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Abstract

This thesis is refer about Biomedical Signal Monitor, and describes the
principle of this thesis. The principle has 3 parts consist of Input Unit, A/D Converter
and Transmitter Beginning receive heart rate pulse signal and convert to digital signal
via Analog to Digital Convertor (A/D) of Arduino Broad. The digital signal is sent to
Android Device by Bluetooth module in real-time mode. Android Device is
programed to display the data in the waveform. Which can be used to measure and

display the biomedical signal such as the pulse rate and so on.
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Board »
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Burn Baetioader
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rduino Mega (ATmegal 2580)

ﬂ. < ' 4 P
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U . < 8 1 9 o i
3. nanu Verify 1iVensi9dauANgnAes wazCompile TARlUsWNIH 9 ndunaty
v ar 3 z [} d L v ¥
Upload 1An Tusunsuludauada Arduino sumnsane USB WiesninanSaudosuds avuans

Y9A1UKAUTI9A1 “Done uploading” wazueavzSuviaumui@oulusunsulilaviud

& 3 s L4 -l o/ é‘

va3n Arduino muasmEngauiunlYau el
; ¢ . d\lyu - o o '
1. Arduino Uno R3 (duvesia Arduino 7 AV R RN R GEDRG PR RIFHITYR

! . * A a 'ﬂ"’ - v - & Gﬁv a/ vV o
dnilnglusianuag Library 6199 fiannduan Support sxdsdafuvedniliuvan uasded
a ' el I & < [
8negeAe AN MCU 1dy dlénuaansatoniuasuisdlade

3U# 2.7 Arduino Uno R3
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2. Arduino Uno SMD (uueiaitiinauant uaznisviasunilousuuede Arduino
UNO  R3 nnuUsems usvsuansnaiuil Package ves MCU Sauedailesil McU iy
Package SMD (Arduino UNO R3 il MCU #illu Package DIP)

g'dﬁ 2.8 Arduino Uno SMD

3. Arduino _Mega 2560 R3 \lluuadn Arduino flsenuuusrdmivnuiisesdd 110
11NN Arduine Uno R3 ity a1uiidaansiudayegyrasaan Sensor WIDRIUANLBIAGS Servo
waeqia ¥l Pin /O wasuasa Arduino  Uno R3 liannsasesiuld siiluedn Mega
2560 R3 feilvuaeAudIwuy Flash  11nnda Arduine Uno . R3 vinlvawisadeulés
Wsunsudlulennnin lupnan§aves MCU fvindy

3U# 2.9 Arduino Mega 2560 R3

4. Arduino Mega ADK ({iuvefaioanuuuinliueda Mega 2560 R3 ansadinse
fiugunsal Android Deviceritunain USB Host wosuasale

U 2.10 Arduino Mega ADK
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5. Arduino Leonardo m1svinisuarAd eiuueda Arduino Uno R3 usiinisideu
MCU irlmiifu ATmega32U4 Failluganesn USB ueuudu (uansieainuade Arduino
UNO R3 %39 Arduino Mega 2560 fisasl#du ATmegal6U2 saufu Atmega328 Tun1s
Feusofunesn USB)

¥ o

ﬂ] € o ¥ ] L «
YBATILI : BN MCU  Wumuaziuesiu Arduino Uno R3 213gvlviuasa
Shield un#m3e Library 45uiuiuvesn Arduino Leonardo ils AlFaudududies
nsRanuUnaulYy

ARDUINO

% LEONARDO
' ]

g‘dﬁ 2.11 Arduino Leonardo

6. Arduino Mini 05 {huuesa Arduino wunadniild MCU we§ ATmega328 wof
Weuvesa Arduino UNO R3

fHauanging : vesa Arduino Mini 05 avliiinedn USB wilv fl¥rudesdenuuein
. a o4 v 1 ¢
USB to Serial Converter iuillafaanasiusunsuuein

3U# 2.12 Arduino Mini 05
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7. Arduino Pro Mini 328 3.3V \fuuedn Arduino wunavdn M McU e
ATmega328 mmmmanuuain Arduino Mini 05 wsiuuuasnazil Regulator 3.3 V mmm
Wity seduusasulgien 1/0 fe 3.3v

7U# 2.13 Arduino Pro Mini 328

8. Arduino Pro Mini 328 5V \uuain Arduino wuimin il MCU wes ATmega
328 Wuideariuuedn Arduino Mini 05 uiuuueiasell Regulator 5 V gatieawiniuy sed
usesulwiien 120 fe 5v

