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ABSTRACT

This project to design and fabrication of Surveillance Vehicle based on
Embedded System controlled by Smartphone. The purpose of this project is to
survey in risk area. The section are divided into hardware and software. For
hardware, the embedded in controller of relay circuit in order to drive the vehicle
and also install the camera to capture and send data through internet network. For
software, application is programmed on Android Operating System to control
direction of vehicle and display the situation on application screen in order to
decrease the victim from accident.
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Tunsldnuiinanvansuazasmnaursidiisnnndu laganizansléau Mobile intemet 7
annsoldenldnniinanaiuas Raspberry Pi 1lugunsaiwilsfimaslisuaualannn
UnWangendwassruuaueanaileda (Embedded System) ilasanldRuiinanation Aulw
oy ansaWmurrenduasidimileuimuivuiadesnsufiamesdruynna (Personal
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2.1 Raspberry Pi

Raspberry Pi fisvasalulaspreufinmesuuuuduien Qnﬁ’ﬁumﬁu'lwixmﬁ
awigawinilag Raspberry Pi Foundation meldnisyiauvesesdnsliniamaniils ass
FuiitosesiusruuUfiRnsaund (Linux) fignussgadlu SO mdm dwmsunisiaunlug
UBsn Embedded Linux $wUsznauseqaideudeagunsalduwn inn vistunesn USB
LAN HDMI @esdtysyreuninuas GPIO (General Purpose Input Output) d115useiui9as
wsegunsaldidnwseiind

2.1.1 dausznauvasuasa Raspberry Pi

Vo ﬂ]
wanaladagun 2.1

» GPIO HEADERS

RCA VIDEG OUT
~= AUDIO OUT

5D CARD S1OT

*USB 2.0

MICRO USB POWER
{5V 1A DC} BCM2835 |
ARMIT 700MHZ e

HDMI ouT # ONLY ON 256448 MODELS

U 2.1 danuszneuveuasn Raspberry Pi
i - http://www.pcmag.com/article2/0,2817,2407058,00.asp



2.1.2 anaudAnavaiinveuain Raspberry Pi

1. IwArupuvdn (Broadcom BCM2835) wawisuwin asaudity wing
Us8anansinuia GPU wazmiienusn SORAM Manglusdadeniu

2. vihwUsyanananatavse CPU: ARM11 Core ARM1176JZF-S A1y
157 700 MHz

3. MgUszaansMnuse GPU: Broadcom Video Core IV w3aifieu
win lddmiusesiumsuansrariusenwitldgasauuy HOMI

4. MigAINI1 SDRAM: 512 MB

5. 9afD: USB 2.0 (2 wein) uda RCA uay HDMI o dwndya niale
dmsunenulnsvirinsovolaniua ﬁﬁqmsimmu RCA #uilense HOMI yasaia1dnmides
Wuude WWG 3.5 uaammi ﬁmma internet Msaﬁmmamu LAN connector wiaﬂﬂﬂawaim

=

auwmmmwm (GPIO) #ilwnsiova SPI (Serial Peripheral Interface Bus) 12C 12S ‘mamm’lm
Judeloyapunsunse UART was socket 194 SD n15m dwmsuiflou SD  nnsaiiansa
ssUvUfURnsiSeuiosuan

6. ATmaan siuiEss: +5v 700 mA Wusthaties

7. Yu9: 85.60 x 53.98 fadung 3o 3.370 x 2.125 i

2.1.3 maSuduldeuvesda Raspberry Pi

feunFuugunsal feil

1. vasa Raspberry Pi

2. SD mmzﬁwsuLﬂwauai'm'lﬂmivuuﬂgumnﬁmsumwmmum
4GB pand 4 'uu'l.ﬂ.l‘daﬂﬂa SDHC nisaaziliunuy FAT32 w3a NTFS fild

3. @ microUSB Mfdm3udefuunastnglv +5v 700 mA Afigasiouuy
UsB limisldunastnglnainnesn USB vespeniumes wesnniimuanunsalunisine
nszualwihliifisane

4. @8 HDMI %58 RCA dmsurafiulaudaniua

5. Aiduedauazinduuu USB  damSumiuquaisiiauresueda
Raspberry Pi

6. e LAN dwiiuienseriudumedidin

7. ﬁﬂwqﬁﬁmﬂﬁmﬁuﬂgﬂﬁﬁq 3.5 . Lﬁasiaﬁ’uu%ﬂtmﬁvgmﬁcyfyw
\Heaaevasa Raspberry Pi



2.1.4 n1590V1U91 GPIO

o

Uoin Raspberry Pi flv18unn o16iwn A3vianie GPIO dmiuiasoiy
gunsalntguensiu 17 91 laednisdaisesvininsgiunagud 2.2 uazmnldlusunsy
. s 5 = L = 3 5 P
Wiring Pi 9iinsdnisesu1dunn 1awaluidsgun 2.3

Raspberry Pi{Rev,2)
GPIQ pinout

5Uf 2.2 n3dar1uee GPIO uuUIATEIY
i ; www.inex.co.th/store/manual/R-Pi_|O.pdf

Raspberry Pi (Revi2)
GPIQ pinout
- witing-Pi

3UT 2.3 msdvves GPIO wuul#Tusunsy Wiring P
fln ; www.inex.co.th/store/manual/R-Pi_IO.pdf



2.2 AN Python

Python ﬂmjammﬁ'l*ﬂummau‘[ﬂstmsumwmuammmmmsmaa Fagn
Wanntuun Tglifefnfuunanila n1w Python 1¥u Open Source vhlsinnAuansn
foguniannlusunsuldniy Taghidouderldsrsuavanuiiu Open Source ¥iliiiay
dandaefuianlinim Python fianuannsogaiusazldaldnseunauiunndnueas

41U

2.2.1 Us29Rn1e1 Python

A1 Python ﬂﬂaswwumima Guido Van Rossum @alénves Python
ﬂna‘swﬂuuu'm'mmww mMsUszananaIzilukuudumeinines Aoavdssinanaluilay
‘Uii‘wmLLauﬁJgummumawlmU Python nasduusnde 1nestu 0.9.0 senuuiled w.a.
2533 wazieitullagiuie 2.5.2 sendleuil 21 nuawius wa. 2551 wagldinsiann
Python 'Lus"‘uﬁ 3 i@ Python 3000 w38 Py3k

2.2.2 ¥aNN1SM19IUYDIAE Python

WaslaleulAndunaulassasveddusunsuntwilafiniuwasnises

v o as -y = [y v w ) o @ o v o o

WlAnmdunaniuyinuldfagdesdliimulsnwundnnsulalansidaiio iy uniu i
1neIns lnednvuzvasdudaniyiiuueld 2 Ussianlvglq e

2.2.2.1 paulwiass (Compiler)

Lﬁuﬁ’mﬂammﬁm%’ummc A1 C++ Wagn1w Pascal
nsufife IgasasdeumAanaIavesldamdduAfuIuIUAsurIeEenit n1s
aeallwd (Compile) nﬂuwamﬁwa'mmrv‘mm‘sLuIaTﬂﬂmawamﬂmﬂu‘lﬂaumana .obj
(Object File) Intufivhnisudasing .obj WiuluuSing exe iitovhausaly fetha
Asvinuvasrenlnaesniw C m;ﬂw 2.4



Library 1849 C

W4 .c

Objectfile Binary file

Source Code (obj)
18307191 C

{.exe)

= o 3
5UR 2.4 msvihauvesnaulniaes
i http://python.cmsthailand.com/basic_python.html

2.2.2.2 dumeswitnes (Interpreter)
xynuduussianeussia Aeoruldnmdsuiussyianil
vV & o £y a o
wnivhaulinaeeniniaedsgun 2.5

Library 170 Module

UD4 Python

\

printPyihon Hello WorldF AUASWEIABSTEN Pthon

#llusribinipython
Python Helle World!

o ° = ¢ = ¢
JUN 2.5 MIVNIUTIRUNDINILADT
7 : http://python.cmsthailand.com/basic_python.html

= ada ) .
ngun 2.5 lunsdlimsdenldflsdduanlaus s (Library)
w3oluga (Module) w83an w1 Python Bumasnsinasuasniw Python fAaluvinnisiden
ndumaniulivihnuudfauanmanisyiiauesnn

2.3 an¥n PHP

° . o @ 1 ¢l 1
PHP 1un1wdwnn Scripting Language fdwinag auifiveglulwaisend
R (Saipl)  wazoarldnudesedeiuagadids Medravesniwiansud Ay



JavaScript Perl 1udiu dnunigns PHP flunndrsanniwiansdduuudug fo PHP 165y
msRRLkazeankuuN el lunsadenatsuuy HTML Tasaunsadoaunsnuie
uiludemldlassaludh dufufenannin PHP WuawiiliGenn Server-side wio HTML-
Embedded Scripting Language (Huiadpsflofidifnywianis figasliisanuisaadng
LONATSWUY Dynamic HTML 16{@ei'NfrUizﬁw%mwuasﬁgmﬁumnaﬁu 919na1LA71 PHP
IFunmswmuidunnfiownudl sSI - (Server  Side  Include) sunuuing laglvdl
mnuansauaziidudousetuiniesiiovinduinniuy Wy Ansfiugiutaya (Database)
ey

2.3.1 UszaRn1un PHP

PHP Tasumisweunsiduasusalud a.a. 1994 99nuufiniswaun
foN1mNany Wunesdu 1 Tl 1995 nestu 2 (mautulddadn PHP/F) Tudiaszniig
1995-1997 uagiiaidu 3 429 1997 fis 1999 aufaanidtu 4 lullagiu

2.3.2 aruaudfvaan1e PHP

MIWAAINAYRINTY PHP avUsngludnums HTML faavhivansdnda
< v = 9 a | 1 o 13 3 a (3
glidoy Fududnuavisuiaig PHP uansisainawludnwarlaaoud-lod ansus
(Client-Side Script Language) uena1nil PHP duduniwinSeuiuazsuduldlionlasd
< ' = 1 o ' v s oa <
\nspslatiemdeuazgienamisameulaviuudumesidn

2.4 Yudsviiaed (Web Server)

L“Juﬁﬁ'wnas’ﬁfﬂﬂsu.hs:uﬁaE“J'uasﬁmuuum%aﬂu?ﬁﬂm% vanthilunissu
Adanmsieswevedlaalous (Client) uﬁsﬂ‘szmaN'amsﬁmumnms"s’awars‘faﬂéﬂ wan
defayanduluduasoseslaatoud annsadeuliarenis varesluuy msideuntsn
PHP syuuazausavenldfiassesiiiu@iines wusi Run Engine vosntwiiug andl
wils fufudrdesnisiireniaumesainnsa Run nwn PHP I8y avdasdranaaies
Aoufme s Twdivines Tasldlusunsududivies

2.4.1 ¥ann15M19ILYa IV S90S

s o o =l o 1 L2 a ) A
vanmaiuretiud@ivnesiidnvusuiiivafufuuinisduques
dumesiinfeagluguuuylpaoud135unes (Client-Serven) Tneiilusunsuiiulaaiaus
P o L3 6‘ L7872 - af ] L 74 n] =
(Web Client) vimthitlugasweuinsuazillusunsuiui@ivied vimihidudliuians
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Wsunsudulpaeudffelusunsuuusiwes (Web Browser) 'lmﬂ'iawmﬁ’[mumaa GR
ﬁ’]ﬂ‘iﬁiﬂ‘iLLﬂ‘ﬁJL’mL%SwL‘Jaﬁuu%uﬂﬂﬁlﬂﬂdlﬂuLﬂSEN"U’eNBﬂWUiﬂ’ﬁL’JUl‘HG] ATANRDIZNIN
T“d‘sLLn‘suL'J'UUi'm.szjaanTUiLLﬂ'mwuLfaswL'Ja'sﬂuni.,wlmuiﬂﬂmﬂaa HTTP (Hypertext
Transfer Protocol) ﬁﬂgﬂ‘f] 2.6

Suungas Gu@ivned
g Requcst R—1

SUT 2.6 Mmeviureiuidsvines
g - http://www freebsd.sru.ac.th/course/4012305-Web-Programming/01-Parinya-
Book/chapter-02.pdf

