF0000"
android:text="Stop"
android:textAlignment="center" />

</LinearLayout>

</LinearLayout>
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TUsunsudu aboutpage.xml

<?xml version="1.0" encoding="utf-8"?>

<LinearLayout xmlns:android:"http://schémas.android.com/apk/res/android"
android:layout_width="match_parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:background="#ffffff" >

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_margin="15dp" >

<LinearlLayout
android:layout_width="30dp"
-android:layout_height="match_parent”
android:layout_marginRight="5dp"
android:background="@drawable/applogo”
android:orientation="vertical" >

</LinearLayout>

<TextView
android:id="@+id/textView1"
android:layout_width="wrap content"
androidlayout_height="wrap_content"
android:background="#2eec71"
android:text="Team Members"
android:textColor="#000000"
android:textSize="20dp"
android:textStyle="bold" />

</LinearLayout>

<LinearlLayout
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android:layout_width="match_parent"
android:layout_height="wrap content”
android:layout- marginLeft="15dp"
android:layout_marginRight="15dp"

android:orientation="vertical" >

<TextView
android:id="@+id/textView2"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:textStyle="bold"
android:text="Miss Tanya Sreeratanawan" />

<TextView
android:id="@+id/textView3"
android:laybut_width="wrap_content"
android:layout_height="wrap content"
android:text="Student code : 54010613" />

<TextView
android:id="@+id/textViewq"
android:layout_width="wrap_content"
android:layout_height="wrap content”
android:text="Tanyaza0528@gmail.com"” />

</LinearLayout>

<LinearLayout
android:layout_width="match parent"
android:layout_height="wrap content"
android:orientation="vertical"

android:layout_margin="15dp" >

<TextView
android:id="@+id/textView5"
android:layout_width="wrap content”
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android:layout_height="wrap content"
android:textStyle="bold"
android:text="Mr. Narindech Wanadecha" />

<TextView
android:id="@+id/textView6"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Student code : 54010674" />

<TextView
android:id="@+id/textView7"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:text="Narindech@hotmail.com" />

</LinearLayout>

<LinearlLayout
android:layout_width="match_parent"
android:layout_height="wrap content”
android:orientation="vertical"
android:layout_marginLeft="15dp"
android:tayout_marginRight="15dp" >

<TextView
android:id="@+id/textView8"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android:textStyle="bold"
android:text="Miss Rakchanok Khamyon" />

<TextView
android:id="@+id/textView9"
android:layout_width="wrap_content"

android:layout_height="wrap content"
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android:text="Student code : 54011066" />

<TextView
android:id="@-+id/textView10"
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:text="khwan.rakchanok@gmail.com" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout _height="40dp"
android:layout_marginLeft="15dp"
android:layout_marginRight="15dp"
android:layout_marginTop="70dp"
android:orientation="vertical"

android:background="@drawable/inslogo" >

</LinearLayout>

</LinearLayout>
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Tusunsuau AndroidManifest.xml

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.discretecontrolsphererobot”
android:versionCode="1"

android:versionName="1.0" >

<uses-sdk

android:minSdkVersion="8"

android:targetSdkVersion="21" />
<uses-permission android:name="android.permission.BLUETOOTH" />
<uses-permission android:name=“android.permission.BLUETOOTH_ADMIN" />

<application
android:allowBackup="true"
android:icon="@drawable/ic_launcher"
android:label="@string/app_name"
android:theme="@style/AppTheme" >
<activity
android:name=".SplashScreen"
android:|abel="@string/app name" android:screenOrientation="portrait">
<intent-filter>
<action android:name="android.intent.action. MAIN" />

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
</activity>
<activity android:name="firstpage"
android:screenOrientation="portrait“></activity>
<activity android:name="about" android:screenOrientation=“portrait"></activity>

</application>

</manifest>



TWsunsudau project.properties

# This file is automatically generated by Android Tools.

# Do not modify this file -- YOUR CHANGES WIILL BE ERASED!

#

# This file must be checked in Version Control Systems.

#

# To customize properties used by the Ant build system edit

# "ant.properties”, and override values to adapt the script to your

f#t project structure.

i

# To enable ProGuard to shrink and obfuscate your code, uncomment this (available
properties: sdk.dir, user.home):
#proguard.conﬁgz${sdk.dir}/toots/proguard/proguard-android.txt:proguard—project.txt