U 2.14 Arduino Pro Mini 328

9. Arduino Ethernet with PoE module uuada Arduino #l4 MCU wediaeasu
Arduino Uno SMD Tuuaiaiity Ethernet wargesdmsuidou SD Card ‘i'mwﬂuma POE v
Wiuefailausolfundsdnelnainats LAN Blagnse Tnelaisioanio Adapter iy usiuesn
Arduino Ethernet with PoE module iazliiiinesn USB viliaailusunsudesiavatn
USB to Serial Converter iy

gﬂﬁ 2.15 Arduino Ethernet with PoE module
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10. Arduino Ethernet without PofE module ueinliazsdnluga POE sanly sedld
¢ [ wa o &4 W ¢ : :
Iaanwasn Power Jack witiu ANANUABUS IWWMUBUNVUDIA Arduino Ethernet with

PoE module

;a"lJ‘ﬁ 2.16 Arduino Ethernet without PoE module

11. Arduino Due uueda Arduino wdeudu MCU i feaanidudunszga AVR
wasuuues AT91SAM3XSE (nszqa ARM Cortex-M3) wviul vil¥n sUszananalidiu us
fansguuuuldnlusunsuves Arduino f1geg Yemsses: iswwn Mcu Wuavavuediy
Arduino Uno R3 &7agviiluuain Shield uisiwde Library 195ufuiuuese Arduino
Leonardo Laild glénusulusiewnsmasunaulden

=
Ee

E‘U‘ﬁ 2.17 Arduino Due



ARDUINO UNO BOARD
AuANUAYEY ARDUINO UNO BOARD

Microcontroller

Operating Voltage

Input Voltage (recommended)
Input Voltage (limits)

Digital I/O Pins

Analog Input Pins

DC Current per I/O Pin

DC Current for 3.3V Pin

Flash Memory

SRAM
EEPROM
Clock Speed

15

ATmega328

5V

7-12V

6-20V

14 (of which 6 provide PWM output)
6

40 mA

50 mA

32 KB (ATmega328) of which 0.5 KB used by
bootloader

2 KB (ATmega328)

1 KB (ATmega328)

16 MHz

3Uit 2.18 Arduino Uno R3
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2.3 BLUETOOTH

=4 - = L3 J -
BLUETOOTH #e seuudeansvesqunsaididnvsefinduuuaasns suaduingsses
#u (Short-Range Radio Links) lneusirainnsldasinida vide aedyarandouse wavly
dudusgdoddmadumauudunsaniloududursisn fafieinfuanuagaininanings
- 1 a ' ' « o ¢ ¢ o -
Weusouuudursuse iltluniadensosswininsdwidede fugunsal Wlnsdwindeudi
] 1 - e ¥ 1 v ) = 1 ar = 1 J
jurieuq warlunside Lildjuamensdedoyaiivsediudes uddifnwtionisdedeyai
d ¥ L [ | v L
Duides ivelddmiu Headset  vulnsdmillededemelulad vgys Wumaluladdmiy
' " a1 w e = v
nadeusegunsaluuulamsiurdunueniuegreds Waludssramazaanlunisldo
at v oo a o ' LA
dwmiudlivnly uazUssavnmlunisianu idiesain waluladugys T5aign Tiwdanu
v v P & ° Y 4 o |
use uazlinalulad short = range Filuouran szgnimldlunisiann Werhlugnis
- €1 da v a ) o - < v =
wnungunsaisnae Aldaeinila Wy Headset dwiulnsdwindeud Wudu waluladnis
lA < é’ |- lﬂl - I‘: '
WeulvadomsieansuuulmivignAnduiu \umaluladvasdumesinininduing Aoy
r VJ ) ' 1 d A ar :
wuiuguvessiemsizerlndiivaanfusudosdyainawd 2.4 GHz. Tnangnianndu
o v o w v a ﬂ = a P =
weantedinvesnslimeatalunmsideuladasinmialunstenlogdail 1 mbps.
y = [ 4 - v us. IJ
TgurATEUAgY 10 wns aluladnisdwmduingueugys sxl¥nrsnselaaasuaiiui
] d; < L et ] d - dao @ &
(Frequency hop) wswiwaluladilmnegiuglitunisdsnauinghilindsde wzsngn
1 ] 4 1 d A i A ' ' o L4
Tnvazuiseaniduvanetasriuivmedn lusswiiiinsiasutesimiailiviveuila
- e o w v oo = ¢ vy @ =
anunsavanuiidyg asumumdhuumsnuestd Ssnrsigunsalasldfunmsansu nalulad
v 1 - 1 d = ot '
UQYs ABINIUN1TNAAEUIIN Bluetooth SIG (Special Interest Group) \donauiatiuduin
ar o ° i o 3 w o a «
duannsanzyineuswiugunsaiugyssioue wasdumesiliale