2.5 s¥uUanN1IgIutaya MySQL

MySQL Wusvuudanisgudeyalasléni SQL fnmsimunangliuiem
MySQL AB Tuuszinaaiiau lngdanis MySQL ﬁgaluuuuﬁ'lﬂ?’fﬂ?ua wouitldludassia
MySQL aiwuuima‘u'nmmu 2 AU kALY 1ITULAYS 9 David Axmark, Allan Larsson
way Mlchael “Monty”  Widenius. Ui inmu‘lﬂﬂwamua (Sun Mlcrosystems
Inc.) I.‘U’l‘d‘t‘)ﬂf\lﬂ’ﬁ‘ll’e]\‘i MySQL AB (S8USDELAY ﬂuuu wamnmﬂmsﬂm MySQL AB mwumu
aniduvesdu de “MysSQL”

2.5.1 aandnenssuvas MySQL

lassasumaviheures MySQL Wiudnwagnisinauuuy client/server
Beuszneudae 2 duvang fie druvesdliuinig (Server) uazdruvesilduintg (Client)
1 1 o o o v A
Ingluwsiasdufazilusunsudmiunisvihausuniiive sy

2.5.1.1 dwuvaluinis (Server)
Lflumuwmwmmusmmﬂmssmumuwa%a fidaii
MySQL Server LLasLUummnwauamwm



2.5.1.2 dauwaagliuims (Client)
Ao ldduias Wsunsuldauludiudlaun MysQL  Client
Access Web development platform #1949 1@ Java Perl PHP ASP tusiu

2.5.2 151991 MySQL

o a oo s 1 s « 1 o el aa
MysaL Wuniealdfumndmsugrudeyadmivivles wu Tiden
a v ' Y < v Ve a €1 =
waz phpeB feuldauswdulusunsuniew PHP sziuldaingilonsuiinneinieg Nay
2 1 J A 0
aounsldanu MySQL waz PHP aaugiuly uenanniivarenwilusunsufianunsavinau
sfugiudoya MySQL  a5uflan1w C C++ Pascal C# Java Perl Python Ruby uay
o 1 " " : o v aa 1 1
aw1duq Iduru API (Application Programming Interface) dwmiulusunsufnneniu

ODBC (Open Database Connector) vissdhudousiafiun1udu (Database Connector)

2.5.3 Wsunsugqelunisdanisgiudaya phpMyAdmin

phpMyAdmin Hulusunsudssian mySQL Client Fandeildlunis
Famsgudeya mysQL  smduusnesldlasassdadulusunsuuuy Open  Source
wszGeushenty PHP viavum LLaﬂwﬁwawaﬂﬂmﬂ‘mwfﬁagﬂﬁ 2.7 phpMyAdmin
vy Web  Server 1{u PHP  Application ﬁl’fﬁ'ﬂiuqu%’ﬂms mySQL  Server 3
AMNENTAUBY phpMyAdmin fitail

1. n15a37 (Create) uazau (Delete) gruveya

2. ATAS1IALTANTITAIS (Table) WU unsn record au record uAlY
record vi3aau Table tiuwiaudly field Tuasna

3. naauindinadnlufiududoyalunisald

4. wwaagy (Query) fedd SQL
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gﬂﬁ 2.7 viseealusunsy phpMyAdmin

2.6 sxuuUjURn1suaunsasn (Android Operating System)

weunseys (Android) ﬁaivuuﬂﬁﬁﬁmsﬁm%‘UaUﬂsniwnm 1y Insfnsidle
fie wiuiin meuaimes ata (udu msmmuwmu,auﬂsaamnwumuaﬂuusvwauﬂﬁ
wasiua (Linux Kernel) uiaunlagudsnueunsessd (Android Inc) anntuu3svueu
nseufgnaalauniAa (Google) uaztuounsedluiwuise guialdavinisiladiueu
AseLRRoansIsTUleIUT 5 wAlneu we. 2550 Tﬂamqnma‘lmﬂiumﬁnam Open
Handset Alliance vasnguuismeninuas 'ﬁawmwma.msﬁams a8 wisisuiletuile
Waudunasgruladmiugunsaiiledeuaznagiialdilaliinwauianunsaudly
Yasalin (Source Code) m"m lddonw Java  warArupugUnsaliumisyn Java
Libraries figuiawanny a'uawﬁmaﬂﬂﬂttaumsauﬂuﬂvlﬂuanwmvwawawmwﬁms

2.6.1 dnwuUAYYaLBUATAYS (Android Feature)

a ara, d‘ - 1 o
weunsesalduszuuujianisiilnmevesaldnuaslaifinsiivun
3 ar 1 1 1‘: s a 1 L n’{
1323 wamswITned wiedhdlsinuueuasesmiaivayudnuasey fi

) v v . 2 P
1. msduiudaya (Storage) I SQLite sruugidoyaiiivndn 2
waziliafigsnin
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2. mstifeules (Connectivity) alfuayu GSM/EDGE IDEN. CDMA EV-
DO UMTS Bluetooth Wi-Fi LTE wag WiMAX

3. YoM (Messaging) aﬁuaquwsq SMS uag MMS

4. Web Browser ﬁﬁ’ug'mae‘juu WebKit

5. msaduayude (Media Support) H.263 H264 (3GP wie MP4)
MPEG-4 SP AMR AMR-WB AAC HE-AAC MP3 MIDI WAV JPEG PNG GIF uay BMP

6. 813AUI5 Accelerometer Sensor Camera Digital Compass
Proximity Sensor Wag GPS

7. Multi-touch atiuayumihvedanviv

8. Multitasking avuayulainanuennaindu

9. Flash Support uauasesn 2.3 aluayu Flash 10.1

2.6.2 dn1Ununssuuaunsass (Android Architecture)

andnsnssuvesszuuljifinisueunsesdiugnuuisanduaidutu
= v vo =
(Layer) Falpssailagsinvesszuuanisoudanslsingui 2.8

5U 2.8 anilnenssuueunsosst
fian ; http://kadroidz.blogspot.com/2012/03/android-architecture.html
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NnlassaivessruulfiRnisueunsesdavdunnldininisuisesnin
Judug Aderunieadesiu Tnsdwvugrasdudnigldouhnsiadelnensdife
@19 Applications mnu#uﬁasﬁwﬁ’uaqmtﬂumﬁﬂisﬂﬂUSuq Ltazqﬂﬁ’lﬂi}mﬂud’mﬁ
Aaseriugunsallassituma Linux Kernel annsnasuieifudans ol

2.6.2.1 Applications

5 3 ] o s a wa
Applications  \uduveslusunsudisluniussuudfinnng
visaiungueaslusunsuiigléaulévihnsianaly Tnegldnuannsadenldiusunsusieg

Pt o ' Y -
lalagnse Famsviureswsiaziusunsinudulunigiaunlusunsildoonuuuuanden
v o a Y | o I3 aa P o w
Aalusunsuenliidy wewndiaduiu/dediad SMS Uffu wuil duunuees meder
a 1 & v o= a o < o< v I =
Anfe lWunu Gauenndinduazaglugluuuresid apk lasluudiazedlulasaves

data/app

2.6.2.2 Application Framework
4 - i< ] o o a & P v
Application  Framework tJudauniin1swaunduiiely
gimuaInsavmulusunsulagsainuasiiuseAnsanuindadu dearunsawaun
Wsunsulagldniw Java srumis APl (Application Programming  Interface) laglai
] v s l oo [l = I o =f =& aa al i/
Indudesimurludiuiifianiugaeinuing teanavinisdnudadisnisdenlday
Application  Framework ludiuiidesnisldeuudniwnlday Fdinaranguanety
au3nedulgadusEnauves Application Framework 1@sen15199 2.1

< a ! ¢ .
M99 2.1 NsasuigaudIEnauYed Application Framework

=
diulsznay Wi
Activity Manager AIUAL Lifecycle 984 Activity
Window Manager AIUANMTIA1IN1TYIY
l Vo= v a & d
Content Providers ATV VDYALDWNALATUDUS
7 o
View System YALATDIaYRY User Interface
s d a o ﬂ:’ 1
Package Manager WANITNYINUYAAETIRN)
d o Y v 4
Telephony Manager WNYINUNITINNITVOUANNLATEUNY
a4 w v 5 ' a
Resource Manager Wenfuteyanlailyldn wu guam e File
. s = [P 8
Location Manager ANNYINVVBYAN WA GPS
. . o -l o L | 1
Notification Manager FANTTNYINUNTTHIUADUANE)




13

2.6.2.3 Libraries
. ' o o oA w o '
Libraries Lﬂumu‘uawmmawwwmma C/C++ laBuwud

o ' Y v Vo P
garndseandunguaniinguszasdeesmsliiuuandlaimnini 2.2

1

r=i £ 1 - o
A1519N 2.2 N1saduledIulTENaUYDd Libraries

dquusznau Wt
Surface Manager Ui dan1sssuuERINaLAE ATUANULIDN TN
Media Framework nsldalvdvesuuniafiiay
SQLite svuumu'ﬁauaﬁﬁwmméﬂ \57 waziadivs
OpenGL / ES mmmaqﬂiumawamwa’mm
FreeType mwsuﬂ'ml's.,manamaﬂmml,l,uu Bitmap way Vector
WebKit \Wudauveanisvineuves Web Browser
SGL dmsuimunsfnaesdls
S5l Aenfumnulasasitlunsdsiayaszning Client iy Server
Libc lavs3inasgruresnwiddmiugunsafiisuuu Linux

e & =i 1 al
wana Nty Libraries seiin1sudslausiseesq sanlu 2
laus13 #99g3und1 Android Runtime awUszneulunlg Darvik Virtual Machine uay

Core Libraries

: Darvik Virtual Machine ﬂﬂaamwmnmalwmwuu
aﬂnsaﬁﬁﬁwmammm (Memory) wilgUszanananan (CPU) LAZWAIIY (Battery)
$ia Fsnsvineuwes Darvik Virtual Machine %uﬂﬁﬂ'ﬁLLUﬁﬂﬂﬂ‘ﬂﬁﬂx‘iﬂ’l‘i‘l/l'l\‘l’l‘lﬂﬂL‘U‘lﬂﬂa
.DEX finun1svineu mmwamwa‘lmﬂs a'ﬂﬁmwmeluL;Ja‘lmﬂuﬂwmaﬂiumawaﬂmw
fanusilaiinn drudednds Core Libraries mﬁua'zu‘nuiwmaqua"mmaamﬂm 1ng

anaumamm Java

2.6.2.4 Linux Kernel
Linux Kemel fudaudiviwirilunisdanisiuudnnswdn
Y9458 uUU{UANTS Tngdrunnudlasiisatestuensauaslngnsse iy nuseaudn
WA Aareduguniaiiieg muvasany LR8N Tﬂﬂuauﬂsaaﬁ‘lﬂmtmmuummn
szuulfURnsaynd{u 2.6 (Linux 26.Kernel) galatimssonuuunniuegied
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2.6.3 drulsznavveuavndiady (Application Component)

&

Audnyuyot1miliveneunsesanfailunonndinduiiaunsadu
| a o veod | | =
dulszneuvesuowniiaduauY lndawueeanitu 4 dw fie

2.6.3.1 Activity
Activity %38 User Interface ﬁawﬁwaﬁﬁaﬁaﬁucﬂﬁ Tnedilu
uiazuanwAlAdy 199xillduInNd 1 wiee wSe 1 Activity Sausias Activity auvniind
ivanugnisldanludausineg Tasdsiteglu Activity  azgniFendn View  deiloguans
pRUIRTY \UU button text fields scroll bars menu items checkboxes LLas?ju‘]

2.6.3.2 Service
Service (Huduithifinisuanera wigniFenldlizuegly
dnwauzwes background process 1a service 1wp19aEiinInTEYRLlTUNDEN 1y
Ansesudsiayaruniataniadmamaiig udwvhmsdudoyaluuansds Activity fild
viomsiWamaslusasiismdahauuuenndindusu

2.6.3.3 Broadcast Receiver
Broadcast Receiver %38 Data Provider fesiilddmiu
ABBIULATABUALBIABIMANISAIAISY TiARTY Wy dWeuuanedd nswEsunw fins
Tnseen idoanuduayaus faul Broadcast Receiver wxliifidiuvnsnisuandua uef
annsafiaziden Activity %umuamwalﬁé‘l%’mwﬁ 138077 Notification Manager 49
Wudiudafeuluguuuuineg Wy msdu  nrsuanslinszwduiinines viemsdudes
senunlagazdl icon Lamtaguu status bar Lileusawmansaliiaaty

