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o Imiuas TanyannsaasUnINANAB NIV NRNN e a1 EN

Arduino UNO R3 tiuuesa lulasaeuInsamasaiianiis Ald3n AVR nunadnily
anlszananauas deanulivan: dwih hilddumsinunGoudszunluTasaeunsamed
uazih lilisegnd19auRearumsaiunueinsal npurOutput @199 TN Chip uaz IC

malunesa Arduino UNO R3 fid iy 1Aun

® ATmega328P-PU

i @ ry Cd
® yiseanud Tsunsuuuy FLASH vwia 32 filalud
® wiwanuiWeyauuy SRAM vua 2 ilalud
® mitganuddeyaluy EEPROM vina 1 Alalud
® minayumsieuABILY 12C bus
® woinduNAIANATIUIU 23 1in

® Jsusuilaseutaeniluftasavuia 10 Ualudasiuau 8 #eg
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51l 2.1 uoia Arduino UNO R3 Muniiiuasfunda

_ aj 4 d = =& et as
Arduino  tiluveialulasaeouInsawessiianialuaszgaAVvR - ATMIWALLLY
¥ 1
Open Source AptiMsiilawedayaadn Hardware 1oz Software HIAIUBTAGNBENLLILN
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WlFnuldie Jamnzdwmiudsududen WeildlddunsodaumlaadinGy  Wannde
o w s A P yya @ al o a2 ﬂ A4 1 oa 9 a ¢ o o
goaviaiavesavde Tilsunsude 1Adnars fuludailusesneiios lsaeuiuneivesafedn
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flss@ngnmuaz 185umsinsanisluaannueisnuas idludosdw Arduino 1ilun1s
o 4 1 d 7 et o o o
WAL Open Source Fanunsaruinilusfaniinaumnzauiumaian s ins
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TaoTA39n13v84 Arduino (Fuduflssmadma Wuanidedesmszinnnaianidunuy

e [
A

‘e o o o ' o 9 @ [ 1
Tunmiiddmiumseenuuumaiius wiuazanuiiiangadmius ianioglu

dszmAanigewsa

msWeuTalsunsuniy Arduino WuguiSoudeveendc/c++ o deunsald
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uazit 1 luneng madouTlsunsu Arduino azdflufifuneuaziiulyl1dhe uddrhingw
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Wlumsdoud hidesda  Wewanisdntianudniiulumsdfidniiivesdaiie
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AvanIsezt e Suiueenuviiy

AudnEmsiidAnes  Arduino ﬁamiﬁamm:uﬁm‘r%'NIﬂsLLﬂiumm}n"lum?aa
AouRane fvdnii Inandeyalavase 1850 Arduino uaziuaziumehoudaludd Tavan
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2.3.1.1 AaNAaIMsaIHsUSSUUMTHIOY
1. Arduino Board
2. a8 USB dmfumaiieu Tl sunsy
3. wuaweInIauradnio nmeuen oV (dwmfumsdiiuauStand-Alone)
ar =4 hll a ar ar o = A ¥
4. ianin lldmsulasesnmeuenuazain 22 asudmiumsians¥euds

5. inFesneuiune s ndnd 19dm S uian Arduinofijuniseiudiniy

Windows,Mac LL01¥ Linux

= :l d
2.3.1.2 msAanaganinag

2.3.1.2.1 Download

; ad 4
WU httpe/arduino.cc/en/Main/Softwareitaz nanani download e
Li’hq' the download page.

;ﬂmwﬁ 2.2 Download the Arduino Software



H (P i ¥ 1
#inthA1e Download 1# Click Tlfids Windows @913 ufu Download
M o a wa - 5 o o ’v - Y
Arduino  software §1%5Usz UV TAM T WindowsFewenduasiwanniunuiens
a . o u’: a wa
@ouTdsunsuasuuvesa Arduino UNO Tagezannsasesivlansszuwnlfiang
3 . a =1 o ' o 4
Window Linux taz Mac 08 X waznialudylladnesiidredsenauisszuuila
1 - w ] e y 3 &
(open  source)ud lufiflisezendrodrssunlfianisiie lgfeuun Windows A
9 ' dy
s
I ADRSUE U LTS A U LA A, RELWARIAEDD U 1T FUARPT WG AL TIUTY U B

THEORY LINDER WHICH THE LIABILITY MAY BE ASSERTED, EVEN IF ADVISED OF THE
POSSIBILITY OR LIKELIMOOD OF SUCH DAMAGES

By downloading the software from this page, you agree to the specified terms,

Download Mext steps
Arduino 1.0.1 (release notes), hosted by Google Cade: Getting Started
A8 ) S Reference
+ Windows Click On The Link! Eiironisiil

+ MacOSX

: _ ) Examples
4+ Linux: g2 bit, 64 bit Foundaisons
+ source Ft\Q

31N W7 2.3 Download Arduino 1.0.1

2.3.1.2.2 InstallFile

as < {1
W49 Download @uFaidaliideniiogues Downloaded file 13uu

53U System Laz1n15 Extract the folder 910 Zipped file 2119A9UUA MU

s auy
C=TEd X |
ik +
New folder - 0 @
| Date modified Type Size
[
G 7920.exe 2012/11/0312:37 ... Application 1085 KB
i _ uino-1.0.1-windows.zip 2012/09/090504 ..  Compressed (zipp., 88539 KB
] Jre-7ud-windows-i586.exe 2012711031212 ...  Application 30431 KB
Iﬁ processing-2.0b6-windows32.zip 2012/11/0412:22 ..  Compressed (zipp... 150986 KB

31N W 2.4 Install the Arduino Windows Drivers
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1. ¥1M3Plug the Arduino Board a4UUATEY PC

) »
1M 3 Plug the Arduino board A9UUATES PC 311U Windows 92

W0 Tnstall drivers LAgaauAInes nstall Tiduie
2. M1N3 Start the Windows Device Manager

19 Click 'l‘ﬂﬁﬂnﬂﬁ‘"lﬁi'u Start menu AANY1A My Computer 111 Start
¥ X I .
menu 911UA Click 11/ Properties or Manage 911 Pop-up Menu wering
(1A Device Manager

uier

Docurments

Pictures

Mut

T8 | Badelender »
Map network drrve

Desconnect network drve,.,

Show on Desktop

Rename

o = &
Iﬂmw‘n 2.5 Click 1191 Device ManageriWo Start device manager

-

== 8

'@,\J'v]:‘ b Conurl Parel » System and Seconty 0 Sustem

“

-

-
S

|
| Controf Pane! Hoy i G ;
[ e View basic information about your computer

‘ B Device Manatjer Windaws edtion

| % KMQ selings Windows 7 Ultimate

! % System protection Copynght & 2003 Microsoft Corporstion. All nights reserved.

| B Advanced system settings Senvce Pack 1 n

gﬂmwﬁ 2.6 Click 17 Device Manager 1o Start device manager




Device Manager 92(1laLaz1aad Arduino Device #t51911M Connect 13

$  iw g - 4 3 ¥ o
(@uagiuin1d board ¥iia nu Fenezuansdiuin i)

File  Action View Help

L ol 7 Bod il

4 .2y user-PC
1B Computer
g Disk droves
& Display adapters
s DVD/CD-ROM drives
U5 Human Interface Devices
g IDE ATAZATAPI controllers
&= Keyboards
: n Mice and other pointing devices
& Monitors
& Network adapters - E
4 _y) Otherdeviges Arduine Device
Ja Arduing Detected But
"7 Ports (COM& LPT). Unable te Inctalll
B Processors
& Sound wvideoand game controllers
B Systemidevices
i Universal Serial Bus controllers