2.3.1 niim Bluetooth

= - et ala o = ) a v o v o o ar
U 1994 viwm 83ndu Tuvae reuyiindu GusiuivzAuainiduanudululalunis
o d - ¥ ] L o) L]
thnaudryyaing wiliszwininsiwidetouavgunsalingg uauiudiiie Bluetooth an
149 1998 nqueimuidaszuy Bluetooth lagnressiu lasfiasnmssaudvesisndng
Ivgjeeing Ericsson, Nokia, IBM, Toshiba uaz Intel 'lum-}'u"?ﬂ'ifﬂa’i’l Special Interest Group
¢ ] v L ) £ £ - & : ' &
(51G) FalunguazUszneudie nqufimndminsiwiilede, reufanes man danduindnil
2/ - 4 - k4 ] a .‘;
livssdiuin melull 2002 lugunsalmsileans, n3edld, aefames axgniinds Bluetooth
4 4 i 1 ] i 1
mrldi@eusioszwingunsalnneg athaunivais

- w a ¢ Ay v W C | v oW
aglulidieaiu vigvivanil liusvnia nassaudaiy uasBguauuisnaug Wida
591 ludnwagvasnsdmaluladdlule Taslud 1999 1Avirn1sineuns Bluetooth
a0 a0 1 & o5 RN 113
specification Version 1.0 uagzlaaudniuau sail Microsoft, Lucent, 3Com, Motorola
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2.3.2 N15M1974%84 Bluetooth

Bluetooth aslddyaainganuiige 24 GHz.  udezuendeveanlumuusay
Uszinet eddlunouglsvuageiuing avldeae 2400 924835 GHz. wiseanitu 79

1 al

¥ d (] A’ J 1 v al 1 ﬂ’i 1 - 1
dasdeyga wazaylidesdyerauiudl iedsdoyaadudeslian 1,600 aSwie 1 Junit da

Afjuuasldrnud 2,402 f4 2.480 GHz. wiseenidy 23 Feq S¥ELYIIN15284 Bluetooth g

oy

lﬂl al L7 s 1 A 1 at o/
og# 5-10 u. Insiflsyuudesdulaglinisteusaneuntsifeuss wasdestunisindnygy o

' ﬁ TT a - & = | o g v
sewindeans lavssuvazaduiosdnyaadlvan asilanuanursalunisidenasuninudils
Tunsindeiesdnludld lnenlddndudouseenununaiandes vinlinisaniteviednasu

wlugdoyavilaen

Y 4 qve oo & < v '
lagvanvesugysazgneanwuunieldiugunsaliflvutsidn esanldnisauds

° ! 1 ' O = W
toyalusnwouiilinnn eghatu idnw, (doe, uewndiadusineg uazannsairdoudels
110 velviaglussesndimunlividy (Ussanm 510 wes) uonanildaldmwasnusi Aulw

ow uaransaldnulau laslddeniluuialwiass se

U 2.19 gqunssi Bluetooth

1 1 ) lA ]
dwanuannsansditteyaves Bluetooth avagi 1 Mbps wazmsazlaiiitlgm
orlsunfuvuievedlwdnldfuvulnsdwiilede vie nsldnuwuuinly i wnaeile
" v 3 = s v oa v ° ) 5
wn widiudeyanivuialugasd pusduiuly wazdrgnirluiiousu Wireless  LAN
(WLAN) uén auanunsnved Bluetooth Aeaevnstuiuees Jsludiuyes WLAN Adilszes
ar [] Jsl " 1 & =l |=i A -3 1 - 5 o v 1
mM33u-diilnandy udvelsu3suves Bluetooth szagiivuaiitdnnin nisinsavinldditenda
- ) v <& v ' el v & P ar A &4 a ¥ w1 w '
wazndAry nmslinwdsnuitesndimin egi 0.1 Tad maiisuiuaauilefouds dwinariueg
vauwiwmilaunu
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Twazideamavaina

szgeins Amansalunisdeyavesugysiuiufuudas class A4 u 3 class fedl
Class 1 A1d89ds 100 Hading srozUszan 100 Wns
Class 2 Masds 2.5 fadinn szozUszana 10 wns
Class 3 Mdsds 1 fading szoguszan 1 wns