2.6.3.4 Content Provider
Content Provider %38 System Event Listener fodiuaed
nsliuinistoyadmivusazuonmiindu Taofiteyeaunsafvegluguuuvresndnie
gudayaild 1y Google  anansauiildnudeyasufuivldmulilunenndindud
fpansteyaveslinu
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2.7 3naud (Eclipse)

apAUddelusunsaUsEAn IDE (Integrated Development Environments) 14
Huladesiiadmiunisiaungediuisnainaiwn douldlunsaunlysunsuniw Java
waznweneg I A C C++ Perl PHP uaw Python ldluntsaun Application
Server lapgnaiussansnin S fulusunsuniwasiiaunduielflasiniauiies 'm
Tauimtluniswauiues Eclipse Hulveghsaiiiasarsin i Plugin daq Lile
WietuUszansnmnisvhannune Wikssuu §Rns Window Linux wag Mac OS

2.7.1 unanwafuvasdadud (Eclipse Platform)

Eclipse flosrusznaunaniienin Eclipse Platform gslusnisiugu
Maﬂamsummmmsamamq‘] snaeueniannsadhuyiausmiuluanwwndey
iRenfunasiiesusznouiiiandi Plug-in Devetopment Enwronment (PDE) ﬁaa'LfB'Lumi
qumma'lmﬁﬂ'i,umswwuwawmmm*mw Eclipse Plug-in fifumdeuiu Ecllpse ile
download mﬂsm‘inﬂﬂamﬂﬂizﬂaumiaﬂ’n Java Development Toolkit (JOT) Fadu
i3 asilolumsideuuas Debug TWsunTun1w Java

2.7.2 Android SDK (Android Software Development Kit)

Android SDK Lﬂu'uﬂTU'sLLﬂsuﬁma Google Wauneenuitowanangly
unwwmLl.awwaLﬂ‘nwiawau'lmm‘L‘tJﬂﬂu'Twam‘hﬂ?munulm Tﬂﬂ‘luuﬂﬂ‘ﬁmalm Jadudn
Mua{]waﬂm’LwLawwamwuuu,auﬂ‘iaaﬂuumeuamﬁfmm Tugn SOK Huaeilusunsu
wazlausninngg wmuJumamswcsuu'lu.awwam‘uuuuiwuﬂgumnmmumaam 281919
Emulator y3elusunugans mm‘lwuwmuﬂﬂmnsummsaammawwaLﬂ*ﬁuwmm
* yeaesldaiuuy Emulator  fiau Iﬂauama“umaaumuauﬂumsm‘lﬂlm'\ﬂmﬂwm
maauwﬁlmuuuﬂgumn"riLLaum'iaamsaf| ian Tntanunsaniivan Android SDK 71Tl
Laaﬂm'uu Windows Mac uag Linux

2.8 A1 JAVA

M Java Aenwnaenfaumesiigniauniulasuiindulilasdaiug Sun
Microsystems) tunndmiuidsulusunsuitaivayumadeulusunsudeing Wsunsy
fidsudugnaranelunana iy panafefiiunszuiunis (Method) w3 waAnssu
(Behavior) #sflanug (State) wazguwssau (Identity) Uszdmgiinssu
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2.8.1 Us¥IAn1w JAVA

M Java Wunwlusunsudeinginmuniulasiaud noaduasiiy
= P oo s = dvd = v
Frnnsveay FauTendululasdadind mwiiligauszasdieldununiu Co+ Tassuuuy
o a = 4’ v . " " 1= dud J o @
MRuALTuAAEAUNIYT Objective-C  uiliiuA W Tlisend1 n1wildn (Oak)  n1ewds
< v gy i el
wWagulldte “9121” Fadudenununu

=

Feqaduresniv Java  egiifideulusunsuannsalindnnisves
Object Oriented Programming w AL lUsWNTNY0sAuld Arwn Java Buduiitioy
unsvanglu® aa. 1996 Hunwdlifufuunandesy (Platform Independent) 1addu
usnfia JDK 1.0

2.8.2 ma¥eulusunsuBeing (Object Oriented Programming)

mMadsulusunsuilszneumenguueasing (Object) udazingasdaly
nauluguretaata Jeuravaanaevdinmanifinisuntes (Encapsulation) n1sdunen
(Inheritance) ﬂ%amﬁﬁmgﬂ (Polymorphism)

2.8.3 AMANYLLAUYBINTET JAVA

1 v

1. Wunsuin@ouiulagldniw Java  asfinnuamnsavinnulalu
syuvUfUinmsiuansnsdulaglididudosiaudasudlalusunsy wu windsulusunsuuy
d o v ¢ ) < a € 1
\seedu Tusunsaniu Aaansngnastlnduassuvuiaiesneufiamesdiuynnald

2. Wewssuisulanvasdlusunsun@eudulasldnivy Java fiu C++

' o ot e v v ' . ot -

nulsunsuid@eulaeniw Java asiiinuuldatesninlusunsuiideulagnien Co+ 89
4 whuagldhanlumadsulysunsudesndissane 2 wih

3. 0¥ Java dimsihwanuvasadenssdusiiuagszaugs laun
Electronic signature Public and Private key management Access control way
Certification 9890191 Java

2.8.4 gﬂuuwaamm JAVA

w1 Java lWunmwaiilidmuawuunsi@eulysunsuluudazussia us
asussinaunsadeuddaldvarsfds ansaunsnAiesune (Comment) Hunwii
Usrusnseifinlvg  drfuidn Ifaduiiuns (Operators) wanswialilalday
uanandduiududdaigléaintuulm erfmundumfuiingviosfumidndila



17

=l o I‘/ d v L7 o =1 o dl 1 - a o Q..J ﬂl
uazausalgugnAdiiusynauneianliunaaedinaiindy Tuyaddmieg 16
lren1w Java 989Aa1aun1sUsEananNanIuaIAunIs I8 LiiunIg

JULUUANdY (Statements) Y8901 Java fip drulszanana (Execute)
4 v o o @ kg v 2 i
ielvlanadwseanumnidizivssumsniamunewilaaou ()

2.8.5 9a5dlAn (Source Code)

el . - ] I3
lun1w Java aziigesaldndulwdniiuvana * java anunisaeulng
udmazdlindiuanidulnanivivanaiu *.class

2.9 31ad (Relay)

o e fa & a, wa e v oo ' v T v W
ngnegunsaiBidnnselindnvinnindn-sa9as aarafuaing lagldndnnis
v o W <l e ¢ o & v 1 v a o & vo o a I
vihdudauazn1snazlisiagyinaundestglwWlimuisvuamsizdlodnelwliiuiaSiad
o v YV v . oa w £ I v ad 3 1 v &
i imhdudaiaiu nansidulsastawazasetnuvuinlllasglwldiaznatediuees
- n v W oo ¢ o & a4 o v o o a -
Wa InalddeulvnuiSadfasidulwiiunanunasislnveaniess dojuriuiidaasesd

[ .

o € o =l < L P s
zvilisiadyninu SaduasdydnvaiveGiaduandlddguin 2.9 wavgui 2.10

o

Ui29%ms Uit 2.10 dydnualvessiad
i ; http://www.smartlearningweb.com/knowledge/relay/relay.htm

2.9.1 Tasea319v935tad

melulassainvesiiad asdsznoulufevaain 1 yauazwiiduda e
lumihduda 1 9 avUszneulude wihdudauuuunila (Normally Close: NC) Tuganas
Una wwﬁawz’aaejﬁ'mﬁw (©) wazsnihdudawuuunala (Normally Open: NO) wiazsia
wiifursau () dlevsaimiiussiunnaseunienszualvari QuSinadifisme) Wiiad
1 /1 onaiwihdudaunndy 1 ga Sstuegivgian Tnssasrevesiaduanldfegui 2.1
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O

pinaudslnddia
=—ONO

il
INC

nﬁ’ué’uﬁ‘ﬁﬂnﬁﬂa

YAUAIIA

< v a4 o«
JUN 2.11 Tassashavesiiad

i - http://www.smartlearningweb.com/knowledge/relay/relay.htm

2.9.2 nann1sinauvassiad

d 1 o v - 1] = 1
Wetlnszualwihvaruvnadnagviiiunaiainauinutimanlumaudy
vV @ w Vg v v o a o/ o Vol 1 v w a v e A
wihdudalifsasnunswihdudadnduihliinszualuasumihdudaluladgui 2.12

ano:Uni an-onelud
U1 C oMU NG ¥ C 99U NO

JUl 2.12 annensieumesiiad _
fian - http://www.smartlearningweb.com/knowledge/relay/relay.htm

2.9.3 dqulsenauvessiad
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2.10 Analog to Digital Converter

ammwmwiﬂuaﬂﬂsmmaﬂwsauﬂau 2 %iln Aedyyruoundenuasdyn
Advia dygyraeurbenarldlugunsaliing Tuazldlunisarvquuuuiin Tudagiudl
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'lwmsmumuum"l,ﬂmﬂua.mmsaawu Lm'lun"ﬁﬂwﬂuuummLﬂumaﬂﬁammmﬁ%ﬁa
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Tumsinsetululasluswawesvislulasreulnsaiass wiluainudussaiusildduan

L7t 7}

l._

aa o

=1 [ 5 < o & v =l = o [ < o
sundenlunismugu Muisidududesdinswasudygueudondudygyu@iva
v = o w o I s ¢
i dnhdygradudiunglilasiunsaweivielulasreulnsamasifisldaivauszuy
moly

2.10.1 dygyrauauraen (Analog Signal)

a = w o o o v i <
dyarueurdenuuisisdyyrnninertesiudeyauvudaiiles
4 aa t o A v v 1 4 Y] |
(Continuous Data) #ilvwinliai Tdnwuzduiduldmeiioaiuly Tnsnsdsdyarnuuy
aundenazgnsunuliinsudannumneiianainldie wWu dygrandssluaslnsin
sy
2.10.2 dysyreuidia (Digital Signal)

as

- a P | v v v ' P
deyey 'immwawmaﬁ«aacgmmmnawaqnwm&auuu‘lmmum
o aa 1 i 1
(Discrete  Data) mmmmuuuawwmmmna'nm'-umﬂmmlﬂmssmwmamm R

=

o ) ) > a

dyassiugagauardyanussivingn Sadyyanivaililudyaairoufimeslély
o - 1 & a

ATIVNINIULAEANRNDADANINU

2.10.3 Digital Ramp ADC

N, a9 4 &
Digital Ramp ADC 1Ju3sHidrefigavasnsuasdyaraueundendu

s aa v s o af a 1 q’ c}’ a v ) i ar =
dyaaundvia laelddanediiy msluauiuiusesy wdthuaildannsiuluseuiioy

@ < SOy o o Y P>
ﬂUﬂ'WIﬁﬂ\’ﬂ'ﬁWﬂ\ﬂ') aﬂwmxm‘imﬂ’mtﬂumgﬂw 213
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|
Yin IF
I
— MWW~
Vref +
A
- __E Switching
: = Logic
Cycle ]
Clock
e
Digital Output

Conieet ¥, N T 3 pd?
; £ \ T. (result)  Stop Counter
start ramp T, (fixed) / T, (result)

Disconnect ¥,

Connect ¥/,

Start counter

sUt 2.13 msvhanwes Digital Ramp ADC
iy - http://dev.emcelettronica.com/analog-to-digital-converter-digital-to-analog-

converter-overview

9112495 Counter  Hugunsaiifuriliiiutuitasnils uddeendildls
D/A §l91 Reset Sudtyai Reset (edoanisliduiulmi o/a dosuadituidivdudiay
wilsndaiiu Andasalidudaynineundentiildnusednddng wils uddareidnlud
qunsal Comparator 9siflugunsalfnSeuiiisudiaiusnsindvasdunauazaani
iy dmnvsaesdygradidiidudidiaanusiising 0 Tadesnun @adn 0) &1l
wihufazdsmnusnedngitlally o Taaseenin (aadn 1)

ar

¢ U 1 s A o L e
FaA1Aua1dndNeenu astundiasinng "wag" Au duune
a v a v v & ) a R . 19 |
wiinegladasinesnun dwadnsesnundudygiuuiiniuansindslilduadniiing
ar - -] Yo s A‘ dl’ 1 d . L aa o Aw
faen1s dygrauinfegluiliiduiuiuiudsluasdeldrnadnsadnaireans
v 1 M v a =i =l v 1 o = - A o 2/ =
uiAnlanndudsuifisuazliainudisdnddu 0 (aedn 0) Fudlovwatasinng
"way" Audygraunfiniudailiasin 0 feihiidulddudiudn fagldrnsvasn
v o ooy o = 2/ i 13 o a
Ftiuiirens Inmeduistwiuazldnmues VO dagui 2.14
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gﬂﬁ 2.14 output voltage U84 Digital Ramp ADC
iy : http://capet1.blogspot.com/2009/02/analog-to-digital-converter.html

aa v =

s o 1= as '3 '3
nswlasdygruswaeniludygrusivia dusgleviunnlunmsnivaugunsal

tr)
1

a3 Falldnwuznisulasdyinlivaisis urarisaeiidanssiy mwmmmlum‘s

viaunaznisldgunsalendawadineiude viiliuiauazsiasaeiy Fufuaudeanis
v v ] v ) nlul v da

voulinazipadonlvimnzauivailduaveudsvanaiiler)