;ﬂmwﬁ 2.7 Click 11/ Device Manager (We Start device manager

11

I | i 3 W) i o ' a
wiriuiasesmieanlefiuaastiudvie s uansnginsal Arduino 1iuliansah

) g Y v & 3 - . : :
M3 Install 18 §13nfatuneuilAfe9iinia Installing the Device Driver
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2.3.1.2.3 Installing the Device Driver
Tumit1A19989 Device Manager, 1iaanu 11# Arduino board 1)

fi click Update Driver Software Ul pop-up menu

File  Action View Help
o DHMIE 2RSS

4 o2y user-PC

. (M Computer
g Disk dreves
'\5 Display adapters
&3 DVD/CD-ROM drives
aﬁ Human Interface Devices
L4 IDE ATA/ATAPI controllers

) = Keyboards
a KMice and other pointing devices
& Mondtors
& Network sdapters

4 {5 Other devices Click Hare!
r?ﬁdﬁ:’;f’: ded: Driver Software,..
B Processd Pisable
& Sound Lininstall
M System ¢

.' Uiveisd Scan for hatdware changes

¥
=

31/ 2.8 Installing the Device Driver

a i & 24 s Y a 4
L UNABDIVU pop-up U111 Update Driver Software 1vin@n? Browse my

: . 2l . :
computer for driver software (WdN92 install Driver Software Manually

\J w Update Driver Software - Arduina

How do you want to search for driver software?

% Search automatically for updated driver software
Windows will search your computer and the internet for the latest driver software
for your device, unless yvou've disabled thes feature in your device installation
settings.

e =

Click Here To
Browse The
Driver!

# Browse my computer for driver software
Locate and mstall dover software onanually

o o

|

3N WA 2.9 Update Driver Software
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ﬁiﬂ"lﬂlﬁan click the Browse... button

Browse for driver software on your computer

Click To Browse The Arduino|

Search for driver software in this location: Driver Folder...
T -+ [Loowen ]
[Vl Include subfolders ﬂ

310197 2.10 Update Driver Software

1don Ui drivers folder T4 Arduino folder 114 download 11

4 arduino-1.01

‘F\% ¢d Pn:s dil H

PR ETQIUSBDmm

4 amdesd
e &
6-) ~ 1 Static \}ﬁ\ --
T

o [ comet |

31n Wi 2.11 Update Driver Software



o - 9 ¥ e
wagniniden 117 driver folder GouFoouda 19 click Next
: :

K3 - Updute Diver oftware - Arduine Uno

] Browse for driver software on your computer
|
{

(¥ Include subfolders

*] 2 Let me pick from a list of device drivers on my computer
] This list wolt show installed driver software compatible wath the device and all drsver
seftware in the same category a3 the device

(het ] [ G|

31Un%7 2.12 Update Driver Software

14

il nang pops up-'ﬁum Click Install this driver software anyway to

continue the Arduino Board Drivers....

Y Windows Secunty

>
s‘ Windows can'tivenly the publisher otthis dnver software

# ‘Don't install this driver softwars
v ol ekl tes k your marudact el webate o0 opdated derver stdtware
for yourdevcd

@ Click This
D [nstall this driver software anyway jon |

Ondy uvidall driver sollwate obitpered fioem your msnutacturer 4 w

dge Unpgned softawaet Irem other sogroes muay hacen your ¢omg

S e 4t

o Seedletads

30NN 2.13 Update Driver Software
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4 o ; H kY] & 1
(ifa7i1n15 Install DrivesfiuiiFouiooud 1zl Dialog Box a1ugldiaatas
i L4 7 © 4 1 [} ar ' 3
AB4NIIY Port  Number i UoFa Arduinots11n15150udveglufledisil

1 ¢ o o 4
fio Port COM3 usiniafaii lduaiwesan a1vzunilu Port COM 19

] )
\_J = UpdateDriver Software - Communications Port (COMS3) @ Take note of the
g oy e COM port number

Windows has successfully updated your driver software

Windows has finished installing the driver software for this device:

i Communications Port

Cae |

31n1W% 2.14 Update Driver Software

3 9 H 1 o b | < a
aunudeanuiiuaacina l@iins mstall Driver WuiiouTooudafin

N15 "Close" "lﬁ’ﬁ,’ﬂﬂ
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2.3.1.2.4 M3 Setup Arduino Software #&4910 Installation 1132

3 - d d a : 1
matsathiuaniufenaisdu uenanglfezdeansulasuiuues

H ‘i o A 1 or T I’: 1
Board W3aulasu Port MMIMSFBuABAY Boardviitiu  Heuadan il

#i Folder g 1A1AY Arduino IDE ‘13 uaz1i1m7 StartSoftware Y84 Arduino
IDE Tausi1n15 Double-clicking 1111 Arduino Application

- ' ‘y "" Sexmh avfuns 20 ]

PEESEE —— — I ———

Finene Cat= medified Tipe Size

A deveny MNMIN02S Fily f2lcer
L eamples JOL 21104 09 Bita falde
L Recent Places . hardware BN 02 0248 Fite feiider
Lo SN 02AR File foldee ]

L Libraries by 201 411704 0213 File fghider
[+ Dotuments I\ bearies WIIALOLOBEY.. Pl Tatdhmr ‘

I @ Music I refesence IAS0EE..  Plefolder
- Picturer | teots /11050217 Fite Folider
1
H videas T ardunoee i ‘ 20120521 0603 . Apoheasce 0 kg
- t)-gntonwld!: L0821 oA .. applseten eitene 47 Kk
: "w = t‘}?ﬁ'ﬂl & 2012355721 06 Applic stan ntens 189 %e :
| ‘ WM‘C-] M hibusb0. ol 1108/ DEOS Apols B0a o tens 43 k§ i
e Local Dk (D) L rensionst ORLL AL Test Dotment TR ‘

5 penSeral dil W22 DB Apphcrhes et iR

. Brduino.exe Date moddict 002000605 PM | Date crestod 20021104 0209 PM
Apphistion

o
31UnWA 2.15 Setup Arduino Software
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H 1 ar
Double Click i *Arduino” tWe Start Arduino IDE 910111380 §UYE4
" i o A | 3 £ - a i
Arduino board fiimsienae Iigndsseinlu  List uazsiinisilasud
9 ' . 4.3 W ¥ A " 9 4 1g ¥ M P
Apan1519A11 Serial port Aidoag lAgnidenadagnasense i Tidenldn

5 H 5 Q 1 4 1Al ] af
Computer Serial Port‘ﬁArdumoVl'lmiﬁm%ﬂnamﬁﬂﬁ‘J']‘n?r'élu’rlqﬂﬂm

ERY

I Fue e skerch [Toom) Hep

Auto Format
Aschuve Sketch
Fix Encoding & Retoad

Senat Monstor

Ceried

shailcn_novids

Crris Shft« M

Board * & Asdduino Uno

Senal Pant . Asduino Duerndanove w/ ATmegalZ?s

ol l o Arduino Diecimila or Duemilanove w/ ATmegal68
Atdno Nano wi ATmegaille

Asdwing Nano w/ ATmegalss

Arduino Megs 2560 or Mega ADK

Arduine Megs (ATmegal 280}

Acduino Leonardo

Ardurno Men w/ ATmegaiZd

Asdumno Miniws ATmegalGs

Arduino Etheoet

HArduine Fio

Asdunno BT w/ ATmegad

Arduino BT w/ Almegal8

LityPad Arduino w/ ATmegedi

LéyPad Arduine w/ ATmegaléd

Arduine Pro or Pro Mind (3Y, 16 MHz) w/ ATmega3?8
Arduno Pro o Pro Mire 3V, 16 MH2) w/ ATmegal68