7u  Uagtutarimun Bluetooth aany e 5 Ju

Bluetooth 1.0

Bluetooth 1.1

Bluetooth 1.2 z

Bluetooth 2.0

Bluetooth 2.0 EDR

Bluetooth 2.1 EDR

Bluetooth 3.0

Bluetooth 4.0
J¥UU EDR : Enhanced Data Rate LﬂummL?'a'lumieiﬁayjagqqmﬂu 3 Mbps.

HFP
® AVRCP #au137n Audio/Video Remote Control Profile

EDR (Enhanced Data Rate) #® syuudidnvsotndvianauianesilesunis
s v A Vv ] - 1 v ol =¥ o‘j -?u 1 J ;] W ¥ s
USuugaliianansadea stoyanuinieteliiiatu sisdiauneiniu 1.1 Ndateyasiedng
= 1 —= -f ¥ A s H A 1
AT lnztinseIuTi udegu 1.2 MUSuupdgqpnuuayaiuainud ugys 2.0+ EDR ds
Tayamedniinusd 3 winglaneiund

2.3.3 Usslommivas Bluetooth
2.3.3.1 apunmas nu nsAwiilena

L4 e 1 =] & ar 4 L c:’ §f o & & L 3
mnismeteusensuiunofiveunsaliieg lidreelu YSumes Aduesa wii
& o = i s ' ' v “ o e % o ¥
visadlwms madeudieluliayiu dnlvgszldamendadusindeurevinun (Seral  way
= ' & v v - o a  w i 1 4
USB) #enaarhiagainvislusnunisldass wndouthe wavanuSouiesdieg wivniaies
a 1w o v o v < '
PC figunsal Bluetooth fianansadareidmiulilaeldaduununisidanginidousdogunsal
1 Q!J‘ 5 1 L4 4 A 1 1
A9 viavue visnsdslndnm, des, doya Snisszuuilousieriu CSD uay GPRS uu
Insdwnisletia Aanunsavilalagliduiusoddans Saasdvanaugeenn dnviadaiuain
asainauglunm s niude
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o b o T Ty
RAACREEE
I I

= o ' = € a - -
3UN 2.20 nsiewsie Bluetooth vasraniumesiulnsdwiilete

1Yo w ] dal 1w P ' ¢ ' i = - e

wivadriamsldiuniiwuiy madeusnegunsainawisiagg bidnaslureuiunes

lindn vie Weniin AT WhivBumeids avannseldauldiiles 1 gunsal do 1 Fuwintdy

= = v ) v & o a wda[y [ | ' il 1§ w

Fauniionvszmesadumslinuiuiess ([@wmivgnltgunsalliansvediulng) uditedlv
ANNAzAINIINN I Igaemdaniy

L= af

2.3.3.2 Insdwvisiafia Au gaule (Smalltalk)

gayils vie Smalltatk gunsailnsAwidedenglitfounnaudosillédi Fisaan
Wendfiaus 30-300 v Tudunasldimanuadesnsdwidede winiuyayilwuuiiany
dodrinazegil sliausaidoudlulmldlnanditiiasavenils udaiidesrosss Tane
Lil#luiRgafudaesingg visitomasiiliaougaoenainiadesde udileth Bluetooth
uunuiinsliou feefuruazmnuazeandasnselunisldiiehdestirahoaueig
dulunfeuq Aude vilunaduse vaeeniidinig wie YuzUURAIRA1 Aaunsaudu
mlnulfedazmn uandugaianuuuyudneinsiwivivies whifeelfud

< - ' A w
3U# 2.21 msWewsia Bluetooth vaslnsdwviilatiofuyanite
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1nUseloviisieg ssiuledn inalulad Bluetooth  annsevhunldlvidady
FAnusydrfuliilueded wardufinauazainlunislésuiugunsaldngg uas
uenimilovinind il Bluetooth fagnitmunldnuiugunsaidug Sndae ailanesle
wonaudd Sluming uinsevislusosud dedagtuldinisimelulad Bluetooth TuUléfy
uda faya Hands free, no Famila-Uauszg wiesvuu Keyless udtsbidanaduiingus
andal iesuAsgluszozn1sien Yszafenlndenliiuil dunatassafannsadudi
Uaesnansalsias Wensieudesswinisafunguareandu fezdenliadnlua
(s0unajuiFuiTldfuuds Mercedes-Benz SLR)