2.11 lulasaaulnsaiaas Arduino

Arduino AeleFesilefisgyiilinouinimesannsaudyniaanaeusnuasds
dyaruluaivaugunsainisuenldedefivse@nsain drvesneanuuuann
lulasreufiamefimdsruazilusunsuimund miudeulusunsalivesariag  wne
dwuhlulglunmsfnuiiouisy guulalaspeulnsalaesuasthluuszgndldauiieaiunsg
muﬂuaﬂﬂsmauwm/l.mmwm'm e m‘Luqumﬂumsmmummaaaaszﬁma
L*ﬁaumaawus'zmuaﬂﬂmam

2.11.1 %#anN159119199849 Arduino

v

wwanweuves Arduino veiimsiBeulusunsadny (Firmware) fal3
Tululasreulnsamesusinn Bootloader wadlulasnaulnsa laainsEna AVR Tﬂﬂwmmu
fayann Serial Port uidsuadluifuiitavesiasiues (Flash) 'lunmmam Serial Port (3u
mahJ I¢finsideuann Serial Port fu USB dremslédw FTDI dranvimihiiudas Use
Wiidu Serial (USB to Serial Converter) udafinadniululasreulnsaaelnsnse vilv
au13ald Arduino ffu USB Port ‘laviudt
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2.11.2 TUsunsy Arduino IDE

Tuns@eulusunsulasldniwives Arduino wusladu 2 dundnie
TAsedi1en1y fMmulsuasAmfitaziendu

A998 Arduino  9E819BIMINNTY C/C++  F9na17ldan AsTeu
Tusunsudmsu Arduino  Afen1sidsulusunsuniwd TneSenileidunaslavsisinng
Aduino TamsauliliudSeasmanunndmsunisidnu nelaseadraves Arduino asuuals
I~1 1 = % "
Lu 2 d@une void setup () way void loop ()

Taeilaridu setup O Welusunsminauasyiddawasitadduiiiten s
Wenldlunsimunaiiuduresnisieu dusaidu loop () Wudndilusunsuazyeds
Tuiituildeiiosiunasniim Tngundildnisimualnuanisyinauvewidieg famuanis
ﬁaaﬁuwauﬂsu d1uved loop (Huldalusunsufiviaruigu 81UA1BUNA Ussaiana
ammmmwm Tﬂaaaumwuﬂmsmumu Wuls aseadeuiidiuiveslusunsunoude
ety venvniudidasileiaafuniidn mwuw"lmgwmmLLﬂSLLawaﬁqn%u'ngﬂmm

E Blink | Ardumo 0021

Blink
Tuens -on. an LED on for one aecond, then off Ebr one Second, repeatedly.

Thj.‘a example code is in the public douain.
g

void. setup() {

ff 1n1c1a11ze the digital pin‘as an pubput,

/7 Bin L3 has an LED; iconnectad on oSt Arduing boards:
pinﬂnd&(m “&U’I‘PUTJ ;

}

void loop() { N
digitalWrite(13; HIGH): // set the LED on

delay(1000) i /f wait forra second

dxg;.cal&i’nbe(ls Lowy ; £ set the  LEP off

delay(1000); /f wait Lot'a second !
__ Mtk saiiisi sy | |

5Uf 2.15 Tusunsu Arduino IDE
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2.12 Accelerometer Sensor

Accelerometer Sensor 1ul@UasAa1u1savinnITIaAIA NS sl luay
5314']1}%@ o XY way Z W']ﬁJﬂ'J']JJLéQ“Uﬂ\ﬂﬂﬂ Iﬂﬂ"\]ﬁﬁ']ﬂ'ﬁ?i'ﬂﬂlqﬂﬂﬂll']lﬁuﬁ'na‘ﬂﬁ']u’lu%‘%\'ﬁ
1 1 a 4
9]7“ﬂ1°l]ﬂ\153ﬂ'1um'}\1‘] GNEU'V] 2.16

Al

Uit 2.16 ssuwillidadianuddumaides
I http://www.akexorcist.com/2013/03/android-code-gyroscope.html

1. duauny X 19A1AnuLseluns18e991naude (@, 1721) Taeauinuand
1 A 1 1 lﬂ‘ 5
Avosmsiadaudiluniarn drurauuanimsinasunluniedie

s 1 U = < r £ =) a
2. BUnu Y 'Jﬁﬂ’]ﬂ?'mﬁ\ﬂim']ﬂaﬂﬂ'iJ']ﬂﬂ'l'itﬂﬂﬂulﬂ‘l]'N‘Viuqﬂ'iaﬂ@ﬂﬂﬂ\‘l Iﬂﬁl
i 4' EY v ' = v o
ﬂ']U'JﬂLLaﬂﬂﬂqitﬂﬁﬂﬂmﬂﬁqﬂﬂuq ﬁ'JUﬂ'Iﬁ’ULLﬁﬂ\?ﬂqﬁLﬂﬂﬁumU‘UNﬂﬁ\?

as 1 L] A dd-’ 1
3. UWUILNY Z FAANANMLSUNTISIEE99INNISIAARUTNTUAY LAgATUIALEAINNS
= =y ' ' = P
LARDUNTY FUAIAULARAINISIARDUNAY

lnswasanngluves Accelerometer Sensor awUsznausisaUsauazgniu
mwuﬂmsﬂﬂ 2.17 manm'smaauwmammmaﬂmumwum“annmlﬂaﬂﬂamwmnums
\aouf aﬂsqnmwmwﬂqnaumeanﬂmuawﬂﬂﬂmﬂaauﬂ maipdeuiigauninned
ABAMILTIYINAUALE mmﬂlmﬂﬂﬂmﬂaauuﬂaq
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conskant cpeed

T A il ol P o Al Pl T i 5

4—- acr,derm{:!"“ é-—_

gﬂﬁ 2.17 Iassasaneluves Accelerometer Sensor
i ; https://sites.google.com/site/thaimulticopter/acc

2.12.1 #anNNISNI9IUVD9 Accelerometer Sensor

Accelerometer Sensor tHuiwuigasTafiasiisiunioanas
('Lumi’m rn/sz) fnnusaweuseliindasie 9.8 m/s” Tasiindnmsiudelkindaies
amaamaﬂf] 'vmnmuwaamqumuaﬂwmﬂaa nanfivesiiBeslundamanils auseies
guluduiug TﬂaauumwLmﬂuﬂua&aﬂimuatfm']u'saiuuﬂ'wuaﬂaﬂLLa Ylrasaslwiluns
fis Output Analog @onulda1u 9eld Accelerometer Sensor dmsuifiudairaglu
an1ug Static w3e Dynamic Fuauweiiamanunislunsdeildluiyaniinudine
Accelerometer Sensor ADXL335

31]17'; 2.18 Accelerometer Sensor ADXL335
i - http://www.amazon.com/Gino-ADXL335-Module-Digital-
Gravity/dp/B00COD8UOO
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2.12.2 AuaNURYD3 Accelerometer Sensor ADXL335

ansasuAImIBsdluuAu X Y uay Z 91n Accelerometer
= Y a .
Sensor ADXL335 wwamanuamﬁanauwmo 1 uas 2 ¥99995 Analog to Digital
1 o 1 o d ! =l
Converter Ltammaanmwamwnmuaqns;uLLé’dmmﬁlﬁlﬂmmmmauammmmLﬂm

2.13 Wi-Fi

Wi-Fi  (Wireless Fidelity) HuasAnsnilaiiviuiiiinaaeundnfasissuu
w3aveliane (Wireless Local Area Network: WLAN) meﬂﬁmﬂi‘tﬂaﬁﬂﬂsﬁaawsuquﬁwu
IEEE 802.11 'J'laﬂn'if.u‘wnmmmdwanuuummsnmﬂmaaam‘muléﬂﬂaluuﬁmmmmw
aﬂﬂsmmuumummiﬁmvum'ﬂ Wi-Fi  certified ﬂuﬂuausnmmﬂn‘imﬁuuummm
mﬂmaaaaﬁﬂuaﬂﬂimmauwm'ﬂ Wi-Fi certified ‘mmwunu

' S o o v o« ¢ 1 = [y

foN Wi-Fi - naneiludiwidmiuiSongunsalaieg Aaunsaldliiussuy
iSetelianedaagnieldasgu IEEE 802.11 w3onanlidn Wi-Fi manefuaietislane
Mdrussuueienshihesdulussnmvielussuuiaiotsdumesiin

ssuutaionngliaremnefanaluladiidaislinisiadedeaisseninnntes
AOUNIABS 2 tﬁ‘ijmw%aﬂfjmam%'aaﬂauﬁaLmas'mm'iaa‘%'am'sr‘fulﬁﬁuﬁamiﬁmﬁia%"ams
‘sz‘vn'wLﬂ‘%'aaﬂauﬂ'nma{ﬁ'uaﬂﬂ‘sdm%'ﬂwﬁauﬁqLmai‘ﬁwvﬁuﬁ’u lagusiaanas Ly
anedynnluniadouss LLmJlﬂmamwan.ﬂmmmmﬁaamsl,mu msiuditoyasening
ﬂuﬂvmummﬂwﬂﬁlumaqmuawafyzmmLLavmﬂm'lwm‘lma.,mfmmu

2.13.1 11A557U Wi-Fi

miﬁamsmuLﬂiaﬂwalﬁaﬁﬂuu'lm‘iﬁ’lu IEEE  802.11 L‘Uummsmu
fmunguvunisdedns mmmsmuuma“m%uuaﬂmﬁmm‘i'zuauﬂaummaamfym'n
LLmnmqnu'Lumsﬁaa'maua 19U 802.11b u,a., 802.11¢ finmisa 11 Mbps uaz 54 Mbps
m'mmﬂ'uu.a.,wauwmﬁuaaazymﬂmﬂaamquwunﬂszmm 100 tum‘luwuw‘[muauﬂizmm
30 WwnslueIAns %;ﬁ“a"mwaqe’l’mfg']mﬁwansmumaé‘*iﬁau%’ﬂwawqaehq L
Insdwiilofie Alumunvasiun wiesldlnih aﬂnmmanwsauﬂama‘] SRR
uywdietuiu duvdriiiinansenusomsldnundetieliaetaiu
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1Y = :
2.13.2 anwnzandeusdavasgunsnl

Wi-Fi lafvuadnuaznisfenssvesgunsalnslussuuiniotely
awld 2 dnwazAslvun Infrastructure uagluua Ad-Hoc w3 Peer-to-Peer lnudnwaus
o ! = =y &‘A’dl
mswa:umawadqﬂﬂiiﬁmﬂuﬂsmmmwuﬁuﬂa Tvum Ad-Hoc

2.13.2.1 num Ad-Hoc w3 Peer-to-Peer
w3ede Wi-Fi Tuluua Ad-Hoc w38 Peer-to-Peer iy
< 1 niq = 1 = | | 1 dl 1 a L= 1 o = < 1 " .
wsetenlafelilfaniininouwarlifinadenseduiniotiedy vsnuvouaTotny WiFi
Tulvun Ad-Hoc 9¥gniSenia Independent Basic Service Set (1BSS) @saandifliwils
a 1 4 v @ 1 val a Y %Y 1 =
aunsofanededisteyatvaniglidu Tuiwn 1BSS weanulalaensilagbifeuanni
A ! =i v/ ' @t L4 . = 1 a v
wive widaniigldarbiaansaivdsdoyaduiniotisdusla

2.14 ndaaIunay (Webcam)

- ' i .
Huuay (Webcam) n3adeisunifiug 91 Web Camera 919138031 Video
o , v d 2, ca o @ P
Camera %38 Video Conference fild Viuuafugunsalunaiiamnsadunimadeulm
vounlumnglumiwensiimesuavannsadinmindeulmiltiussuuieievisiieliay
o d <t 2 o 2 v oo " v Ay g ¢l ¢
anlailannsaviuiisuadeulmldnilevedseni felddndugunsaifiivsslomiuag
Suflenudnduinniubesq