Burn Boctloader

gﬂmwﬁ 2.16 Setup Arduino Software
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A 1 a
2.3.1.3 msyaufallanag

Fvsunsariiununnuauauae lauay ldwasnuanuua@asuInn
o q‘ ¥ d'l (V) = o 4:: 4
WEIIUTIL USB  asnnisifeunafunauiimes luanzineia Winiouen
t ar ] 1 H o 4
aunsnld 1899 6V fa 24v Ghedrasugueause lduuames sooud) Fuilu

WIATFIUN OV LUAABINAINAZAIN

I i - oSN
P & ' P
zllﬂ'lvﬁ'l 217 LaadmItyauaaunuaiie s

o 9

o u’a’ i a4 1 Ve “
Fl'llﬁil‘lt: g}miumm:‘ﬁ AMNTBNABLUALABS DIABHAYINTLUADIVILLAANIT

3/ . o 9 o - a Wy
ﬂﬂuﬂﬁ'ljﬁ'lll'i50%11ﬂﬁﬂiﬂﬂ1mﬂﬂﬂ1§‘i$mﬂ 1A

S8nsAa Mnsnea Arduino vinReuTiAes waziFeudeuames 9 Taad
fuseudoy Arduinolfiuamesezunlinadautsl asrefuiuiilusunsuhian
wiolilauguin sz wuiivefademssiuandlfiuiunannsaldwdseman
wuamesuay fu T sunsuiim Tnaaasnedalae hisufiudeudoudefuinio

ABUNAADSUAN



2.3.1.4 manamuazmsiGuaulFaulilsunssArduine 1.0.5

1. (oudauesAArduino UNO R3 W1AUABUYEUIIHIUN NI N USB 1aa

AlaTdsunsy Arduino 1.0.5 921sIngneheedsgli 2.18

=

[S ]

File Edit Sketch Tocls Help

sketch_Jantla

. i - 1 a
2. M3AaresATH 1l Tools »> Board >>1a8NArduino UNO nsdi l55uduf

A 9 w 1 oa o d
wanliasanugunldaunegili 2.19

Help
1 Aute Format
Archive Sketch

Fix Encoding & Reload
Serial Monitor Ctri+Shift+M
L Board n[ﬁ Arduino Uno J
2 Senal Poit J 3 Arduine Duemilanove w/ ATmega32s
Arduino Diecimils or Duemilanove w/ ATmegal68
Programmer »

Arduino Nano w/ ATmega328
Butn Bootloader =

Arduine Nano w/ ATmega168
Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal220}

31 2.19 35@aA1 Board
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¥ 1
3. msman e salda1uli 11U Tools >> Serial Port >>1A8n COM....

AegUin2.20

[0}

File EditSketgh|Tools| Help

Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+ Shift+M

sketch_jant th

Board b 3
Serial Port vl

Programmer »
Burn Bootloader

1 v
31% 2,20 T5M13619A1 Serial Port

win linswdwesaArduino UNO R3 Tdweines lsegamnsanilyl

1A laeaanui My Computer Lﬁt‘iﬂProperties >>129A7 Device Manager >>

Ports (COM &LPT) 9z1uAe3Lh 2.21

File Action View Help

e i Hm 8

4 "7 Ports (COM & LPT) A
| Y7 Arduino Uno (COMT)

71#i 2.21 FFguedn
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2.3.1.5 vivhenavedlUsunsy Arduino 1.0.5

Y . W : & 4 1 n’/‘
vilA19ved 1sunsy Arduino 1.0.5 Aegilii 2.40a755sui luduiugiuas Tagianua

3/

0 g fatl
vusay 1 1fu Verify Wdmiunsanaeuliafidoudiemdefianma (Cul + R)
vus@ay 2 1u Upload lddmiuasinaeundwinmadionlia ldwesa Arduino
(Ctrl + 1)
wineay 3 1u New 1dmiuas Ild Sketch Syl (Col + N)
wieia 4 1y Open Wdmiudlaluld Sketch Fisudine’l3 (cul + 0)
w5 1Ju Save 1ddmFuiiuiinlWd Sketch (Ctl + S)
HELAY 6 1)U Serial Monitor 19 m¥uiSun 14 deasuny Serial (Ctrl + Shift + M)
W8 7 ¥94 Code Program
MUIB@Y § FBILLAAY Status Program

NINBLAY 9 ¥oLErAY Error

File Edit Sketch Tools !—lelg 3

517 2.22 miasuealalsunsy Arduino 1.0.5
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¥ 3 [} ar 1
dtovmsaeainisiFauTdsunsyArduine 1.0.5 wisuiaSouidmlFaunans uda de 'l

HuzsnTnanldalilsuniuaueda Arduino UNO

4 o o 1 ¢ A
1. I¥ouAelasaArduino UNO (W1AUABLAIUNINNEIN USB uanila

o
TalsunsuArduino 1.0.5 Iuan
2. Wi Ida T sunsufmdan 9
3. M5 Verify Inafidouiionsaaaeug i Tsunsuianarande'll

4. vimsen Tvan 1Anasuesa Arduino UNO R3

A1 w o w ] H = a o @ w
devinmisenInaalanas dezdana 1@ LED Nl D13 assusy fAn fu aaufu

| A 1 ar - = 4 & ot
il szeznaniedy 1 3w liEesqaunszuiumaadodu LED Aageu Tl

23.2 XBEE

JUnW# 2.23 XBEE

.d = " 1 _ 9 _: i\ = 1 [
1 -n-ﬂﬂuduaa#amwaqaﬂunin‘l%’mﬂﬁ‘l%'ﬂﬁquﬂ1131?1 24GHz awnindeds

Ul o 4 9V A ] i a '
Abee A8 MuATENY ZigBee Mesh dutaastar1u UART Serial Port (TTL Level)

T S o 2
“nsaaiamedivayu 14 Tuga Xbee-Pro annsnagyl ddail
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1. Xbee-PRO Tugadaesdeyasynsy1¥a1u2.4GHz
2. ZX-Xbeeln i aliaude luga Xbee funainaynsuvosnauiunes

; Py} & i A ey i 5 i
T lumsdeasdeyauazasawite 1o Tuga Xbee dnsnsasfumsiaiuia

Tuga Xbeeltaz Xbee-PRO
3. ADX-Xbee 5V voinldauTuga Xbee fuginsaifildlvidos +sv

4. ADX-Xbec3 V uainldauTuga Xbee Mugilnsalii 19 vWiaes +3.3v

uDfA ADX-XBee3V/sv

L RTRRLARE

UD4iA ZX-XBee

Aundailuade XBee-PRO SV AMuvAlvesuesn ADX-XBee 3V

Uil 2.24 uamaniinuealuga Xbee-Pro oz uesadmivdelfu
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2.3.2.1 XBee-PRO

v
o a2

51l 2.25 werasduilszneuvesyaginsainianualuga Xbee 3V/5V

2.3.2.1.1 auauianiamain

YV V VOV V. ¥V

A TUM I 24GHz
ieBe1nIeLLLL Whip

zozmyniulusugaga 300 Wa nieilszunu 100was
FEUZAITNINTUNANLDS (line-of-sight) FagANI1,600 AT
A lumsas 60mw(18dBm)
ﬂ’nn‘hlumﬁ‘uﬁ'tgapmag:ﬁ -100dBm(1% packet error rate)
mImauvesnnesamnafmmuadun e X-