HC-05 Bluetooth Module
Lﬂuiuqa‘l’fa’mm%ﬁamiﬁuﬁw Bluetooth SPP (Serial Port Protocol) lae Serial

Port 1Ju Bluetooth V2.0+EDR (Enhance Data Rate) 3Mbps Modulation w¥aufuaud
W 24 GHz awnsaideudeiugunsniugysduqld Tugaguilannsodaalmdulas
Master uag Slave Mode
AnANIRAA99

- ANURBUANDdy M -80dBm

- MdsdnduingRuldte +adom

- WS 1.8-3.6V

= PIO Control

- UART Interface w3auivauisauSuuss baud rate 1o

- @enielus

i . I

HC-05  anansavinaudld 2 Tnua u Server  wile Client 1 isranunsauszgndld
Bluetooth Module wudugamslumunugunsalsswindlefiodt Arduino Taeudnnis
189 98331 Bluetooth Aeesiims pair guasalidviu win Arduino  vesRmsaiy
Relay Board qaufiam1sndssmsn Mobile App I8 38n1sideuse Bluetooth Module fu
Arduino WamsianIn

Eﬂﬁ 2.22 msi¥euse Bluetooth U Arduino Uno
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2.4 szuudfjianis Android

‘isuuﬂﬁ%mﬁlﬁ%’um’mﬁﬂuﬁagﬁ 3 38UV fB I0S (iphone operating system)
HHARABUTYM Apple , Android (WszienvealsT) AuanABUIIM Google Tules way Window

Phone {ranABUIEM Microsoft

'8 2 a ke ﬂldé‘ (] - & =4
waunsans (Android) \uszuuujinisifinugiueguuiiynd lusAngnesnuuuin
dmugunsalilivedutatuaninlny uazuiividnnrouiones Yagtuldunsludsgunsel
vaneviamssiiunasg il 1u Nikon S800C ndesidneaszuuuaunsessd miawadn
PanasonicszUuLBUATEEA WAy Smart  TVazuuuauaseun sauiandeadeuse TV vl
annsaldszuuneunsesnlame Android  Wear wiinideiiessuuneunsesdiusiu gn
a v ar = e « A = = 3 o & - et ==
AnAuLazARILlAEUTEN Lounsaus (Android, Inc) Feiean ifia lavihnsdeseusemludl
= @ d 1 3 a 1 Q”J' a/
w.A. 2548 usuaTeonagnidadadle U we. 2550  wieudunisrenslewunsusiendala
¢ ot ’ - el b 4 L] ar v
woud Fadunguuesuidumingriawng, veniurs wasnisdeasauuna fsauilofuaing
Lo Q. olaa A
wmsgudn dwiugunsainam Tavaudnluildszuuufianisueunsesdiadesusnues
o ' -
lanA® DTC Dream i watiediot wel. 2551

uauﬂiaamﬂmuwﬂgwmi Open Source uasgiialdiwaunineldavanion
U 1 Open Source %zawnﬁ'lunuamﬂiuumuava'wmumﬁ'l.ﬂ saulufainwauwase
Tuinisiaietiee aﬂmu,aumiaaﬂENtflmsu'uﬂ.gummiws'munwwmmwau‘iﬂmnm
Uszgnd 1nnane meldnmenann ludeounanau we. 2555  ilusunsuuinnia 700,000
Wsunsudwiuneunsesn uazsenanilvansngiiamad uands 2.5 wiluguads 9nns
drmrnlutaniiou wwiou fle wgeniay Tul wa. 2556 wuiueusseusduszuvuftinisi
unwsumLaanwmwwuﬂﬂiuﬂmmnmam i1 71%

at o

i‘]ﬂfﬁ'ﬂma"mﬁ'f[ﬁuaumaﬂﬁtﬁm"wﬂg‘jﬁmwﬂ%’ﬁuathmwiwma'luﬂawu W

.
Fauilou lulasaned 4 voed ne. 2553 uazdaufiumadanvesddafiasldvensiuag Aifisnan
f, mevauBImMKeINIYeIIHlAA mmuaﬂmm"luaua‘luu wiiueunsasnay @Jmﬂau
Wunamunielituandatiuuasuiiuide wilfudiannsaldlevulnsiamd, inioudu
Jdlewny, ndpsiivia uavgunsaldifnnselindaun ueunsesmBussuuiln vilddniaun

annsadauRuautalvie lanasaiian
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2.4.1 UssNua9uaunsosn