# Project target.

target=android-20
manifestmerger.enabled=true
android.library.reference.1=. \\appcom pat_v7
android.library.reference.2=. /BluetoothSPP
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wanwalnfudmiuaununisindouiiveasatify wuuseLiiea(Continuous

Control Sphere Robot Application) UuIﬂiﬁwﬁﬁaﬁaixUUUﬁlﬁﬂﬂi WaUATOER
Wsunsusau SplashScreen java
package com.example.newsphererobotforandroidv 43;

import android.support.v7.app.ActionBarActivity:
import android.os.Bundle;
import android.view.Menu;

import android.view.Menultem;

import android.app.Activity;
import android.content.Intent;
import android.os.Handler;

import android.view.Window:

public class SplashScreen extends Activity {
Handler handler;
Runnable runnable;
Long delay time;
Long time = 3000L;

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
requestWindowFeature(Window.FEATURE_NO TITLE);
setContentView(R layout.activity splash_screen);
handler = new Handler(),

runnable = new Runnable() {
public void run() {

Intent intent = new Intent(SplashScreen this, ControlPage.class);

startActivity(intent);
finish();



public void onResume() {
super.onResume();
delay time = time;
handler.postDelayed(runnable, delay time);
time = System.currentTimeMillis();

public void onStop() {
super.onStop();
handler.removeCallbacks(runnable);
time = delay_time - (System.currentTimeMillis() - time);
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Tsunsudiu JoyStickClass java
package com.example.newsphererobotforandroidv_43;

import android.content.Context;

import android.graphics.Bitmap;

import android.graphics.BitmapFactory;
import android.graphics.Canvas;

import android.graphics.Paint;

import android.view.MotionEvent;

import android.view.View;

import android.view.ViewGroup;

import android.view.ViewGroup.LayoutParames;

public class JoyStickClass {

public static final int STICK NONE = 0;
public static final int STICK_UP = 1;
public static final int STICK UPRIGHT = 2;
public static final int STICK RIGHT = 3;
public static final int STICK DOWNRIGHT = 4;
public static final int STICK DOWN = 5;
public static final int STICK DOWNLEFT = 6;
public static final int STICK LEFT = 7;
public static final int STICK UPLEFT = 8;

private int STICK_ALPHA = 200;
private int LAYOUT ALPHA = 200;
private int OFFSET = 0;

private Context mContext;

private ViewGroup mLayout;
private LayoutParams params;
private int stick_width, stick_height;

private int position_x = 0, position_y = 0, min_distance = 0;



private int distance - 0, angle - 0,

private DrawCanvas draw;

private Paint paint;

private Bitmap stick;

private boolean touch _state = false;

public JoyStickClass (Context context, ViewGroup layout

, int stick_res_id)
mContext = context;

stick = BitmapFactory.decodeResource(mContex‘c.getResources(),

stick res_id);

stick_width = stick.getWidth();
stick_height = stick.getHeight();

draw = new DrawCanvas(mContext);
paint = new Paint();

mLayout = layout;

params = mLayout.getLayoutParams();

public void drawStick(MotionEvent arg1) -

{

position_x = (int) (argl.getX() - (params.width / 2));

position_y = (int) (arg1.getY() - (params.width / 2)):

distance = (int) Math.sgrt(Math.pow{position_x, 2)
+ Math.pow(position _y, 2));

angle = (int) cal_angle(position_x, position_y);

if(arg1.getAction() == MotionEvent ACTION_DOWN)
{

134
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ifldistance <= (params.width / 2) - OFFSET)

{
draw.position(arg1.getX(), argl.getY():
draw();
touch_state = true;

}

} else if(argl.getAction()

== MotionEvent. ACTION_MOVE && touch_state)

if(distance <= (params.width / 2) - OFFSET)
{
draw.position(arg1.getX(), arg1.getY();
draw();
}
else if(distance > (params.width / 2) - OFFSET)
{
float x = (float) (Math.cos(Math.toRadians(cal_angle
(position_x, position y)))
* ((params.width / 2) - OFFSET));
float y = (float) (Math.sin(Math.toRadians(cal_angle
(position_x, position_y)))
* ((params.height / 2) - OFFSET));
x += (params.width / 2):
y += (params.height / 2);
draw.position(x, y);
draw();
}
else
{

mLayout.removeView(draw);