CTU tie 1y

= ] w ay -]
Sunseuwdendmivnesulasdyapaewdenily

AvreanINAZIBoA 10 18

BunaevinnAinen
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> Tu1m 0.96x1.297 117 N30 2.438%3.294 IHURILAT

> Wiass28893.4v

» sz i : iedeteya 215mA, Fudeya S5mA uazes
B ' - w |
tesnd1 10pA TuTnusaawdsaun ides +33v

> gungilduszning -40 fia 85 seradue

23.2.1.2aaniadumsdeaisteya
» awnsamauiluginsalnamefuaz manlld
> sasnmsdadeyaruniiing : 250,000ade i
» danimsnieneatayasynIu(uenIa): 1,20094115,2001
ApIUT
> gﬂsmu'[maaha%gaﬁsm%’u : AR gA(Point-to-Point),3A
Aenateda(Point-to-Multipoint)uazidniu lafue nyainu
WIATTIY
> VIADNLOAATA : PAN ID,¥89(Channel) Lloaiasal
(Addresses) M TULOAATAATNITOATHUATHHLLOALATE
lAunda 65,0009a
> maluladlumsnszaiunau : DSSS (Direct Sequence Spread
Spectrum)
> s093uMTIaORaI API tag AT Command a71190
fvua lakun e i X-cTu
> M33es5uATEIU : ansyewsni (FCC) OUR-XBEEPRO
s uauIAn (IC) 42141 A XBEEPRO
: g 131 (CE) Mdaselegega 10dBm

o 1

: @1y Ardedegeaa 10dBm

u 9
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Faumsvinanu

Vee : 1ALy +3.3v

DOUT : snewiyassdoyasynsy

DIN : mdunmiudayasynsu

DO8 : U WAAIAER 189 §

RESET : 915imuan (uandvl o)

PWMO/RSSI : 9187%%Wa PWM 983 0
uasrugWhAUSAIAINLNTEINT ST LA

PWM1 : 9%8960A PWM F84 1

Tail%anu

DTR/SLEEP_RQ/DIS : :n8unmivdqmbiugmirenadaghmandy
winiug1Bunaninantes 8

10

GND : #1580178

11

AD4/DIO4 : T BunmasAen 4 Viie yIdunsmiesmmnAInes 4

12

CTSIDIOF : BummiLdtyinusenisdetoyaanlond (Clear-To-Send)
Wlunsraupndewssnuiudeioys wiedlu s8uwmewiasines 7

13

ON/SLEEP : #0UAAIR0THEN TSN
1" aglulvueinulng
'0": ag I InunaRy

14

VREF ; 1 wigussAldngeiandt ivgautsedygussinasniduainea
naelu XBee-PRO

15

Associaled/ADS/DIOS : $UAMANMENMATINAR T8 2IBUNAOSNIAGN 5
Wi 9IBUNAILWNAAIAES 5

16

RTS/AD6/DIOS : snawimmudearunianlunisdiieyas (Ready-To-Send)
iruandawemsiudslieys viaidusBumesiisen 6
vinueBunme AR nes 6

17

AD3/DIO3 : 118uyAruIAen 3 Wia 11dunmewiynAInes 3

18

AD2/DIO2 : 118unmazuIAen 2 Wie 1Bunmewiyadanes 2

19

AD1/DION : mBunmesuiaen 1 vie vBunmawiynAana 1

ADO/DIOD : 318unABENIAEN 0 Wit 1 1BuNmEWyAAIALS O

(713199 2.1 M3 PIN)
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2.3.4.1 Mmiaesavaiwins

o " o o 1
L.y11113A17U Iﬂﬂﬂcﬂﬂﬂﬁu'ﬁﬂ'lu‘ﬂ'lﬂ

https://processing.org/download/?processing

/ Processing

Covet Download Processing, Processing is available for Linux, Mac OS X, and
T Windows. Select your choice ta download the software below.
Ealubition
301
Fetorevuce
ii;,"' Windows Linux e MacOS X
i:;v;n-mm—:f.'. R X Windows Linux
Tutocals Linux
Exampiss
Hooks
Handbaok » Gitiyub Read about the changes in 20 The st of revisions covers the differences
Re B Detween teleases in detanl
Dverview il
Peoyls « Supported Flutiogmy
4 o ¢ o
317 2.48 neaanl Tnaaseviaugg
A Vv a wa & = o
2. Lﬁ@ﬂll ixlﬂﬂlﬂﬁﬂﬂ"mﬂg]ﬂﬁ NMIVDIAATOIABUNIIADT
. - d .
3. Unzip File 114 IWlames Processing
!M-i.ﬂl-wim}owsﬂ.zlp - WinRAR (evaluation copy) [

Commands Tools Favorites Options Help I

RR ANy B e |

BdiactTa  Test View  Delete ' Find ' ' ‘Wizard  Info | VirusScan Comment  5FX

. processing-3.01-windows64 ap\pmcs ing-3.01 - ZIP archive, unpacked size 249,986,640 bytes -

Packed Type Madified CRC32

11/9/2558 18:25

File fDldEr

File folder 23/10/2558 1723

File folder 9/5/2558 21.01

File folder 23/10/255817:23

File folder 9/8/2558 16:20

File folder 11/9/2558 1825
626176 200967 Applicaticn 23/10/255817:23  F3B9A14C

29,184 12973 Application 23/10/255817:22  0G05ABAZ

302,461 81,246 Test Document 23/10/255817:23  DDC2E761

g Total § folders and 957,821 bytes in 3 files

Eﬂﬁ 2.49 Unzip File Processing



4. an 17 TWd Processing.exe Fagalii 2.50

1-windowsB4.zip\ processing-3.0.1 - ZIP archive, unpacked size 249,986,640 bytes v
‘Size Packed Type Medified CAC32
File felder
File folder 117972558 1825
File folder 2/10/2558 17:23
Filefolder 9/6/2558 2101
File folder 23710/2558 17:23
File folder 9/8/2558 16:20
File fclder 11/3/2558 1825
200967  Apgplication ZII0/258 1723 FIBBALAC
12073 Application 23/10/255817:22  0605A8A3
302,461 81,246 Text Document 23/10/25581723  DDC2ET61
!- " Total 6 folders and 957821 bytes in3 files
o y [ & L
q1l#1 2,50 mslalvld Processing.exe
3‘:-.4 v _ . Jariﬂ
tiandni IWawmes Processing iaiilaldan
v, ‘
Y /A . ——

. e =
D) » Programe » Procesung b
f B 8 5 . = g =

eRE N EERR" 1,
P 8 Y Date rfladified Tyes
A
2 ABAN 55163 File fojder
crm T 1A Chsiorasmiass e fetiter
62558 213 File Totdar
BAWSSEMA Filk lelder
20710/2558 1424 File folder
2971072558 1435 File foldes

2371029581723 Appllcstion
2371072558 1123 Text Document

aanitla TUsunsy Processing e 14a1u

- BAGSEITE Appesan  E2K8

2¥8
206 KB
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6. iiA19ued 11/s1n Y Processing

| B sicetch_oct31a | Processing 1.5.1
‘File Edt Sketch Tools Help

OO0 HuR

skeich_oci31a

Nani (Toolbar )

untl (Tab)