- v
JUT 2.19 ndsaiuuay
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Survelllance Smart’ P;ac;ne
L Vehicla
“Accelerometer
SENSOr
=
L
UsSB Wifi
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gudaya (Database) uu Web Server @dlifanasnaileda (Raspberry Pi) iy web
Server Tus danlumadeud 2 vinsussnanaddsitldanniadoud 1 ddludday
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( Fusumaheu )

v
FuAdnlnsdng
198 Smartphone

Web Server

b

dedndsliannnailii
(Raspberry Pi)

h 4

dusanailasa (Raspberry Pi)
Ussinananas

b

20953adaIngvinnu

L
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( Busunsviey )

Y

Forward : piniD 2, 4 ; Left : pinID 4
Right : pinID 2 ; Backward : pinID 1, 3
On:1,0ff:0

ﬂau%:‘{ﬁ'lu Application
Android (Forward)

{]au‘ﬁau‘ja'lu Application
Android (Left)

ﬂﬂuii’ayra'lu Application
Android (Right)

- Ueutayalu Application
Android (Backward)

NN NN

29

piniD 4 :
On

/ dadmyaluda

7 Web Server

P~ o ' = o 3
3U# 3.3 Wdmiamsvienluduglduenmiindutounsens
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Sudunsvinnu

Y

Forward : GPIO 18, 23 ; Left : GPIO 23
Right : GPIO 18 ; Backward : GPIO 17, 22
On:1,0ff: 0

4

ualABd dsrnawinaly
=" GPIO 23
DR dernorinaly
ol GPIO 18
uawes | deAnaeinaly
12 T GPIO 18, 23
uawad dernardnaly
1,2 ndudh GPIO 17, 22

Fudayadn
Application Android

nvvaautayails
Fuin (Left)

asndeutoyadild
Fumn (Right)

nadeutayaiils
Fuin (Forward)

arnaautayaild
Fuan (Backward)

U 3.4 Tdasndnnsvhauresaussnatleia (Raspberry Pi)
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3.3 nseanuuuiaraiudiniesuuduanatleda (Raspberry Pi)

= v ac ) \
UM 3.5 srudeyavuidiviiesluarenaile (Raspberry Pi)

meluawesnatieiiazinsesnuunuiiaiaudsine fuavgudea el
aussnaileianaraiduaiondsinesldlunisdedrsuassudadninuenmaintulngly
Wsunsu phpMyAdmin lunisasegudeya MysQL Lﬁa'l‘ﬁ’fhufhmnmsﬂauifa;&amnﬁu
Client (wenmindunaunsoss) dnsupununsiadouiivessa udidenduussiuiiody
wetnosliinan mmiudsuimddunsidonsefuendindy Tngeduniun Python Way

10191 PHP Tunisasnadswiies
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3.4 nseenuuuduAnfanully (Graphic User Interface) wawnataduuy
sEUUUUANITLBUATOYA

Tdlusunsudndud (Eclipse) warn1wt Java  lunisi@eulusunsuesnuuy
wanmarduiiteRaseiudlduonndinduvuszuuufifnsuounsess

Ry AT ‘||]96 u_ ¥ 22:38
AT

et

PiSurvey

= v ) a o
Eﬂﬂ 3.6 MUIIDNANVDILDNNALATU

3.4.1 9OALUULAZEI 19T UVHIATANITNLAY IS UV DN DUV LLENNALAT YUY
suuUfuRnIsuaunsosn

ﬁ’)UHLUUﬂ’]SﬁiNLLBWWﬂLﬂ‘ﬁuLLﬂUﬂiﬂEJﬂ“LﬁVIWQ'Iu‘S'JQJﬂUﬁ"Iu?JE]JJﬂ

MySQL LwaawauauuuawwaLﬂwLLaumaam"lﬂuuwnwmumaua MySQL Tmanfmumms
MuaIdIufe

3.4.1.1 WaulusunsunruaAnIsYTIunIeEle Server
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Faazldaveanaiadiiu SeverIﬂ%Jl"Eﬂ‘lJ‘iLLﬂ‘iiJﬁ’ﬂﬂ'ﬁ
Fudeya phpMyAdmln a39gudoya MySQL uastfoulusunsuniw PHP Javimtind
ﬂsvmawa‘uauawaqmmnﬁa Client (WoWWALATULOUATDER) wazduiintoyaasly
gudeya

3.4.1.2. WeulUsunsumuuanisyinauniaile Client

1. @57958UUaANATALNTAUULONNALATULDURT OB

o PR il 22:40
v PlSurvey

Register Form

Username ?|

Password :

e u-.—-.’ ST R T O T

SlgnUp i Loginpage §

d -] o v s -
UM 3.7 mihnadwmivlloudoyaadasaudn
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2. afsruvdandununennainduLeunsoun

YT Lailoex® 22:40

=1 PlSurvey

Member Login _ﬂ_

Username :| ?

}
R T S,

Password o

T A RN £ T
]

Login | Create Register

A o a =
U1 3.8 wiheedmiudendu

v o a & o ) P =
3.4.2 @anuuvuazd I muenwalatudmiuatuaunisinfeuiivatsa
LAZUANININIINNADY

drutifdunisadrmthuewndrdudmsuteulofiionasanasne s
ar Ei 1 a v - ‘.J ) a d A
waaaumnaﬁqm’[umswaumaﬂuné’muawmLtawwamwawwmuaumsmaauwaa
IOULASLANININDINNEDY
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R4 Ll ookl 22:55

| 192.168.1.8
Port Numbel_ : -0
8081

Width| 320 Height, 240

LN

Start

Py v ] Qs <« s
U 3.9 mivadwivleuleviuannsauaznesnuasauenailesi

Forward

Left Right

Backward

= v ] at = d v
EUW 340 ‘Hlﬂ"ﬂ’e]ﬂ']ﬁ‘iUﬂ"J'Uﬂllﬂ']'iLﬂﬁ’ﬂUVl“llB\ﬁﬂlLﬂﬁLLﬁﬂdﬂ'lW"U']ﬂﬂﬁEN
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3.5 N159RANUVLAZES191935Tad a9 nd

nMseenuwuUIRsadadindazldlusunsy Proteus 7 Professional lunns
aanuuwmsr.mmﬁ'qgﬂﬁ 3.11 Tnedyqauvidhiiesnannwesn GPIO szrumialed ULN
2003 Fadudwituussiulitiadainiiauduadndann NC T NO iRnLssfuanasoN
dwawmed ilivewmesvyu dwalisnannsandeudls

12w

&

g' ULN 2003 i

9
e [fhi=h: =
w o @ ac 13
:' o —t 58 5(:.—"".
Q Goieos | R el = RL1 | Ri2 —1—1"71 RL3 L ;. RL4
g §” / NTE-RAE-12 §“ NTE-RAB-12 §” NTBRAE12 §” / NTE-R4-12
° [ [ N

&

MOTOR1 MOTOR2
88220002 0220002

< a a ¢d .
3U# 3.11 20asiiadaindieenuuulagldlusunsy Proteus 7 Professional

3.6 N15@BARUULATYA3199995 Analog to Digital Converter

N1399NKUYINTS Analog to Digital Converter lasld ATmegal68 {u
1miﬂ5ﬂauMaLaa'a’ﬁ'l‘z’j‘lumsmé'ﬂuﬁzyty']mam?mmﬁuﬁ’fyzmmﬁ%ﬁauaz‘l’ﬁiﬂmﬂsu
Proteus 7 Professional lun1sesnuuuisasudasiaguil 3.12 Tursasiundadnelv 12
Taad s IC 7805 Fwimihitfnwissduussduerdnalini 5 Taas deudulnides
Tifunses Tagnasiuusedueunden X Y uag Z 970 Accelerometer Sensor nanesa
23 24 uay 25 U&Y1 Analog to Digital Converter d4A10anM19 WosA TX (2) 1897995
Ltﬁaﬁqﬁﬂﬁmmnmﬁutﬁwuwé Raspberry Pi ttel#lunisdsrnlunanamavunonnainduuey
ATOHA
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DIGITALOUTPUT TO PI

C1! ATMEGA 168
2 paaice poarxo - 2000 K
I l 15 {earocia POLTXD < 4o
2 12 Jms28Siocs PO2INTD 7% <
[ Rp 114 psauosioez PDIANTY |-
c2 CRYSTAL 108 18§ paanaso POUXCKITD 2 SIL-103+
A psssck POSTY 11
24 PRAXTALITOSCT  PORAING f—2
4y 101 PS7XTALZTOSCZ  PDTAINT f—i2
234 peaancs 3000 K|
L ———ﬁ- PCVADCH Ik
= PC2ADCZ
b2 WPUT FROM SENSOH o e
%) g 23] :g';ﬁggf Avee |22
N4001 o4 PCAREEET AREF et
i g ATMEGAS
zﬁgs T CONN-SILS
RESET
v VO fd 1 R4 o — i)
8 3 4
2 R1
12V o~ 1k
1 cacs
- S50 [T D1
et 02 T 100u LED-BIRG
GND

gﬂﬁ 3.12 2995 Analog to Digital Converter fleanuuy
Tnellusunsy Proteus 7 Professional

3.7 d9uUs2Nauva9sansIINITel

-1 v ' A - | P>
FNATIINTUNATNIUYTZNOUAIY 2 dIU ABAIUAIVANNITAGBUNVDISA
wazdivansulasdygineundeniuidva

' al =
3.7.1 daUAIVANNISIARBUN VBTN

3.7.1.1 Raspberry Pi
avsnatle (Raspberry Pi) vimthiidumiseyusyanananan
vosszuUTiavae eludaureserinuifarystinanamdeild Suanuenniinduney
aseen uddsrilumugnusiiadaindiieliartunamestiiinuuariumainices
miwasdygraeundeniduiina Tneadildidudfide X ¥ way Z 9ntudsnluuans
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gﬂﬁ 3.13 Raspberry Pi

3.7.1.2 19531a8d3ng
INN1TeRNNUYUNSStadaindlulusunsy Proteus 7
Professional 1hanadiadursasedediegud 3.14 Fnaesiiadaindidugunsaliildsuen
Sunnildannwedn GPIO o3 Raspberry Pi wazvwmhiliiu Switch iileRIuANANTIIY
UOLMDIVDNTONTIINTA]

< e e
JUN 3.14 1353tadaing

aa o

3.7.2 dquveamsulasdyqrmeundenduidiia

3.7.2.1 1997 Analog to Digital Converter

31NN158BALUVNTT Analog to Digital Converter Tulusunsu
. o o ar P
Proteus 7 Professional tnanafaduisasaSadegud 3.15
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gﬂﬁ 3.15 2937 Analog to Digital Converter

3.7.2.2 WuwasinA1muLdes (Accelerometer Sensor)
muwaﬁ’ﬂmmmi.'i'a'lumn’é‘mﬁlﬂuﬂ%mmﬁwuﬁ‘ﬁﬁa
Acce[erometer Sensor ADXL335 mﬁﬂ‘w 3.16 @unsnauAIAUBeeluLnY X Y way Z
'V!L‘tiamanuamaaﬂauwm 23 24 uag 25 1992395 Analog to Digital Converter

gﬂﬁ 3.16 Accelerometer Sensor ADXL335

mnmuﬂsuﬂaumaaqmu mmﬂsuﬂamﬂummwmsm’lﬁmsﬂw 3.17 law

enuﬂssnaumaaqmummsaﬂwﬂumsmaaummmLLastLammmmmaqmﬂwuwaﬂﬂ
Niow9 Ay
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U7 3.17 5005290750

3.8 1Asilan lUlun1svnaag
3.8.1 @15aw23 (Hardware) iiasil

. Raspberry Pi

. TOUAAING

. Aduadauazund

. @18 LAN wagdte HDMI

. 1NIsSadding

. W37 Analog to Digital Converter

. WwugasInAANuIBEY Accelerometer Sensor ADXL335
. USB Wi-Fi

. NABIULAY

10. nsdnvitlafiosyuuujuAamsuaunsosn

O 00 N O AN e

QJ

3.8.2 wadLaF (Software) fifi

1. suuUuRnisdynd (Linux)
2. TUsunsudmavd (Eclipse)
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3. TUsunsy Proteus 7 Professional
4. TUswnsu Arduino IDE

v
3.9 NMFAAAVHANITNAAD

3.9.1 ﬂ'rmﬂaaums%’uziq%’aagas:wiw Server uag Client 1a8 Wireshark

1. ¥hn1sns1adeu IP Address luil Server (auaanailesia) dradds IF
Config UUM138 LXTerminal