}
else if(argl.getAction() == MotionEvent ACTION_UP)
{

mLayout.removeView(draw):

touch state = false;
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public intf] getPosition() {
if(distance > min_distance && touch_state) {
return new int[] { position_x, position y };
}
return new int{] { 0, 0 };

public int getX() {
ifldistance > min_distance && touch_state) {
return position x;
}
return 0;

- public int getY() {

if(distance > min_distance && touch_state) {
return position y;

}

return 0;

public float getAngle() {
iftdistance > min_distance && touch _ state) {
return Math.abs(angle);
}

return 0;

public float getDistance() {
if(distance > min_distance && touch _state) {
if(distance>255)
{
distance=255;
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}
return distance;
}

return 0;

public void setMinimumDistance(int minDistance) {

min_distance = minDistance;

public int getMinimumDistance() {

return min_distance;

public int get8Direction() { )
if(distance > min_distance && touch_state)
{
iflangle >= 247.5 && angle < 292.5 ) {
return STICK_UP;
} else iflangle >= 292.5 && angle < 337.5 ) {
return STICK_UPRIGHT;
} else iflangle >= 337.5 || angle < 22.5 ) {
return STICK RIGHT;
} else if(angle >= 22.5 && angle < 67.5 ) {
return STICK_ DOWNRIGHT;
} else if(angle >= 67.5 && angle < 112.5 ) {
return STICK_ DOWN,;
} else iflangle >= 112.5 && angle < 157.5) {
return STICK_ DOWNLEFT;
} else if(angle >= 157.5 && angle < 202.5 ) {
return STICK_LEFT;
}else iflangle >= 202.5 && angle < 247.5) {
return STICK_UPLEFT;
}
} else if(distance <= min_distance && touch state) {
return STICK_NONE;
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}
return 0;

public int getdDirection() {
ifdistance > min_distance && touch_state) {
iflangle >= 225 && angle < 315 ) {
return STICK_UP;
} else if(angle >= 315 || angle < 45) {
return STICK RIGHT;
} else iflangle >= 45 && angle < 135 ) {
return STICK DOWN,;
} else iflangle >= 135 && angle < 225 ) {
return STICK LEFT;
} .
} else if(distance <= min_distance && touch_state) {
return STICK_NONE;
}

return 0;

public void setOffset(int offset) {
OFFSET = offset;

public int getOffset() {
return OFFSET;

public void setStickAlpha(int alpha) {
STICK_ALPHA = alpha;
paint.setAlpha(alpha);

public int getStickAlpha() {
return STICK _ALPHA;
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public void setLayoutAlpha(int alpha) {
LAYOUT_ALPHA = alpha;
rnLayout.getBackground().setﬁ;{pha(alpha);

public int getlayoutAlpha() {
retum LAYOUT ALPHA;

public void setStickSize(int width, int height) {
stick = Bitmap.createScaledBitmap(stick, width, height, false);
stick_ width = stick.getWidth();
stick_height = stick.getHeight();

-public void setStickwidth(int width) {
stick = Bitmap.createScaledBitmap(stick, width, stick_height
, false);
stick_width = stick.getWidth();

public void setStickHeight(int height) {
stick = Bitmap.createScaledBitmap(stick, stick width, height
, false);
stick_height = stick getHeight();

public int getStickWidth() {
return stick_width;

public int getStickHeight() {
return stick height;



public void setLayoutSize(int width, int height) {

1

params.width = width;
params.height = height;

public int getLayoutWidth() {

return params.width;

public int getLayoutHeight() {

return params.height;

private double cal_angle(float x, float y)