1 3 -\ a3 - _".'5.1:
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i!miufm’"l:lé

thiddalla

Haablahi ¥ i 4
] VIR 07 0190 (Text editar)

thiiga
L] Y

il

5 3
VD0 111 (Message area)

n0nlEa (Console)
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AWAZIBYA: 0.1rpm (2.5 ~ 99999RPM); 1rpm (1000RPM)
1A% 29: 2.5 ~ 99999 5911 / UIT
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#2981912a1: 0.5 U1 (120RPM)
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517 3.3 uamamsieureszuuvesgnTaiduLL

wninuay 1 ‘ffll GND ¥841183@ Arduino UNO R3 |.=‘§€mn'aﬁ'u GND 184 Xbee Shieldilag GND 184 Sensor
WeaY 291 5V ¥84UBTA Arduino UNO R3 1if81idefitl 5V 484 Xbee Shield 1iag SV 184 Sensor
WiNeaY 3 7 Output signal Y84 IRsensor IeuASTLUNETA Digital 2 ¥es Arduino UNO R3

minuiay 4 7 IlueadAuaasaoiunisaiie i ialdues IR Sensor UMArduino UNO R3
Wiy SHwesa Tx Y84 Arduino UNO R3 131iefill Rx Y94 Xbee Shicld

WY 67WasA Rx Y89 Arduino UNO R3 1eusef Txa1 Xbee Shield
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msasrvaeuTaauuTilsunsy Arduino

Sketch Tools Help

sketch_saplda_close_commernt

volacile int rpmoount = 03 3¢ t//arduing. co/e: rerence
| e rpm o= D2
| int mopped:

int pin = 13;

st gned J lastmilli= = 0O:

woid setup () (
Serial.oeyin(9600) 3
pinfsde (pin, OUTPUT) ;
|l arttachIncerrupt (0, ¥pm fen, FALLING) ://ificeriyvpt cers (01 4=
1)

veid loop () (
int led = augiTalPeant(2);
Af(led==HIGH) (
digiteltoice (pin, HIGH) &
)
elga{
digitalWzite(pin, LOV) >
bl
Af (miilis() - lascmillis == zuou){ UG s cxy o =
HeTachinTessupt (0 / ' a W = caloubating
rpm = ((rpmcount)/Z) * 60: =  Eoeo o BFM, note:
Serial.pzaintin{cpa) [ZY S 1t
nepped = mip(rpm,0,15000,0,760)
rpucount = 0: Restart ohe REM e
lastmillis = millis={); TyLade leSmlilll
m

5111 3.10 WouTAnasluTusunsuudmsrvaey

ar { 9 3 o
m3dnTvaaldaiignAeuldrasu Arduino UNO R3

2
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TunsumsuaadpailudIUTBUABIA MUY Real Time - Port 1aalila)sunsa Processing 2.0

1. mahTalunsy Processing 2.0

31 3.12 iWaTsunsu Processing 2.0

2. mailaldafzuaauiunimuuTisinsy Processing 2.0
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3. wimisaseevuazsuldaugaudunivesnisiaseu

|.
lco mamm

sketch_8_00_2558_okokok ]
| 1vpors procesaing.aerdal.xg '
|| Serdal mapped;
r= wal, screen_tincrement, old_x = 8, old_y = 0}
=ing dnSering:
nT Uf = 103
Image imgs

d setupl)

zizel(displaywid=h-100,768) 3
prinTin(Serdial.l4sv());

Tiirg porcthamne = Serdal.ldis<{)[B]:
mapped = reo Serdal{=lis, portHame, 9668);
mapped.bufferuntil(1f);

baclgrﬂun1 43,27,227);
H

F‘I'L(G a,

11nn(10ﬂ le,l0@,760) ;
TextSize(28) ;

teve(0, 34, 755); Line(1265,755, 90,755) ;
Text{lBEo, 38, 785); 1ine(l265,785. 90,785)
Text{2000, s 655); line((265,655, 90,655) ;
texz {3008, 38, 665); Iu-eu.zas,&ss. 96,665)
TexT{4000, 555); line{l265,555, 90,555) ;
TexT(5000, » 505); line(l265,565, 90,565) i
<e»= (6000, , 4585); line(l265,455, 90,455) ;
Text{70680, s 485); line(1265,485, 90,485) ;

4
311 3.14 asadenanugnABves Iin
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4. idunsluaasnms Jaseunfudeyaru1ia105en a9 Xbee Wa 2 &1 18 Laptop

- 4 R
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n3tiieara Xbee Pro 1aen1s1¥ Program XCTU

1. dadelalsunsy X-CTU Tasarind Inan'liaaasla

XCTU
MNext generation configuration platform for XBee

& NCTU e 3 free, multh- plactonm I0SER000 COTDANNE WIth Windcws and

o — ’

S N—— M

B x| Or—
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Installer, Windowsx32/x64¢431/% 3.17
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X y 0 Instafer, Mac
fiox! 0 aler, {upnse A J10CaE
Legacy XCTU

VRPE M- warsion st NOTI Conveis fanires o provisun wetblos: e i minpadt Bar Tihaw. WhiFy emasbilan; sanuind s wkeid
firmuare uzdater. Compatizle with Windons 2000, XP, 2003, vista, 7
XCTU 32-hit ver, 5.2.8.5 Instalier release notes
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2. @AAY Driver USB to Serial §1%31185A Mini Xbee USB Dongle Tag download ‘1ld
2 vyd & P
At ‘| Afihttp:/www.fidichip.com/Drivers VCP htmamiuiden Tdaadsniasadu 0S

»
o

Anda ludredatidenidly Windows X86 (32-bit)

=2 =

Processor Architecture
Operating System  Rofease Date  x86 (32bit) x64 (64bit) PPC  ARM  MIPSI MIPSIV  SH4 Comments
21205 WHOL Cedtrfied
Windows' WiE07-28 0 20206 | 29208 . - E - - Avadable 25 setup evecutatle
Release Notes
i ; 0 e B . . Al FTDI devices row supperted in Ubuntu 11.10. kemel 3.0.0-19
ik w18 | BN | o : Referto TN-101 i you hee & custom VCP VDD i Lincx
M OSX102t0108 2020840 | 2212 2218 12318 Referto IN-AGS if you reed a custom VCR VIDWFID in MAC OS
Mac O3 X 10 Gand above  201504-15 23 . - . - . This daver is signed by Apple
Windoas CE4252" 120108 | 1102 - - 11026 ' £1010 V1610 11010
11020 11020
Windows CEEOT0 200201406 | CEGOCAT . + CEBOCAT 11610 11010/ 110,10 Foruse of the CAT files supplhied for ARM and 85 budds refier 1o AN_319
CETOCAT CETOCAT
\
Véindows CE 2013 AE0ME | BETA BETAL r BETAVCP Driver Supgort for WinCE2013

= a & da o <
51/ 3.18 AAd Driver USB to Serial Tauidion lWanaadalitasadu oS

o 5 4 4
3. @Ada Driver Mini Xbee USB Dongle Taoidvuais USB i41iuvesa waz PC iieid laly
Device Manager 1240 Other Deviee AANYA1 #1 USB Serial Port 1dan¥iade Update

» '
Driver Software ... Tl‘iﬂﬁ'ulﬁﬂﬂﬁﬂéulﬂﬁ Driver 114 ‘lTi’J 2

T ALITIUY ARIUULVIDALING N ITE(ERS INELWUTE AUGpED
53 Microsoft Vittual WiFi Minipart Adapter
a5 Other devices
L PCI Simple Communications Controller
5 SM Bus Controller
;_-ﬂ [T T o, V) L S T