A = YV o ol L3 «
Ussiamvosyageniiuad ilosainueunsess (Android)  [Wsliinwandilussswa

ol L7 vV o Vad V@ 1y L] L a Qs ' L
suadulavilidgiannanaiedoinersiaduatiuu¥uuss uaradraueunsossluwuy

; ] o L :
avuvBInUlesuALTALUIUsELAIasLaunsesneanlailiy 3 Ussunm suslui

1,

Android Open SourceProject (AOSP) ti‘}uuaumauﬁlhsmwusnﬁgl.ﬁa (Google) WUslv
ansnuatuwuulne 'lﬂﬁﬁﬁy’quaz'lﬂﬁ'mu'luqﬂni:ﬁwm'1 Ialnelideuderldinslan
Open Handset Mobile (OHM) Lﬂuuaumsauﬁv'ﬂﬁ'%'unwsﬁ’mm%wﬁ'unduu?@'wﬂwﬁm
gunsainam Adsaufugialuui Open Handset Alliances (OHA) U3Svimaniioy
Wausunsessluwuuatutesmuosnu lnsgustaminn msuanawa uagaidunisld
v sxiimnduendne] warldednsluvesnu wiouldsuandlunisivinisiasu
#39 9nQuia AiFenda Google Mobile Service (GMS) Faiutinisiaduiiviliuou
aseudivsgavenm WulumugaysvasAvosusuniend udnsazldnds oMs 1y
dudnazdonimsvadeuszuy wasvesygnaiumsgiareu Jeenhuedowangnaald
Android Open Source Project (AOSP) Lﬂuuauﬂiﬂﬂﬁﬂismwu‘inﬁqzﬁa (Google) 1Un
Wianunsasuatuvuude Waskuarldlugunsalineg 1elasbidedelisne
Open Handset Mobile (OHM) iuusunseudinlasuniswannsaiunduuisnduan
gunsalvnw Mdrsansugiialuuna Open Handset Alliances (OHA) v3sMwanilas
Wanuaunsesaluuvuaturewmuesnin lasgusiomiham nstamma uasierituntsly
v agilmnanduiendnwal wasiidvavniduvessy wionldsuandlunsiiuinisasy
a9 mngtﬁa #3811 Google Mobile Service (GMS) Futuuinisiaiuividlvuey
asoundUszAviam ulumugausrasdussneunsosd uan1savldu®s ams
HnanszfaninmedouszuL uareseygafumegiianeu Sesiiaiessangnanls
Cooking %38 Customize L’L‘luuaumiaaﬁﬂ'ﬁnﬁwmﬁﬂLmiﬁaﬁuaﬂumnwéqu 1
Uiuwsisluwuuaturesmues Insazdevinntsuaniendvsmslénugunsal wies Unlock
wsnaauTeszansaindald uounsesdussanifefuussamiitiauannsoun
figawinigunsaiiadoniun wiesiuldidesnldumsuiuusididtugunsaiifug an

AlEas
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a3Uud Android Ae wewiwnd (Software) Wl#lunisiiaserty gunsaimniuvesuiiv
& @ e v o o | v o ' YR B o 8 w
wan (Tablet) uagdyihwmhfimuaunisiugnagaliiausiuly wu vililawa
LY L @ o = o« 2 1 " o &
wioutuaiuledld wioviliiu sMS wieuiu i e-mail 16sae Tae Android Sudese
o | ¥ as o v o ' Y 4 v ~
mavihuvasdnlulituauivevainlusunsa lulligdunuidliviedaulavarsauGs
o ¢ ! al o a -
Weulusunsuiialdnuuuueunsess (Android) wazmsdeulusunsudmiugsne wiaids
= '3 > : - o0qw : - > 2 a o [
widlvduuuaunsess (Android) Faymibinliueunsess (Android) & Application fivieulé
o = L4 v 4 L 1 ]
vannvasileutupeniumesfildauily Fefliauisagmis Hauwas iduinud vies
a « w o a X
Suwmeiitn (Internet), waw (Chat) Aoy LanIALAALTIY (Comment), hi5, Facebook,
2 v a4 a aa - o v LY s a4 w I3 ¢ -
twitter,  1HiduiniosAnay Ufiiu wardnunune Audungnasvionmuivensiuvif vie
& 1 ¢ ' . i 1 od v -
Wsunsu asBunldnuvuusunsess delusuirnmednvei Application  Tuiq fidund
unumuarsesiuaiisansluiiadssdriuinnndu wwerenanliin euranuywdes
viausnnaindubildiasiider isediuantsdounrusr faslunisviau vigsae vild
Veja [ & 1Mo o A '
lEFInladean Fondiledudiou Life Style vaumwdluouipmasiiile