2. ¥1n15n52988U IP Address Tuily Client (Wenndinduneunsoss)
fud1ds IP Config U command prompt

3. vims ping whludunes Server iensanaouanuznsdoude
vulAsteme IP Address vostls Server (avpsnalad)

4. ¥MINTINABUNTLUIUM TA A5 EMINATE Client (Wewndiaduy
uaunsous) LaziAdel Server (auaanailai) ﬁﬁnw%‘uﬁa‘ij’agaﬁuﬁadmme Wireshark

3.9.2 MINATBUAMUNLTIVDT YY1 Wi-Fi Tneld Wi-Fi Analyzer

1. ldlusunsu Wi-Fi Analyzer vuansvivulunisiaaasawes
Toyeyreu Wi-Fi

2. yhmsnsiedeuinsrernie Sy uawnsadeuseiugunsaisy
foynaiuilszeemalnamils

3. YuiinfvAuussvesdayan

d ‘4 (] o oo,
3.9.3 MInAaeIAUANNIIAADUNYRIIAMUANTSNINLVL STUUUR URnTs
UDUATOURN

1. ¥hmsrenasiiadadndidndu Raspberry Pi #uvnsneadn GPIO Tng
siowadn 17 Wrivaindnuuitemislunisoesvds devasn 18 Whiualndarunuiieng
Tumsidernn dewadn 22 hivaindmuauiamadunisidumiuasdonesa 23 Wty
antruauiandunisdede

2. vinmssaunasdnel 12 Taa 'Lﬁﬁ’mws‘%‘ma‘aﬁmﬁ

wau‘[ﬂmnmuu Raspberry Pi Lwamummmqmsmaaummin

a. vmfunsideusemnininuuay Raspberry Pi wiuir3avng
duwmesiinuuul¥anelagld USB Wi-Fi
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5. Wauenndrduueunsesauumninliuiiisnivauiianinisinieu

{iuasa
6. Yuiinwan1snaasensiadounesssaly 4 fieivng

3.9.4 N1NAABINTTAIAIAINIDBIVBY Accelerometer Sensor 2112995
Analog to Digital Converter lUngnRauuLannaLIATULaUATOYS

1. ¥n5697933 Analog to Digital Converter inffu Raspberry Pi
2. ymsdeuvasineln 12 Taad IHfu19as Analog to  Digital
Converter
3. viwenesn 2 Fudunedn TX 13993 Analog to Digital Converter
) - B = ' vt v
Wi GPIO wasa 15 Fauunesn RX wos Raspberry Pi uazidousonsusisasdn
ALY
ot . e, e & d
4. Weulusunsuuy Raspbeny Pi lunissusauanndosvaaiiuii
37NI3 Analog to Digital Converter
5 o P2 1 3 . [] ] [
5. nUUYINsPuRoauIsnlnuLay Raspberry Pi uuw@I9v8
umeaiidauuulSanelagld USB Wi-Fi
a a v ¢ s - i a P
6. Wananwiintuuauasegduuanimlnuiegr1nuataidesi
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NaN1INNaay

4.1 wan1InagauN1TFudetayaszndng Server uas Client lag Wireshark

fiinqUszasd onaaaun1s1¥aumesenIn Server uag Client MBS Ping
waziionsIaaeun1siudadayasening Server way Client Tusswinasiudsdoyaduiin
wan1sallatng

Link encep:Ethernet HWaddr 00:13:ef:40:0b:b8

inet addr:182.168.66.98 Bcast:192.168.255.255 Mask:255.255.0.0
UP BROADCAST RUNNING MULTICASTY MTU:1500 Metric:1

R¥X packet=:115165 errors:0 dropped:157 overruns:0 frame:0

:40 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txgueuelen:l1000
RX bytes:10801088 (10.3 MiB) TX bytes:8844 (8.7 KiB})

sUfl 4.1 1P Address ¥4 Server (anaanailsiia)

9M3U7 4.1 aviitud IP Address vesils Server Ao 192.168.66.99 uazlugui
4.2 92y IP Address vasils Client A 192.168.1.6

ilireless LAN adapter Wireless HNetwork Connection:

Connection—specific DNS Suffix localdomain
IPuv6 flddress. . . . . . S G : 2PB2:a1f6:125e:d:28a3:e8%e:3Bef 25217
Site—local IPub Address o : fecB::d:28a3:e8%e:30ef 1521742

Temporary IPub fiddress. 2 t 20B2:a1f6:125e:d:584d:cch2:a2%a:264b
Link-local IPvb fAddress % : feBB::28a3:eB8%7e:38ef 5217213

IPv4 fAddress. . - . « . - 192.168.1.6

SubnetiMask . o ShiE L0 5 = 255.255.6.8

Default Gateway . . . 192.168.8.1

gﬂﬁ 4.2 |P Address w84 Client (LLawwa“Lﬂ%"uLLaumaaﬁ)
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:1th 32 hytes of data:
Reply from 192.168. 66.99: bytes=32 time=1827ms TTL=64
Reply from 192.168.66.99: bytes=32 time=8ms TTL=64
Reply from 192.168.66.99: hytes=32 time=5ms TTL=64

Reply from 192.168.66.29: bytes=32 time=17ms TTL=64

Ping statistics for 192.168.66.99:
Packets: Sent = 4, Received = 4, Lost B <8z loss).
Approximate round trip times din n1111—geconds=
Minimum = Sms, Maximum = 182%7ms,. Average = 464ms

UM 4.3 nsidousasenine Server wag Client Tagnns Ping

= 1o at P )] L7 y i
NFUN 4.3 wiiudnila Server (auaenailain) annsaleusaduils Client
a o a w [ 4 1 Lo L
(Lowndinduneunseus) WeTudetayaseninaiuld

SRR R ﬂapmm,. Ciu[ :
No. .. Time Source . Destination - s A_kaucul Length lnfa ¢
33 Z2.8834/300 194, 105, ob. 99 142,108, 16 b [} nttp > :mzq me, ALK] ::eq—u ACK=L WIN=L4bul Len=u ™
54 2.48607200192.168.1.6 7 192.168.66.99 '_rcP 54 51624 » http [ACK] Seq=1 Ack=1 Win=17520 Len=0
55 2.48704100192.168.1.6 192.168. 66.99 HTTP 478 GET /control. php HTTP/1.1
56 2.52157900 192, 168. 66.99 192.168.1.6 P 54 http » 51624 [ACK] Seq=1 Ack=425 Win=15680 Len=0
59 2.53430000192. 168. 66,99 102.168.1.6 HTTP 713 HTTR/1.1 200 OK  (Text/heml)
65 2.73369300192,168.1.6 192.168. 66,99 TP 54 51624 > hrtp [AcK] Seq=425 Ack=660 Win=16860 Len=0
74 3.33583200192,168.1.6 192.168. 66,99 HTTP 478 GET' /control. php HTTR/1.1
77 3.38651700192,168.66.99 192.168.1.6 HTTP 712 HTTP/1.1 200 OK  (text/html)
80 3.58673600192,168.1.6 192.168. 66. 99 e 5451624 > http [ACK] 5eq=849 Ack=1318 Win=16200 Len=0
93 4.09530100192.168.1.6° 7 192.168. 66.99 HTTP 478 GET /control.php HTTR/L.1
96 4.12617800192.168. 66,99 192.168.1.6 HTTP 712 hTTR/1.1 200 0K (text/html)
102 4.32674600192.168.1.6 192.168.66.98 P 54 51624 > http [ACK] Seq=1273 Ack=1976 Win=17520 Len=0
108 4.55742300192.168.1.6 192.168. 66.99 HTTP 478 GET /control.php HTTR/1.1
109 4, 61480600 192,168. 66. 99 192.168.1.6 HTTP . 712 HTTP/1.1 200 OK  (text/html) ;
110 4.81478600192.168.1.6 1192.168. 66.99 Tcp (154 51624 > http [ACK] Seq=1697 Ack=2634 win=16860 Len=0
116 5.36379700192.168.1.6 . 192.168. 66,99 Tcp 66 51623 > http [SYN] Seq=0 Win=8192 Len=0 M5S=1460 Ws=4
117 5.37275200192.168.66. 99 192.16811.6 . TCP 166 http > 51623 [SYN, ACK] Seq=0-Ack=1 Win=14600 Len=0 M:

1185 3728?50&192 168.1. 6 | 192.168. 66, R R ek 54 51623 > http [ACK} Seq—I Adt:l ‘mn-l?SZO Len—

158 9. 64340400192, 168.66.99 " 132.168.1.6 T - s htp e Acx]saq=2634 Ack-1597wi18944 L
1999. 64363700192, 168,167 192.168.66.:99 TP 54 51624 > hitp [ACKT|Seq-1697 Ack=2635 Win=16860 Len0

1J 4.4 n3293UMSTUdItoyasEnIng Server way Client laeld Wireshark

mﬂsﬂﬁ 4.4 mnu#uv’:”msmsnaaunmmmsﬁﬂsiaﬁamﬁsvwmiﬁa Client
(wewwAlatunounsesd) wazils Server (ausnatle) i niinsfudedeyasevinetu fu
TUsunsu Wtreshark IﬂammiawauamﬂuawwaLﬂwuaumaaﬂ‘lﬂm Server WaYANg
Capture Wiov Source 192.168.1.6 (Client) wag Destination 192.168.66.99 (Server)
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el d
HANTIAADILARLARIFUN 4.5

= Internet Protocol Version 4, 5r¢: 192.168.1.6 (192.168.1.6),
version: 4

Header length: 20 bytes
@ pifferentiated Services Field: 0x00 (DSCP Ox00: pefault; ECN: 0x00: Not-ECT (Not ECN-Capable Transport))
Total Length: 40
Identification: 0x273a (10042)
H Flags: 0x02 (pon't Fragment)
Fragment offsetr: 0
Time to live: 64
Protocol: TCP (6)
@ Header checksum: Ox4edc [validation disabled]
Source: 192.168.1.6 (192.168.1.6)
pestination: 192.168.66.99 (192.168.66.99)
[source GeoIP: unknown]
[Destination GeoIP: unknown]
@ Transmiss1on Contiol Protocal, SreiPortiisI624 (51624), DSt Port:ihttp (80); Seqy L) ACk: 1) Leny 0
source port: 51624 (51624)
pestination port: http (80)
[Stream index: 0]
Sequence number: 1 (relative sequence number)
Acknowledgment number: 1 (relative ack number)
Header Tength: 20 bytes
@ Flags: 0x010 (ACK)
window size value: 4380
[Calculated window size: 17520]
[window size scaling factor: 4]
checksum: OxbSce [validation disabled]
@ [SEQ/ACK analysis]

ﬂl =l 1 L -
UM 4.5 rwauiBonvaausias Packet #ldinnsdnduain Wireshark

:J v 1 o =t al
Tuud 4.5 wilhanalusunsy Wireshark asuandfiasngagidenveanssuiums

= v a ¥ a v f % o 1
doanstoyaluiinisa sauvsanusauanasieandondoyasing fid daluusay Package

ﬂ‘t’i‘lumﬁ'ueh‘t’fay:a

INUBNITNAABIIBAS Ping WU Server wae Client annsaliousaiule
uaz91nn sl Wireshark (iensiadaunsiudstioyasening Server uas Client wuiiile
Tdwiiavosluslaneansates Filter 1Wuwila TCP azupnfisnishinsdasening Server was
Client 1 IP Address 483 Server IP Address 783 Client Port #ldvas Sérver_ wag Port il
1Heq Client uazdsventivmmisnivesfoya suvisdoyarne laglu Packet
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4.2 Han1IMAFoUANUNLTIVa N Wi-Fi Tagld Wi-Fi Analyzer

Tunisnaasviiagldlusunsy Wi-Fi - Analyzer vuausnlnulunnsineiainy
o e P | o o o Y ¢ o
Usvesd Y IN Wi Iiensadeudssesnuidyninansaldeusaiugunsaliy

@ R ' P v Ry : a £ [T

dyeranulaszoznislnawinls ma’l.wqﬁmmmﬁia Client (wonWALATULBUATOYR) HUEN
as - 1 di [ v 1 =l =Y =

Server (auasnaisnii) Anradaasnuldasniiuszansnm

spain (00:1a:70:ee:86:d8)

FHCH 1 2412MHz

e

WPA
WINNING (68:86:a7:f4:b3:d3)