L Processor Update Driver Software...
% Sound, vit Disable
M Svtemdt  Uninstall
sunches the Update| €.
—————e Scan for hardware changes ﬁ
Properties

g‘ﬂﬁ 3.199un8uMIAAAIDriver Mini Xbee USB Dongle
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UAINAANY Driver 123 ﬂl?ﬂﬂ%lﬂﬂl.lg‘l PG .‘nsmuuaim‘ﬂu USB Serial Port ﬂuﬂﬂﬂgﬁiu

T

- (3) SV BUS Lontroner
‘? Ports (COMBLPT)

'? USB Serial Port (COM35)
f, B Processors

.3 Sound viden and name controllers

. .
71 3.20umaanesaii 199

4. M329901 Serial Number TasT1 Xbee NA1921M11810Y Serial Number 8y UAavey
2 %A Aa SH (Serial Number High) 118 SL (Serial Number Low) dmiiiitofivuali

¥
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o 1 o = 2 - L} at
5. fmuam iy Xbee idasmaiaaiilu Coordinator Aot Tada Tuga Xbee iifuuesa
Mini Xbee USB Dongle Ltaz#ali1iu PC

C‘ o -] 9.y 1 1 ar
717 322 imsdnuani Tasdeidiu PC

WaTilsunsy XCTU nalu Add a Radio Module ... A90TH

{ W]

Click on [®) Add devices or | | Change between 4 Connguratmn
B Discover devices (pradd | ©Gonsoles. &® Network  and
radio modules to the 1K, G Device Cloud working modes
1 s AV display  their funclisnality in

A the wor King area

o P w o o
31l 3.23 1A Tsunsy XCTU iedadnisaesifadenulansel
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7. 1@®ANLEIAY Serial Port Y83 Mini Xbee USB Dongle f1M11A Baud Rate 11111 9600 bps
Data Bits 1117 8 Parity iil None Stop Bits 1171 1 tiag Flow Control i1 None

3
1IN1IUNALY Finish

| Add a radic module
Select and configure the Senal/USB port where the radio
module rs connected to.

Select the Serial/USE pore
| =P CcomM3s USE Senat Port

Baud Rate:
Data Bits:
Party:

Stop Brs: ;
Flow Control:

i ' 7 .. -
317 3.24 fvuan Taadendasweasnnosoo

' 3 ° - o
8. seaunImifiAeziinsAum Tuga Xbee 1ada

Discovering radic medules connected to your machine...

Estimated remaining time: 00:04

o i s
711 3.25 TlsunsusdsAumuga
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9. nmiuTusunsuazianiosu Xbee Yunndanm Tiadnii Tuga iWeqswazidua
Wisiineia1en vasluga

- Radio Modules
Name: (:_X_)
Function: ZigBee Router AT

Port: COMB3S - 9600/8/N/1/N - AT o)
MAC: 0013A200408B3076
|

v

1 a o 1 A o ¥ o o
1l 3.26 llﬂﬂﬂ'ﬁ'ﬂ'{uLLﬁz‘I'IElﬁﬁlﬁUﬁW'l'i'liJlﬂﬂ‘iﬂN"ll,llﬂﬂ'lﬂ'liﬂ'l-l’ﬂ'!?f‘lﬁi]

10. s9uUn Isunsuvzauauluga

CIIIVYEIS NI astacivn

Reading radlo module settings...

l s Reading AT parameter: IR

310l 3.27 Hinsfunites A Tuga
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o o w .
11, amiufia e nvesntiiatellsunsuluiade Radio Configuration 12UEAY
AT ABS VB Xbee AINTH

T2k Radio Configueation | - 0013A20020883976]

& &) i [ota] &]- @ @S

Firmware information Written and default 1
Product family: XB24-28B Written and not default
Function set: ZigBee Router AT Wiy Changed but nct written
Frmware version: 2227 Vi Erroren setting

= MHotworking
Change networking settings

() 1D PAND o (&) (&
(@) SC Scan Channeis FFFE Bitdreld (5 (#
(1) S0 Scan Duration 3 exponent “:"} c_.,:i‘-
(1) ZS ZigBee Stack Profile 0 SRS
(1) NI Node Join Time FF 1 sec =
(D) NW Netwerk W..g Timeout  © x1 minute 5 ()
) IV Channel Verification Disebled [0] T - .,‘} |,é'1
(D IN Join Netfication [ Disaptea 10] - & &
(1) OP Operating PAN ID 0 €S -

71l 3.28 uarAsA M TR T VB Xbee

1 é ar - n’:
12. naily Collapse All Setting Section VauerAdRMIZH T8 Ingjwimiu

S 2 BB s e @

Firmware information Wrtten and default

Product family: XE24-Z6 4 v Written and not default
Function set: ZigBee Router AT ¥ Changed but not written
Firmware version: 22A7 411" Errorin setting

* Networking
» Addressing

* ZigBee Addressing
RF Intertacing
Security
Serial Interfacing
AT Command Options
Sleep Modes
/O Settings

* /O Sampling
*» Diagnostic Commands

vy ¥ vV ¥y vy

51l 3.29 naaniatenie luTdsunsu
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a
13. Taliiwade Networking > PAN ID (Personal Area Network Identifier) LlalA4H318ta% ID

1 o
489 Network 7i Xbee 14 ludradeiismuaiiu 10

¥ Networking
Change networking settings
® ID PANID 10 |'$'| l';’é"l

o
71# 3.30 uarAsvneIaY ID

& o
14. llviade Addressing > DH Destination Address High (182 DL Destination Address Low
fIMuA Serial Number Xbee fidoan1sdase ludrndiadl fivuaiiiu DH i 134200

iaz DL il 408B396E

¥ Addressing
Change addressing settings

() SH Serial Number High 134200

) #3) &3) &3 &) &)

() SL Serial NumberLow 408B3976

(@ MY 16-bit Network Address  FFFE

() DH maéswm;s' High 13A200
) -

s T L. |
SR P LA A

@ DL Destination Addrest Lol 3088306

) () (W)

717 3.310aAINIIAYUA Serial Number Xbee

15. nﬂﬂi.l Update Firmware #4010

NG

Wea o

A . =t 1 )
511 3.32 wazBatlunieg
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16. 1@BN3U (Product Family) 484 Xbee 11111 XB24-ZB #1984 Function Set A1mualH Xbee
(i1 Coordinator Tuuamsdoasiuy AT uasidien Version ugudiea 20A7) fanm

WAaINAL]N Finish

Configure the firmware that will be flashed to the radio module.

| Select the product family of your device, the new function set and the firmuware version to flash:

(7) Productfamily  Function set Firmware version

XB24-B l Tigbee Coondinato AT H000) (Newestt
XB24-5E [ | ZigBee End Device AP] t 2040
EEFIETI | ZigBee End Device AT £ | 208C

| | ZigBee End Device Analog [0 (12070

[ | ZigBee End Device Digital 10 [ {2064

|| ZigBee End Device PH L2041 'y

A TinDan Darbap AR i [ ———

| Ferce the medule to maintain its current configuration, ISe{:m current l

i

—— )

1 Ed
7171 3.33 uarAanaeen Xoee Tuaau Coordinator

1 P AW . A oo ' ol
17. seaun TU5uATULEWAN Firmware LALIHA Parameter @101 1AM M UAABUMIIL

Updating radio firmware...