ATULANAINNUYB iPhone waz Android Phone fifie iPhone ilfnansiaifiendie
uauita azlaifltastulani] anunsatefiefennas iPhone 05 naneiiiu iPhone shneldegng
wouila Wwaril Android (Weumsoes) Phone hilasgienlul4te mﬁzguﬁawn Android
0S W3 uenanlHleiuas Google Salisansmdrluudledauas 199 Android Whilunes-
FureunldBnduniu

2.4.2 Yofuazdavde ¥99 Android

1. anudanulasewindedioduszuu : Mmerruiiuopen-Source  vilvaneilode
annsovmtesniwuiuluuitefmuatusiesldandroild  uavdroauiiiiu
Open-Source SsiiruGusauuaslildfuNetbook 19

2. 511 : Open-Source laifiAlggelumsly unndadrdulatuiuaioaileseinsutu
Wam ﬁaﬁuﬁunuwﬁmﬁaﬁﬂ wazfILeURTEEs gnnda os ves iPhone
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Code @MUSUNAIUILBUNALAYY

package com.example.tutl;

import android.app.Activity;

import android.bluetooth.BluetoothSocket;
import android.content.DialogInterface;
import android.content.Dialoginterface.OnClickListener;
import android.content.Intent;

import android.content.pm.ActivityInfo;
import android.graphics.Color;

import android.os.Bundle;

import android.os.Handler;

import android.os.Message;

import android.util.Log;

import android.view.MotionEvent;

import android.view.View;

import android.view.Window,

import android.view.WindowManager;
import android.widget.Button;

import android.widget.LinearLayout;

import android.widget.Toast;

import android.widget.ToggleButton;



import com jjoe64.graphview.GraphView;

import com.jjoe64.graphview.GraphView.GraphViewData;
import com.jjoe64.graphview.GraphView.LegendAlign;
import com jjoe64.graphview.GraphViewDatalnterface;
import com.jjoe64d.graphview.GraphViewSeries;

import com.jjoe64d.graphview.GraphViewStyle;

import com.jjoe64.graphview.LineGraphView;

public class MainActivity extends Activity implements View.OnClickListener{

@0verride
public void onBackPressed() {
// TODO Auto-generated method stub
if (Bluetooth.connectedThread != null) {
Bluetooth.connectedThread.write("Q");}//Stop streaming
super.onBackPressed();
}
//toggle Button
static boolean Lock;//whether lock the x-axis to 0-5
static boolean AutoScrollX;//auto scroll to the last x value
static boolean Stream;//Start or stop streaming
//Button init
Button bXminus;
Button bXplus;

ToggleButton tblLock;



ToggleButton tbScroll;

ToggleButton tbStream,;

//GraphView init

static LinearLayout GraphView;

static GraphView graphView;

static GraphViewSeries Series;

//graph value

private static double graph2LastXValue = 0;
private static int Xview=10;

Button bConnect, bDisconnect;

Handler mHandler = new Handler(){
@OQverride
public void handleMessage(Message mseg) {
// TODO Auto-generated method stub
super.handleMessage(msg);
switch{msg.what){
case Bluetooth.SUCCESS CONNECT:

Bluetooth.connectedThread = new
Bluetooth.ConnectedThread((BluetoothSocket)msg.obj);

Toast.makeText(getApplicationContext(), "Connected!", 0).show();
String s = "successfully connected”;
Bluetooth.connectedThread.start();
break;

case Bluetooth.MESSAGE READ:



byte[] readBuf = (byte[]) msg.obj;