S CH 1 2412MHz

i
g

=54.08m)

a o v ' Y —
U7 4.6 WivaglnainTosdoedya i WiFi

mngﬂﬁ 4.6 ILMUIIAIANUTIVOIF QI Wi-Fi (Spain) i1 Received
Signal Strength Indication (RSSI) winifu -41 dBm Tuswey 1 was deildmnnilsmsuin
inSeadsiuiasesiuaglndiu uiilonnassfuriveenluangaduiy Wussey 20 was
WU3AN Received Signal Strength Indication (RSSI fiAuu -72 dBm Faflrfosuansia
Lﬂ%"aad@ﬁ’uLﬂ"’s‘m%’uag”l,naﬁ'ul,l,amaﬁagﬂﬁ 4.7

CSSRG (58:64..8f.96:4f.84)
“eff CH 6 2437MHz ;

WPA2

spain (00:1a:70:ee:86:d8)

5 CISCO-LINKSYS, e
CH- 1 2412 MHZ " gt '
n i L2424 dBm
WPA

U 4.7 iioaglnawniesudandyyins WiFi
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4.3 Han1sNAaDIAUANNISIAoUNYasTariuaL SN I UL TEUUURURNS
uauasaLn

Wnmstuiinuanismaaedlagnisii LED andeidndunesa GPIO ieganiuz
AIYNUYTH INTIAdyg1aednnaananwesn GPIO Tagld Oscilloscope waz

< = ' a o < I3
AIUANNTSIATRUTITEts A uLENNELATULBUATDBAUENN SVl

= < R 4 4
UM 4.8 Wesnddlifinisindous

LED 1 LED 2 LED 3 LED 4

o ) 1 ¢
3UM 4.9 LED ﬁ'l‘zmamamuwmu,maswasm
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o ° 1 v oW « v ol ' v ow «
91n5UAN 4.9 11 LED wdaithiunesn GPIO lay LED 699 1 siadnduwaie
17 LED #1% 2 Awnnunase 18 LED ¢ 3 aowniunesa 22 uay LED @il 4 daidiiu
noIn 23
INUUTHULUTUATUAIVUANITYINIUNIGE Server  (A@upenailesi) Taeld
lUsunsudanisgiudeya phpMyAdmin  ad1agiudeya MySQL  wasifeulusunsuniw
= o v o v o y . a o i o o
PHP gavihwmthiusyinanadeyaidunainids Client (wonndiadunaunsosd) wazduiin
[ 1Y W =
Jayaaslugrudeyadsgui 4.10

+ Options

X pmlD pmNumherr plnStatus)

<l v @
JUT 4.10 guteyavy Server (auaenailas)

@oulusunsumuauiienisnisiadiouiivessavuaussnailsinainiudaiu
TUsunsu audiulddnils Server vmsswiandmesn GPIO Aldlun1smuaunisiadeuiives
sneguieiiles lnsuansaausmaaesisaswenuumings LxTerminal windoyail
lasuunduasin 0 avuansanuzveamesingt Tumed off fiagui 4.1

A ] e
Hh Hh

£
Off
£

Of

> v ¢
U7 4.11 w99 LXTerminal uandanuzyaneasn GPIO
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a a a4 ool '3 v w
\Wanenndinduneunsegnde PlSurvey vuainivinuazdsinguinvendnuea
WOWWALATULARIAIUN 4.12

7 all57pg 1:05 AM
Widgets 2

> &

Messenger . CookieRun

== " PISurvey

< a o ¢ ¢ v o a <
E'UV] 4.12 Li@WWﬁLﬂTﬁuLL@UWiaUﬂUuaﬂﬂ'ﬁﬂIﬂULLaﬁﬂu'}ﬂaﬁﬁﬂ‘Uﬂﬂ LLOWNALATYU

mﬂﬂ’uﬁﬁmsﬁanﬁuﬁqg}ssuuﬁﬂ:jﬁ Username Way Password #84%1n15
aslnsaudnneu lasnsnatu Create Register dzUsingmivedmiuioudoyamins
a ) P
am%mmmmgﬂw 4.13

= pisurvey

Member Login _&_

Username:

T pisurvey

Register Form =
Username 3}

Password i Password :

o e — s

Name:

Laogin

= 9 s - L4 a s =
U 4.13 wivedwmivbenduwazminedmivleudeyaainsaindn
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A o o a v v = o
levihmsaasandnuddoyaiifeuaduazgniuiinaslugudeyavuansna
a o < ' 2 Y] o v o v & a
E]\W]'?LLﬂﬂQﬂQE‘UW 4,15 nm!ll Login page ALNAVUVAUITDE NI UABDNDU

boo, £ ]
=== PlSurvey

Register Form. 4
Username 3| Oil

Sign up Success.

f

o v A =
JUT 4.14 Jouveyadinsaudin

+ Options

sername: assword ‘name email W ister- date
..,&,m p R RESIRRED SRR i;,mmmga w

A E al =) A L% o
Uit 4.15 deyaasinsaudnituiinlugiudeyauudusanailei

waqmnuu%amm3aaﬂaumawuwaﬁwsumiwaumaﬂ‘unaaq AL GR
dwmiulloulefivennsauazwainvel Raspberry Pi 'lumimamanurwaaquammsﬂw 4.16
\dlenanju Start mwmnﬂaamuuﬂuu.asﬂ,:ua'msumuQumsmaaumaﬁn%ﬂﬁnguu

£ a & & ar <
VULDNNALATULDUATREAAIFUN 4.17
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Member Logi
Username: Oil

Port Number

8081

Password : I

Login Create Register width' 320 H»:-s;.;hl'i" 240 ;

J A
e |
w

-9

{ Login Success.
3E &

= [ a L | LY o a < e v =]
E'U‘Vi 4.16 ﬂ’ﬁ'ﬂ@ﬂ?)uL?JWQWU'I‘O’E]?I']W?Uﬂ']‘iL?jE]QJﬂE]ﬂUﬂa’eNL’JULLﬂﬂJ

Forward

Right

Backward

ai v I 1, ) s d{ ﬂl
VN 4.17 amwarnadesuuaularidmiunIuAlnIsIAdeuvesn
VUNTWOWNALATULDURT DY
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4.3.1 mmaaanaduvuuanrdindulisandauiiludrania

\iovinmsnadu Forward vuniiuenndindussuansdonanuiuiiiowin

. " - Vo < LAY ]

“Pin 2 has been set 1 Pin 4 has been set 1”7 uanslasagun 4.18 3 ntiudayavsgnda
v @ v v & a = ' v P o v Yo
whldsgndeyavuaneanatlsiuduasin 1 Favdwmaldsoanunsandoudiludramils

Forward

Pin 2 has been set 1Pin 4 has been set 1

AU ™ = § ' i N'ulil' 3

Backward

< o o ' v = <
3UN 4.18 ievinisnadu Forward vumiuawnandy

NANIINAABILARILAAIT

2/ o a v i = c:! iz v =R Lo
vayaiuannis Client (wewndinguusunsosn) axgniuiinadlugiudoya

vuils Server (auaanailss) faguil 4.19
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+ Options

erabes il

{:ﬂ éj Edit Ccrpy @ Dellpte‘ 1147

pm Status

inlD. pmNumberl_

P> Ao v a o a
EUVI 4.19 AATUININUBNNALATULAAEAUZYRINDIA 18 way 23 L”juaﬂﬂﬂ 1

P> ' A < . :
9N3UN 4.19 UNUIIENUSUDY pinlD 2 (Wa3m 18) wag piniD 4 (Wain 23)
< a a = = o < = T vy d
wWaesuanaedn 0 1uaedn 1 Jwwamiimsiuvemedn GPIO ignasanliifedsly
AIVANMTYINIUIBNNTTIadaindraly

° & £Y) ) ) -l
ADTULAIIVNIUVDIND TR GPIO ZUEAIVUNUID LXTerminal ﬁNEU‘V] 4.20

U 4.20 mihee LXTerminal wansdauzmsvinauvaswass 18 uay 23

P N o [ o o | oo es a o
1n3UN 4.20 giiudnauainatiyiimsussinanarfsuinanuennaindu
¢ v ° . v y ) ¢
UBUATBEA UAILAAIADIUZAISHNIUYBINDSA GPIO VUNT98 LXTerminal denasn 18
war 23 1uaedn 1 wansanuiu Turned On dauneta 17 uay 22 Huassn 0 uans
anuzidu Turned Off

ar

vnmsasdeyaainils Client (Levwdiaduueunsess) wdals Server (aueq
o o L4 ¥ a <
nailad) uaasanuznisiaveswesn GPIO Tngld LED figuil 4.21
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LED 1 LED 2 LED 3 LED 4

P o ¢
éﬂ'ﬂ 4.21 anueNITNIUYDINDSH 18 way 23

4 a A d' 1 [} L3 L2 .:; 4:] 1 1 5
mﬂgUw 421 LED a1 2 nBBgNUNDsA 18 uay LED av 4 VRBYNUNDIN
23 favisaeanay uansliiuiniidyaaernaeanainnesn GPIO

mnﬂv'uﬁwmsi'ﬂﬁzgfy'tmLmﬁwmﬁaanmr\wa%m GPIO agld Oscilloscope 4%
Wiuhdygnaiedwaiieanainwesn 18 uas 23 fadnanald 3 Tias uanvimedn 18
uay 23 (Aamsviinudeguil 4.23 wagguil 4.25 dudyaaednaiieanainwesn 17
waz 22 Jadeyaadlsl 0 Laadt uansimedn 17 uas 22 hildignldauogfsgui 4.22 uazsy
#4.24

1

-.-" : f T 3 i ;
fJ AT ST RS R PR PR AR SO S
M 2.00V Ch: 200V MA00pS A Chi J 4.32V

§+¥ -400.000us

=] ) ¢ < o Y &l ¢
UM 4.22 dyanaendwaioenainnedn 173U 4.23 dyaanerdnaiioeniinnesn 18
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ANALOG
DEVICES

Small, Low Power, 3-Axis +3 g
Accelerometer

AUXL339

FEATURES

3-axis sensing
Small, low profile package
4 mm x4 mm x 1.45 mm LFCSP
Low power : 350 pA (typical)
Single-supply operation: 1.8 Vto 3.6 V
10,000 g shock survival
Excellent temperature stability
BW adjustment with a single capacitor per axis
RoHS/WEEE lead-free compliant

APPLICATIONS

Cost sensitive, low power, motion- and tilt-sensing
applications
Mobile devices
Gaming systems
Disk drive protection
Image stabilization
Sports and health devices

GENERAL DESCRIPTION

The ADXL335 is a small, thin, low power, complete 3-axis accel-
erometer with signal conditioned voltage outputs. The product
measures acceleration with a minimum full-scale range of +3 g.
It can measure the static acceleration of gravity in tilt-sensing
applications, as well as dynamic acceleration resulting from
motion, shock, or vibration,

The user selects the bandwidth of the accelerometer using the
Cx, Cv, and Cz capacitors at the Xour, Your, and Zour pins.
Bandwidths can be selected to suit the application, with a
range of 0.5 Hz to 1600 Hz for the X and Y axes, and a range
of 0.5 Hz to 550 Hz for the Z axis.

The ADXL335 is available in a small, low profile, 4 mm x
4 mm x 1.45 mm, 16-lead, plastic lead frame chip scale package
(LFCSP_LQ).
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ADXL335

SPECIFICATIONS

Ta=25°C, Vs =3 V, Cx = Cr = Cz = 0.1 pF, acceleration = 0 g, unless otherwise noted. All minimum and maximum specifications are
guaranteed. Typical specifications are not guaranteed.