Programming module: 20%

{ o 3 ci o
19 3.34 sa Tsunsusnanuazisaaiauisiivua
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o o “
18. mmsswand sy Tsunsuazuaastond “Radio Firmware Has Been Update

)
Successfully” 1% 99 uaBUMTIYA TAD XBee i Coordinator

i R T1

& Firmware updated successfully &

0 Radio firmware has been updated successfully.

|

J

= 1 a - o o
iﬂﬂ 3.35 Llﬁﬂ\'lﬁ'ﬁ)—lﬂ HNATTANLAN Lﬂ‘ill.ﬂiﬂﬁu‘i‘ﬂ

w &
Aalln151aa Xbee a1y Router 614
neA Xbee Maaiiiu Coordinator sanudald Xbee N smsimiEiu Router 1971 Talumnu
:: 9 ! = =] n'; o
mnuuﬂum'[u@awumumnauwﬂauw 6-12
c; w 9 = o . 1o or . A a
19. lilinviate Networking > PAN ID n11uafA 1At 10U Coordinator A9 mnumﬁu 10
~ Networking
Change networking settings

( 1D PANID 10 (& (@)

Fo P Ao -

517 3.360dPIn 13511 UAR T PAN ID

20. Tuia4® Addressing @2uv¥84 DH 1az DL AvuaLay Serial Number %849 Coordinator

aa'ly) fwuailu DH S 13A200 1az DL 15y 40883976

L) mar LU-UIL INELWUITE AUUTESS 4374

(i) DH Destination Address High 134200]
(i) DL Destination Address Low 40883976

l'-’.l 1‘}1 |:"'] I‘_
&) (%) (&)

() NI Node Identifier
7171 3 37uamamsimuadiGeatiuues



21. natju Update Firmware @300

$/ (2 [ [&]: @+ 38

F !
3111 3.38 uaasswazBatfunie

22, Laﬂn'iu (Product Family) w94 Xbeel.'ﬂu XB24-ZB N84 Function set U ld Xbee

ilu Router Tnuamsdoasuuy AT uazidion Version ilugudiga 2247 danw

Select the product family of your device, the new function set and the firmware version to flash:

Function set

XB24-B 8 i
XB24-5E ZigBee Router AT (WALL RT)
ZigBee Router Sensor
lZigBee Router/End Device Analog I0
ZigBee Router/End Device Digital 10
| ZigBee Router/End Device Sensor

| V] Force the module to maintain its current configuration.

o 2 :
317 3.39uaAIN369A1 Xbee TuaURouter
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3) o o d
23. Simsdwinsadus e Tusunsuezuaaisaa1u “Radio Firmware Has Been Update

4 o e
Successfully” 1¥T 1UYUABUNITLYA [UAA Xbee il Router

™y

g T =
& Firmware updated successfully & |

' 0' Radio firmware has been updated successfully.

= o o a
7191 3.40 yrasmsswnsalilsunsudusa
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naaeunsi¥anmaliiasy
d1n13wa Xoee hifl fefanata Coordinator asnsnastoyalalds Router 14 uay
) @ W & 17 i o .
Tunendumi Router Nansnasdoyalalds Coordinator 18
e ' . 3 o oy ' oo &
nageu Tagrauaa Coordinator 19171 PC dedaiyariiuTalsiunsy XCTU 7ifle Router 11

k4 1
1 Tx AL Rx ves Tugaiiideiumneauindeyarianuaiidesin Coordinator szgneandylal

89 Coordinator A401W

IJ 13 Al o
51l 3. 41madeunsdauiieyaszyi1e Router LAz Coordinator

#l4 Coordinator ﬁim*ﬁ'ﬁu PC 4 Router A0V1 TxNU Rx u’fmﬁu

74 Router # ’e]L'ﬁHﬁ"iJ Arduino

o
1 o/

1 e =1 ' o 3/ [
19 Talsunsu XCTU dadpyathlalit Coordinator 11nawaziiulaideyasisdaas i iideyaideaiu
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3.5 danmsnaaad
ATTHNAANTINAABI

{ ° ' dd o a -
F‘I'li‘l\if! 3.5.1 1‘1-!ﬂ’|5ﬂ')'u.?ﬂlﬂ'll.ﬂ‘il'J"L‘ifuﬂﬂ’ﬂi.lﬂﬁ'wa']ﬂ 11NN15AUAT RPM (Revolutions

'l
Per Minute)va1gilnsalduuuusianua 150 a1

Aiisald A1974 i iald 1939 Ariiala GREER
840 862 860 885 1440 1441
8340 862 840 863 1440 1446
840 862 840 862 1440 1454
900 862 960 1024 1500 1509
840 863 960 1024 1500 1508
840 862 960 1101 1500 1508
840 863 1080 1101 1500 1511
840 864 1080 1101 1500 1513
340 862 1080 1101 1800 1800
840 862 1140 1152 1800 1820
900 864 1140 1152 1810 1842
840 863 1140 1152 1680 1691
840 862 1140 1138 1680 1602
840 862 1140 1138 1260 1223
900 865 1139 1138 1260 1223
900 863 1139 1138 1200 1212
840 863 1200 1194 1200 1212
840 863 1200 1194 1260 1240
840 862 1200 1196 1260 1238
840 863 1200 1163 1260 1230
840 862 1080 1197 1200 1238
900 862 1080 1197 1300 1251
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Arfiald A1934 ATala A1934 arivia 4 A1934
840 863 1080 1197 1320 1325
900 862 1080 1158 1320 1418
840 863 1080 1158 1380 1477
900 863 1200 1187 1620 1551
840 862 1200 1187 1620 1557
840 863 1200 1187 1560 1525
840 863 1200 1205 1560 1525
840 862 1200 1205 1560 1503
840 863 1200 1205 1500 1497
900 863 1200 1205 1500 1529
840 863 1200 1199 1500 1523
900 863 1200 1199 1140 1152
840 863 1200 1231 1140 1138
840 863 1300 1290 1140 1138
840 863 1300 1290 1139 1138
900 865 1320 1290 1139 1138
840 8364 1440 1145 1200 1194
840 864 1440 1145 1080 1101
840 864 1440 1145 1080 1101
900 865 1440 1145 1080 1097
340 863 1500 1500 1080 1158
8340 862 1500 1560 1200 1205
840 364 1500 1564 1200 1225
900 891 1500 1500 1080 1101
900 890 1500 1526 960 1024
900 901 1500 1500 840 863
900 902 1500 1422
900 902 1500 1420
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AANUIN

Code Program Arduino

volatile int rpmcount = 0;

int rpm = 0;

int mapped;

int pin = 13;

unsigned long lastmillis = 0;
void setup()

{
Serial.begin(9600);
pinMode(pin,OUTPUT);
attachInterrupt(0, rpm_fan, FALLING);

H
void loop()

{
int led = digitalRead(2);
if(led==HIGH){
digital Write(pin, HIGH); }
elsef
digital Write(pin,LOW);
}
// Serial println(" rpm ");

if (millis() - lastmillis == 1000); {

equal to reading frequency (Hz).

detachInterrupt(0);

//nterrupt cero (0) is on pin two(2).

!/l Sensor detect.

/| Not Sensor detect.

/[* Update every one second, this will be

//Disable interrupt when calculating.



rpm = ((rpmcount)/2) * 60;

//Convert frequency to RPM note: this

works for one interruption per full rotation. For two interrupt per full rotation use rpmcount * 30.

Serial.printIn(rpm);
mapped = map(rpm,0,15000,0,760),
rpmeount = (;
lastmillis = millis();
attachInterrupt(0, rpm_fan, FALLING);
i
}
void rpm_fan(); {
the interrupt 0 (pin2) gets low.
rpmecount++;

}

// print the rpm value.

/ITo processing.

/1 Restart the RPM counter.
// Update last millis.

/{Enable interrupt.