{

iflx >= 0&&y >= 0)

return Math.toDegrees(Math.atan(y / x)) - 360;
else iflx < 0 && y >= Q)

return Math.toDegrees(Math.atan(y / x)) - 180;
else ifix<0&&y < 0)

return Math.toDegrees(Math.atan(y / x)) - 180;
else ifix >= 0 && y < 0)

return Math.toDegrees(Math.atan(y / x));
return 0;

private void draw() {
try {
mLayout.removeView(draw);
} catch (Exception e) { }
mlLayout.addView(draw):

private class DrawCanvas extends View{
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float x, v,

private DrawCanvas(Context mContext) {
super(mContext);

public void onDraw(Canvas canvas) {

canvas.drawBitmap(stick, x, y, paint);

private void position(float pos_x, float pos_y) {
X = pos_x - (stick width / 2);
y = pos_y - (stick_height / 2);
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Tsunsudiu ControlPage java

package com.example.newsphererobotforandroidv 43;

import android.app.Activity;
import android.os.Bundle;

import android.view.MotionEvent;

import android.view.View;

import android.view.Window;

import android.view.View.OnTouchListener;
import android.widget.ImageView; '
import android.widget.Relativelayout;
import android.widget. TextView;

import android.widget.Button;
import android.view.View.OnClickListener;

import android.widget.Toast;

import app.akexorcist.bluetoothspp.BluetoothSPP;

import app.akexorcist.bluetoothspp.BluetoothSPP.BluetoothConnectionListener:
import app.akexorcist.bluetoothspp.BluetoothState;

import app.akexorcist.bluetoothspp.DeviceList;

import android.bluetooth.BluetoothAdapter;

import android.content.Intent;

public class ControlPage extends Activity {

RelativeLayout layout_joystick;
ImageView image_joystick, image border;
TextView textViewl, textView?2, textView3, textViewd, textViews5;



JoyStickClass js;
BluetoothSPP bt:

@Override

protected void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);
//requestWindowFeature(Window.FEATURE_NO_TITLE);
setContentView(R.layout.activity_control_page);

Button about = (Button)findViewByld(R.id About);

about.setOnClickListener(new OnClickListener(){
public void onClick(View v){
Intent i = new Intent(getApplicationContext(), About.class);
startActivity(i);

b,

Button deviceList = (Button)findViewByld(R.id.Device list);

deviceList.setOnClickListener(new OnClickListener() {
public void onClick(View v) {
if(bt.getServiceState() ==
BluetoothState.STATE_CONNECTED) {
bt.disconnect();
}else {

Intent intent = new Intent(getApplicationContext(), DeviceList.class);

startActivityForResult(intent,
BluetoothState.REQUEST_CONNECT DEVICE);
}
b;

bt = new BluetoothSPP(this);
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if(lbt.isBluetoolhAvailable()) {
Toast.makeText(getApplicationContext(), "Bluetooth is not available”,
Toast.LENGTH_SHORT).show();
finish();

bt.setBluetoothConnectionListener(new BluetoothConnectionListener()

public void onDeviceConnected(String name, String address) {
Toast.makeText(getApplicationContext(), "Connected to " + name + "\n" +
address
, Toast.LENGTH SHORT).show();

public void onDeviceDisconnected() {
Toast.makeText(getApplicationContext(), "Connection lost"
» Toast LENGTH_SHORT).show();

public void onDeviceConnectionFailed() {
Toast. makeText(getApplicationContext(), "Unable to connect”
, Toast. LENGTH_ SHORT).show();

b;

textViewl = (TextView)findViewByld(R.id.Angle);

textView2 = (TextView)ﬁndViewBy[d(R.id.Speed);

layout_joystick = (RelativeLayout)ﬁnd\/iewByld(R.id.layout_joystick);

Js = new JoysStickClass(getApplicationContext(), layout _joystick,
R.drawable.image button);

Js.setStickSize(120, 120);
js.setlLayoutSize(500, 500);



Js.setlLayoutAlpha(150);
js.setStickAlpha(100);
js.setOffset(90);
js.setMinimumDistance(40);

layout_joystick.setOnTouchListener(new OnTouchListener() {
public boolean onTouch(View arg0, MotionEvent argl) {
js.drawStick(argl);
iflarg1.getAction() == MotionEvent ACTION DOWN
[| arel.getAction() == MotionEvent. ACT ION_MOVE) {

textViewl.setText("Angle : " + String.valueOf(js.getAngle()));
textView2 setText("Speed : " + String.valueOf(js.getDistance())):

bt.send(String.valueOf("@"+ js.getAngle()) + T+
String.valueOfijs getDistance()) +"/"+"%" true):
return true;
b;
public void onStart() {

super.onStart();
if("bt.isBluetoothEnabled()) {
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Intent intent = new Intent(BluetoothAdapter ACTION_REQUEST ENABLE);

startActivityForResult(intent, BluetoothState REQUEST ENABLE BT)