String strincom = new String(readBuf, 0, 5);
// create string from bytes array

Log.d("strincom®, strincom);

if (strincom.indexOf(".)==2 && strincom.indexOf('s)==0){
strincom = strincom.replace("s", ");
if (isFloatNumber(strincom)){

Series.appendData(new
GraphViewData(graph2LastXValue,Double.parseDouble(strincom)),AutoScrollX, 1024);

//X-axis control

if (graph2LastXValue >= Xview && Lock
== true}

Series resetData(new
GraphViewData(] {});

graph2lastXValue = 0;

lelse graph2LastXValue += 0.1;

iflLock == true)
graphView.setViewPort(0, Xview);

else
graphView.setViewPort(graph2LastXValue-Xview, Xview);

//refresh
GraphView.removeView(graphView);

GraphView.addView(graphView);



break;

}
public boolean isFloatNumber(String num){
//Log.d("checkfloatNum®, num);
try{
Double.parseDouble(num);
} catch(NumberFormatException nfe) {
return false;
}

return true;

k

@0Override

public void onCreate(Bundle savedinstanceState) {
super.onCreate(savedinstanceState);

this.setRequestedOrientation(Activitylnfo.SCREEN_ORIENTATION_LANDSCAPE);
requestWindowFeature(Window.FEATURE_NO_TITLE),//Hide title
this.getWindow().setFlags(WindowManager.LayoutParams.

FLAG_FULLSCREEN,WindowManager.LayoutParams.FLAG FULLSCREEN);//Hide
Status bar

setContentView(R.layout.activity main);

//set background color

LinearLayout background = (LinearLayout)findViewByld(R.id.bg);
background.setBackgroundColor(Color.BLACK);

init();



Buttonlnit();
}
void init(}{

Bluetooth.gethandler(mHandler);

//init graphview
GraphView = (LinearLayout) findViewByld(R.id.Graph);
// init example series data-———-——-r-—-

/" graphView.setTitle("Heart Rate");

Series = new GraphViewSeries("Signal’,

new GraphViewSeries.GraphViewSeriesStyle(Color.YELLOW, 2),//color and

thickness of the line

new GraphViewData[] {new GraphViewData(0, 0)});

graphView = new LineGraphView(

this // context

, "Graph" // heading

¥
graphView.setViewPort(0, Xview);
graphView.setScrollable(true);
graphView.setScalable(true);
graphView.setShowlegend(true);
graphView.setlLegendAlign(LegendAlign.BOTTOM);
graphView.setManualYAxis(true);

graphView.setManualYAxisBounds(2, 0);



graphView.addSeries(Series); // data
GraphView.addView(graphView);
graphView.setHorizontalLabels(new String[] {"0", "1", "2", "3","4" "5"});
graphView.setVerticalLabels(new String[] {"-1", "-0.5", "0","0.5","1"});
}
void Buttoninit({
bConnect = (Button)findViewByld(R.id.bConnect);
bConnect.setOnClickListener(this);
bDisconnect = (Button)findViewByld(R.id.bDisconnect);
bDisconnect.setOnClickListener(this);
//X-axis control button
bXminus = (Button)findViewByld(R.id.bXminus);
bXminus.setOnClickListener(this);
bXplus = (Button)findViewByld(R.id.bXplus);
bXplus.setOnClickListener(this);
74
tbLock = (ToggleButton)findViewByld(R.id.tbLock);
tbLock.setOnClickListener(this);
tbStream = (ToegleButton)findViewByld(R.id.tbStream);
tbStream.setOnClickListener(this);
//init toggleButton
Lock=true;
AutoScrollX=true;

Stream=true;



@Override
public void onClick(View v) {
// TODO Auto-generated method stub
switch(v.getldOX
case R.id.bConnect:
startActivity(new Intent("android.intent.action.BT1");
break;
case Riid.bDisconnect:
Bluetooth.disconnect();
break;
case R.id.bXminus:
if (Xview<30) Xview+=5;
break;
case R.id.bXplus:
if (Xview>5) Xview-=5;
break;
case R.id.tbLock:

if (tbLock.isChecked())}

Lock = true;
Jelse{

Lock = false;
}
break;

case R.id.tbStream:

if (tbStream.isChecked()){



if (Bluetooth.connectedThread != null)
Bluetooth.connectedThread.write("E");
Jelse{
if (Bluetooth.connectedThread != null)

Bluetooth.connectedThread.write("Q");

break;