/f This code will be executed every time



Code Program Processing

import processing.serial.®;

Serial mapped;

int val, screen_increment, old x =0, old_y =0;

String inString;

int If = 10:

PImage img;

void setup() {
size(displayWidth-100,760);
printin(Serial.list());
String portName = Serial.list)[0];
mapped = new Serial(this, portName, 9600);

mapped.bufferUntil(1f);

background(43,27,227); // Background Color Blue

strokeWeight(2) ;

fill(0,0,0);

line(100,10,100,760) ; // Line axis x and axis y.
textSize(20) ; // Set scale text size

text(0, 30, 755); line(1265,755, 90,755) ;

text(1000, 30, 705); line(1265,705, 90,705) ;
text(2000, 30, 655); line(1265,655, 90,655) ;
text(3000, 30, 605); line(1265,605, 90,605) ;
text(4000, 30, 555); line(1265,555, 90,555) ;

text(5000, 30, 505); line(1265,505, 90,505) ;



text(6000, 30, 455); line(1265,455, 90,455) :
text(7000, 30, 405); line(1265,405, 90,405) :
text(8000, 30, 355); line(1265,355, 90,355) ;
text(9000, 30, 305); line(1265,3035, 90,305) ;
text(10000, 30, 255); line(1265,255, 90,255) :
text(11000, 30, 205); line(1265,205, 90,205) ;
text(12000, 30, 155); line(1265,155, 90,155) ;
text(13000, 30, 105); line(1265,105, 90,105) ;
text(14000, 30, 55); line(1265,55, 90,55) ;
text(15000, 30, 15); line(1265,5, 90,5) ;

tvoid draw(){
}
void serial Event(Serial myport)
{
inString = myport.readString();

inString = trim(inString);

val = int(inString);

strokeWeight(5);

stroke(255,255,255);

color ¢ = color(255, 204, 0);

fill(c);
ellipse(displayWidth-220, 110, 220, 200); /! Ellipse RPM the real numbers.
fill(50);
textSize(40);
text(val displayWidth-280, 125); // Text size RPM.

textSize(30);



text("RPM/min",display Width-280,180);
strokeWeight(5) ;
stroke(242,253,3);
line(old_x, old_y, screen_increment, (760-val/20));
old x = screen_increment;
old y = (760-val/20),
screen_increment = screen_increment+30;
strokeWeight(0);
textSize(20);
if (screen_increment > displayWidth-100)
{ background(43,27,227);
strokeWeight(2) ;
fill(255,255,255);

line(100,10,100,760) ;

textSize(20) ;

text(0, 30, 755); line(1265,755, 90,755) :
text(1000, 30, 705); line(1265,705, 90,705) ;
text(2000, 30, 655); line(1265,655, 90,655) ;
text(3000, 30, 605); line(1265,605, 90,605) ;
text(4000, 30, 555); line(1265,555, 90,555) ;
text(5000, 30, 503); line(1265,505, 90,505) ;
text(6000, 30, 455); line(1265,455, 90,455) ;
text(7000, 30, 405); line(1265,405, 90,405) ;
text(8000, 30, 355); line(1265,355, 90,355) ;
text(9000, 30, 305); line(1265,305, 90,305) ;

text(10000, 30, 255); line(1265,255, 90,255) ;

/I Background Color Yellow monitor.

//Plot of the rpm.



text(11000, 30, 205); line(1265,205, 90,205) ;
text(12000, 30, 155); line(1265,155, 90,155) ;
text(13000, 30, 105); line(1265,105, 90,105) ;
text(14000, 30, 55); line(1265,55, 90,55) ;
text(15000, 30, 15); 1line(1265,5, 90,5) ;
textSize(30);
text("RPM CAR F1 BY TCE.XIX ",500,45); //Text name project on processing.
textSize(20) ;
strokeWeight(5) ;
screen_increment = -50 ;
old x=-50:
old y=0;
33



Structure

Setup O

, 42 PR , 2
The setup() function 3zgniFunilaiTuAu Sketch Tlsunsu MHinaiTududaunls, Pin Tnua, 15014
" . A :: 1 ) o o o s & - d o'
Libraries tagdug msasarilensuszinuaiudvvasnniudas powerup vienssidmuesueia

Arduino
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Int buttonPin=3 ;

void setup()

Serial.begin(9600) ;

pinMode (buttonPin, INPUT) ;

void loop ()

W



Loop O

ar ar i 1 A a : L. 2 1
WAI9INA31987 setup( function T, Fuluvasudunazdanidauals, The loopO function 114
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o

A1881d

const int buttonPin = 3;
/1 setup initializes serial and the button pin
void setup()
{
Serial.begin(9600);

pinMode(buttonPin, INPUT);

/! loop checks the button pin each time,
// and will send serial if it is pressed

void loop()

if (digitalRead(buttonPin) == HIGH)
Serial.write('H');

else
Serial.write('L");

delay(1000);



Control Struction

o l‘J | ' A 1 i o 1
ufdsildlSoudisunmareudnten lnnseduit 185y wu mefloudeyaiuinan

e 4
nils sluuumsnagaune
et
if (someVariable > 50)

{

/Il do something here

}

A ] 1 ] 1 =y ﬂl a =
Tdsunsunaaeuiieqdn A1 Some Variable iAinndt 50 duilussa TusunsueziFuduiduny
a s 3 o o o o
duiuiie Tsunsuestmsrdauialnail luiiddadala
daeng
if (x > 120) digital Write(LEDpin, HIGH);

if (x> 120)
digital Write(LEDpin, HIGH);

if (x > 120){ digitalWrite(LEDpin, HIGH); |
if (x> 120){
digital Write(LEDpin1, HIGH);
digitalWrite(LEDpin2, HIGH);

5 // all are correct

Statement denan@sansaz s 1 visuinnd1 1 Ads
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Tsunsud 15 lums@ouTdAasun Arduino. [eanlarl]

1.1 https://www.arduino.cc/en/Main/Software

Tusunsu XCTU 14 lumsifeudeuasmsdsaives Xbee. [eoulai]

2.1 http://www.digi.com/products/xbee-rf-solutions/xctu-software/xctu

Talsungas Processing ﬁ1§Lﬁuuiﬁ'mﬁmm’mwmﬂu§ﬂwu“u-umﬂﬂ'vl'uu laptop. [eau'lai]

3.1 https://processing.org/download/

msdouAaieaduves Talsingi Proceesing, [ooulaif]

4.1 https://processing.org/handbook/

4.2 http://www.processing.lyndondaniels.com/17visual.php

Afleoat XBee. [oou'lani]

5.1 http://thaieasyelec.com/article-wiki/embedded-electronics-application/learning-xbee-with-xbee:
series-2-starter-kit.html

dilen1ide Zigbee and Xbee BASIC vl TasneuTnsaaedidiosdu. [eow'la]

6.1 http://www.thaieasyelec.com/article-wiki/review-product-article/xbee-with-microcontroller-
picl6f877 html

6.2 http://examples.digi.com/get-started/basic-xbee-802-15-4-chat/

Datasheet 2.4GHz Duck Antenna 5 dBi with RP-SMA. [eau lan]

7.1 http://www.thaieasyelec.net/archives/Manua/EWLMO025-TA040 163.pdf

Datasheet IR Sensor TCRTS000 and TCRTS000L. [E)‘é]llvlﬁﬁ}

8.1 http://www.vishay.com/optical-sensors/list/product-83760/

Datasheet Victor DM6234P+ Digital Tachometer. [aau‘lﬂﬁ']

9.1 http://www .china-victor.com/english/en/product data.aspx?ClassID=212&ID=246
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