}else {
if('bt.isServiceAvailable()) {
bt.setupService();
bt.startService(BluetoothState. DEVIC E_OTHER),
setup();
}
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private void setup() {

public void onDestroy() {
super.onDestroy();

bt.stopService();

public void onActivityResult(int requestCode, int resultCode, Intent data) {
iflrequestCode == BluetoothState.REQUEST CONNECT _DEVICE) {
if(resultCode == Activity.RESULT OK)
bt.connect(data);
} else ifrequestCode == BluetoothState.REQUEST_ENABLE BT) {
iflresultCode == Activity.RESULT OK) {
bt.setupService();
bt.startService(BluetoothState.DEVICE_ANDROID);
setup();
} else {
Toast.makeText(getApplicationContext(), "Bluetooth was not enabled.”
, Toast. LENGTH_SHORT).show();
finish();



Tsunsudau AboutPage java
package com.example.newsphererobotforandroidv_43;

import android.app.Activity;
import android.os.Bundle;

public class About extends Activity{

protected void onCreate(Bundle savedinstanceState) {

super.onCreate(savedinstanceState);
setContentView(R.layout.about);

Tsunsudnu activity_splash_screen.xml

<RelativelLayout xmins:android="http://schemas.android.com/apk/res/android"

xmins:tools="http://schemas.android.com/tools"
android:layout_width="match_parent"

and roid:layout_height="match_parent"
android:background="#420300" >

<ImageView
android:id="@+id/imageView1"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:layout_centerHorizontal="true"
android:layout_centerVertical="true"
android:src="@drawable/sphererobotlogo” />

</RelativeLayout>
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Tsunsudau activity control_page.xml

<RelativelLayout xmlns:android="http://schemas.android.com/apk/res/android"
xm[ns:tools="http://5chemz;s.android.com/tools"
android:layout_width="match_parent”
android:layout_height:"match_parent"
android:background="#080060" >

<LinearLayout
android:id="@+id/linearLayout1"
android:layout_width="match_parent”
android:layout_height="wra p_content"
android:layout_alignParentleft="true"
android:layout_alignParentTop="trye"
android:layout_margin="10dp"
android:background="#000000"
android:orientation="vertical” >

<TextView
android:id="@+id/textView1"
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:textColor="#FdFFQQ"
android:layout_margin="10dp"
android:textStyle="bold"
android:text="SphereRobot's Continuous Control Interface" />

<TextView
android:id="@+id/Ang{e"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:text="Angle :"
android:textColor="#FFFFFEF"
android:layout_marginleft="5dp"
android:textSize="20dp"
android:textStyle="bold" />



<TextView
" android:id="@+id/Speed"

android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Speed :"
android:textColor="#FFFFFF"
android:layout_marginLeft="5dp"
android:textSize="20dp"
android:textStyle="bold" />

<LinearLayout
android:layout_width="match parent"
android:layout_height="wrap content”
android:background="#000000" >

<Button
android:id="@+id/Device list"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:layout_weight="1"
android:text="Bluetooth list"
android:textSize="15dp"
android:textColor="#00dfff"
android:textStyle="bold" />

<Button
android:id="@+id/About"
android:layout_width="wrap content”
android:layout_height="wrap content”
android:layout_weight="1"
android:text="About"
android:textSize="15dp"
android:textColor="#FFFFa444"
android:textStyle="bold" />
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</LinearLayout>

</LinearLayout>

<RelativeLayout
android:id="@+id/layout_joystick"
android:layout_width="200dp"
android:layout_height="200dp"
android:layout_below="@+id/linearLayout1"
android:layout_centerHorizontal="true"
android:layout_marginTop="50dp"
android:background="@drawable/image_button bg" >

</RelativeLayout> .

</RelativelLayout>

TUsunsudaiu about.xml

<?xml version="1.0" encoding="utf-8"7>

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
android:layout_width="match parent"
android:layout_height="match_parent"
android:orientation="vertical"
android:background="#ffffff" >

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_margin="15dp" >

<LinearlLayout
android:layout_width="30dp"



android:layout_height="match_parent"
android:layout_marginRight="5dp"
android:background="@drawable/applogo”
android:orientation="vertical" >
</LinearLayout> '

<TextView
android:id="@+id/textView1"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android:background="#2eec71"
android:text="Team Members"
android:textColor="#000000"
android:textSize="20dp"
android:textStyle="bold" />

</LinearlLayout>

<linearLayout
android:layout_width="match_parent"
android:layout_height="wrap_content"
android:layout_marginLeft="15dp"
android:layout_marginRight="15dp"
android:orientation="vertical" >

<TextView
android:id="@+id/textView2"
android:layout_width="wrap content"
android:tayout_height=“wrap_content“
android:textStyle="bold"
android:text="Miss Tanya Sreeratanawan" />

<TextView
android:id="@+id/textView3"
android:layout_width="wrap content"
android:layout_height="wrap_content"

1

1



android:text="Student code : 54010613" />

<TextView
android:id="@+id/textViewd"
android:layout_width="wrap content"
android:layout_height="wrap content”
android:text="Tanyaza0528@e¢mail.com" />

</LinearLayout>

<LinearLayout
android:layout_width="match_parent"
android:layout_height="wrap content"
android:orientation="vertical"

android:layout_margin="15dp" >

<TextView
android:id="@+id/textView5"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:textStyle="bold"
android:text="Mr. Narindech Wanadecha" />

<TextView
android:id="@+id/textView6"
android:layout_width="wrap content”
android:layout_height="wrap content"
android:text="Student code : 54010674" />

<TextView
android:id="@+id/textView7"
android:layout_width="wrap_content"
android:layout_height="wrap content"
android:text="Narindech@hotmail.com" />

</LinearLayout>
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<LinearLayout
android:layout_width="match parent"
android:layout_height="wrap_content”
android:orientation="vertical"
android:layout_marginLeft="15dp"
android:layout_marginRight="15dp" >

<TextView
android:id="@+id/textView8"
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:textStyle="bold"
android:text="Miss Rakchanok Khamyon" />

<TextView
android:id="@+id/textView9"
android:layout_width="wrap content"
android:layout_height="wrap content"
android:text="Student code : 54011066" />

<TextView
android:id="@+id/textView10"
android:layout_width="wrap content"
android:layout_height="wrap_content"
android:text="khwan.rakchanok@gmail.com" />

</LinearLayout>

<LinearLayout
android:layout_width="match parent”
android:layout_height="40dp"
android:layout _marginLeft="15dp"
android:layout _marginRight="15dp"
android:layout_marginTop="70dp"
android:orientation="vertical"
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android:background="@drawable/inslogo" >

</LinearLayout>

</LinearLayout>

TUsunsudiu AndroidManifest xml

<?xml version="1.0" encoding="utf-8"?>

<manifest xmlns:android="http://schemas.android.com/apk/res/android"
package="com.example.newsphererobotforandroidv 43"
android:versionCode="1"

android:versionName="1.0" >

<uses-sdk
android:minSdkVersion="8"
android:targetSdkVersion="21" />
<uses-permission android:name="android.permission.BLUETOOTH" />
<uses-permission android:name="android.permission.BLUETOOTH ADMIN" />

<application

android:allowBackup="true"

android:icon="@drawable/ic_launcher”

android:label="@string/app _name"

android:theme="@style/AppTheme" >

<activity
android:name=".SplashScreen"
android:label="@string/app_name" android:screenOrientation="portrait">
<intent-filter>

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

<category android:name="android.intent.category. LAUNCHER" />
</intent-filter>
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</activity>

<activity android:name="ControlPage"
android:sereenOrientation="portrait"></activity>

<activity android:name="About" android:screenQrientation="portrait"></activity>

</applicatic;n>

</manifest>

Wsunsudiu project.properties

# This file is automatically generated by Android Tools.

# Do not madify this file -- YOUR CHANGES WILL BE ERASED!

#

# This file must be checked in Version Control Systems.

H

# To customize properties used by the Ant build system edit

# "ant.properties”, and override values to adapt the script to your

# project structure.

#

# To enable ProGuard to shrink and obfuscate your code, uncomment this (available
properties: sdk.dir, user.home):

#iproguard.config= S{sdk.dir}/tools/proguard/proguard-android.txt:proguard—project.txt

# Project target.

target=android-20
manifestmerger.enabled=true
android.library.reference.1=_\\appcompat_v7
android library.reference 2=_\\appcompat_v7
android. library.reference.3=. /BluetoothSPP