Table 1.
Parameter Conditions Min Typ Max Unit
SENSOR INPUT Each axis

Measurement Range +3 +3.6 g

Nonlinearity % of full scale +0.3 %

Package Alignment Error +1 Degrees

Interaxis Alignment Error +0.1 Degrees

Cross-Axis Sensitivity' +1 %
SENSITIVITY (RATIOMETRIC)? Each axis

Sensitivity at Xour, Your, Zour Vs=3V 270 300 330 mV/g

Sensitivity Change Due to Temperature? Vs=3V +0.01 %/°C
ZERO g BIAS LEVEL (RATIOMETRIC)

0 g Voltage at Xour, Your Ve=3V 135 1.5 1.65 \

0 g Voltage at Zour Vs=3V 1.2 125 1.8 \

0 g Offset vs. Temperature +1 mg/°C
NOISE PERFORMANCE

Noise Density Xour, Your 150 Hg/Hzrms

Noise Density Zour 300 ug/vHz rms
FREQUENCY RESPONSE*

Bandwidth Xour, Your® No external filter 1600 Hz

Bandwidth Zoyr® No external filter 550 Hz

Rewr Tolerance 32+ 15% kQ

Sensor Resonant Frequency 55 kHz
SELF-TESTS

Logic Input Low +0.6 \

Logic Input High +2.4 v

ST Actuation Current +60 HA

Output Change at Xour Self-Test 0 to Self-Test 1 | =150 -325 —600 | mV

Output Change at Your Self-Test 0 to Self-Test 1 | +150 +325 +600 | mV

Output Change at Zour Self-Test 0 to Self-Test1 | +150 +550 +1000 | mV
OUTPUT AMPLIFIER :

Output Swing Low No load 0.1 O \

Output Swing High No load 2.8 ) v
POWER SUPPLY

Operating Voltage Range 18 36 \

Supply Current Vs=3V 350 LA

Turn-On Time? No external filter 1 ms
TEMPERATURE

Operating Temperature Range -40 +85 C

! Defined as coupling between any two axes.

2 Sensitivity is essentially ratiometric to Vs,

3 Defined as the output change from ambient-to-maximum temperature or ambient-to-minimum temperature.

* Actual frequency response controlled by user-supplied external filter capacitors (Cx, Cy, C2).

¢ Bandwidth with external capacitors = 1/(2 % 71 x 32 kQ x C). For Cy, Cy = 0.003 WF, bandwidth = 1.6 kHz. For Cz = 0.01 yF, bandwidth = 500 Hz. For Cx, Cy, Cz = 10 pF,
bandwidth =0,5 Hz.

¢ Self-test response changes cubically with Vs,

?Turn on time is dependent on Cx, Cy, Cz and s approximately 160 x Cx or Cy or Cz + 1 ms, where Cx Cv. Cz are in microfarads (pF).

Rev.0|Page 3 of 16



ADXL3335

ABSOLUTE MAXIMUN RATINGS

Table 2.

Parameter Rating
Acceleration (Any Axis, Unpowered) | 10,000 g
Acceleration (Any Axis, Powered) 10,000 g

Vs -03Vto+3.6V

All Other Pins

Qutput Short-Circuit Duration
(Any Pin to Common)

Temperature Range (Powered)
Temperature Range (Storage)

(COM-03V)to(Vs+0.3V)
Indefinite

=55°Cto +125°C
—65°C to +150°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
‘ without detection. Although this product features

patented or proprietary protection circuitry, damage

‘ !% I\ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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ADXL335

PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

Table 3. Pin Function Descriptions

2 ¥ » 2
U oo
@ 18 15 14 13
ncfa1  ADXL335 o
TOP VIEW g
sT[J2 (NottoScale) . CIne
+Y
mE] +Z 10 O Your
14 +X 9 ] NC
5 6 7 8
A [ I |
S
6 6 o &

NC = NO CONNECT

NOTES

1. EXPOSED PAD IS NOT INTERNALLY
CONNECTED BUT SHOULD BE SOLDERED
FOR MECHANICAL INTEGRITY.

Figure 2. Pin Configuration

Pin No. Mnemonic Description

1 NC No Connect'.

2 ST Self-Test.

3 oM Common.

4 NC No Connect!.

5 oM Common.

6 CoOM Common.

7 coM Common.

8 Zout Z Channel Qutput.

9 NC No Connect'.

10 Your Y Channel Qutput.

11 NC No Connect'.

12 Xour X Channel Output,

13 NC No Connect',

14 Vs Supply Voltage (1.8 V to 3.6 V).

15 Vs Supply Voltage (1.8V to 3.6 V).

16 NC No Connect'. ‘
EP Exposed Pad Not internally connected. Solder for mechanical integrity.

'NC pins are not internally connected and can be tied to COM pins, unless otherwise noted.
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ADXL335

TYPICAL PERFORMANCE CHARACTERISTICS

N > 1000 for all typical performance plots, unless otherwise noted.
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Figure 3. X-Axis Zero g Bias at 25°C, Vs=3V
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Figure 9. X-Axis Zero g Bias Temperature Coefficient, Vs=3V
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Figure 15. X-Axis Sensitivity at 25°C, Vs=3 V
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Figure 21. Typical Current Consumption vs. Supply Voltage
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THEORY OF OPERATION

The ADXL335 is a complete 3-axis acceleration measurement
system. The ADXL335 has a measurement range of +3 g mini-
mum, It contains a polysilicon surface-micromachined sensor
and signal conditioning circuitry to implement an open-loop
acceleration measurement architecture. The output signals are
analog voltages that are proportional to acceleration. The
accelerometer can measure the static acceleration of gravity
in tilt-sensing applications as well as dynamic acceleration
resulting from motion, shock, or vibration,

The sensor is a polysilicon surface-micromachined structure
built on top of a silicon wafer. Polysilicon springs suspend the
structure over the surface of the wafer and provide a resistance
against acceleration forces. Deflection of the structure is meas-
ured using a differential capacitor that consists of independent
fixed plates and plates attached to the moving mass. The fixed
plates are driven by 180° out-of-phase square waves. Acceleration
deflects the moving mass and unbalances the differential capacitor
resulting in a sensor output whose amplitude is proportional to
acceleration. Phase-sensitive demodulation techniques are then
used to determine the magnitude and direction of the
acceleration.

The demodulator output is amplified and brought off-chip
through a 32 kQ resistor. The user then sets the signal
bandwidth of the device by adding a capacitor. This filtering
improves measurement resolution and helps prevent aliasing.

MECHANICAL SENSOR

The ADXL335 uses a single structure for sensing the X, Y, and
Z axes. As aresult, the three axes’ sense directions are highly
orthogonal and have little cross-axis sensitivity. Mechanical
misalignment of the sensor die to the package is the chief
source of cross-axis sensitivity. Mechanical misalignment
can, of course, be calibrated out at the system level.

PERFORMANCE

Rather than using additional temperature compensation circui-
try, innovative design techniques ensure that high performance
is built in to the ADXL335. As a result, there is no quantization
error or nonmonotonic behavior, and temperature hysteresis

is very low (typically less than 3 mg over the —25°C to +70°C
temperature range).
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APPLICATIONS INFORMATION
POWER SUPPLY DECOUPLING

For most applications, a single 0.1 uF capacitor, Cpc, placed
close to the ADXL335 supply pins adequately decouples the
accelerometer from noise on the power supply. However, in
applications where noise is present at the 50 kHz internal clock
frequency (or any harmonic thereof), additional care in power
supply bypassing is required because this noise can cause errors
in acceleration measurement.

If additional decoupling is needed, a 100 £ (or smaller) resistor
or ferrite bead can be inserted in the supply line. Additionally, a
larger bulk bypass capacitor (1 pF or greater) can be added in
parallel to Cpc. Ensure that the connection from the ADXL335
ground to the power supply ground is low impedance because
noise transmitted through ground has a similar effect to noise
transmitted through Vs.

SETTING THE BANDWIDTH USING Cy, Cy, AND C;

The ADXL335 has provisions for band limiting the Xour, Your,
and Zour pins. Capacitors must be added at these pins to imple-
ment low-pass filtering for antialiasing and noise reduction. The
equation for the 3 dB bandwidth is

Fosas=1/2n(32 kQ) x Cix v )
or more simply
Faa=5pF/Cxv2n

The tolerance of the internal resistor (Reur) typically varies as
much as £15% of its nominal value (32 kQ2), and the bandwidth
varies accordingly. A minimum capacitance of 0.0047 yF for Cx,
Cr, and Cz is recommended in all cases.

Table 4. Filter Capacitor Selection, Cx, Cy, and Cz

Never expose the ST pin to voltages greater than Vs + 0.3 V.
If this cannot be guaranteed due to the system design (for
instance, if there are multiple supply voltages), then a low
Vr clamping diode between ST and Vs is recommended.

DESIGN TRADE-OFFS FOR SELECTING FILTER
CHARACTERISTICS: THE NOISE/BW TRADE-OFF

The selected accelerometer bandwidth ultimately determines
the measurement resolution (smallest detectable acceleration).
Filtering can be used to lower the noise floor to improve the
resolution of the accelerometer. Resolution is dependent on
the analog filter bandwidth at Xour, Your, and Zour.

The output of the ADXL335 has a typical bandwidth of greater
than 500 Hz. The user must filter the signal at this point to
limit aliasing errors. The analog bandwidth must be no more
than half the analog-to-digital sampling frequency to minimize
aliasing. The analog bandwidth can be further decreased to
reduce noise and improve resolution,

The ADXL335 noise has the characteristics of white Gaussian
noise, which contributes equally at all frequencies and is
described in terms of pg/Hz (the noise is proportional to the
square root of the accelerometer bandwidth). The user should
limit bandwidth to the lowest frequency needed by the applica-
tion to maximize the resolution and dynamic range of the
accelerometer.

With the single-pole, roll-off characteristic, the typical noise of
the ADXL335 is determined by

rms Noise = Noise Density x (,[BW x 1.6)

It is often useful to know the peak value of the noise. Peak-to-
peak noise can only be estimated by statistical methods. Table 5
is useful for estimating the probabilities of exceeding various
peak values, given the rms value.

Table 5. Estimation of Peak-to-Peak Noise

Bandwidth (Hz) Capacitor (pF)
1 4.7

10 047

50 0.10

100 0.05

200 0.027

500 0.01
SELF-TEST

The ST pin controls the self-test feature. When this pin is set to
Vs, an electrostatic force is exerted on the accelerometer beam.
The resulting movement of the beam allows the user to test if
the accelerometer is functional. The typical change in output
is —1.08 g (corresponding to —325 mV) in the X-axis, +1.08 g
(or +325 mV) on the Y-axis, and +1.83 g (or +550 mV) on the
Z-axis. This ST pin can be left open-circuit or connected to
common (COM) in normal use.

% of Time That Noise Exceeds
Peak-to-Peak Value Nominal Peak-to-Peak Value
2xrms 32
4 x rms 4.6
6 X rms 0.27
8 Xrms 0.006

USE WITH OPERATING VOLTAGES OTHER THAN 3 V

The ADXL335 is tested and specified at Vs = 3 V; however, it
can be powered with Vs as low as 1.8 V or as high as 3.6 V. Note
that some performance parameters change as the supply voltage
is varied.
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The ADXL335 output is ratiometric, therefore, the output
sensitivity (or scale factor) varies proportionally to the
supply voltage. At Vs = 3.6 V, the output sensitivity is typi-
cally 360 mV/g. At Vs =2 V, the output sensitivity is typically
195 mV/g.

The zero g bias output is also ratiometric, thus the zero g
output is nominally equal to Vs/2 at all supply voltages.

The output noise is not ratiometric but is absolute in volts;
therefore, the noise density decreases as the supply voltage
increases. This is because the scale factor (mV/g) increases
while the noise voltage remains constant. At Vs =3.6 V,

the X-axis and Y-axis noise density is typically 120 pg/VHz,
whereas at Vs = 2 V, the X-axis and Y-axis noise density is
typically 270 pg/VHz.

Self-test response in g is roughly proportional to the square of
the supply voltage. However, when ratiometricity of sensitivity
is factored in with supply voltage, the self-test response in volts
is roughly proportional to the cube of the supply voltage. For
example, at Vs = 3.6 V, the self-test response for the ADXL335
is approximately —560 mV for the X-axis, +560 mV for the
Y-axis, and +950 mV for the Z-axis.

Yoot
oyt =19
Zoyr =10g

Xoyr=1g
Your=0g
Zoyr = 0g

At Vs =2V, the self-test response is approximately —96 mV for
the X-axis, +96 mV for the Y-axis, and —163 mV for the Z-axis.

The supply current decreases as the supply voltage decreases.
Typical current consumption at Vs = 3.6 V is 375 pA, and typ:-
cal current consumption at Vs = 2 V is 200 pA.

AXES OF ACCELERATION SENSITIVITY

Az

Ay

-4

Figure 23. Axes of Acceleration Sensitivity; Corresponding Output Voltage
Increases When Accelerated Along the Sensitive Axis.
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Xour =0g ‘
Your=-1g
§ Zour=0g

A& ZF

Xour =0g Xoyr = 0g g
Your =0g Your=0g
Zoyr =19 Zoyr=-1g g

Figure 24. Qutput Response vs. Orientation to Gravity

Rev.0|Page 120f 16




ADXL3335

LAYOUT AND DESIGN RECOMMENDATIONS
The recommended soldering profile is shown in Figure 25 followed by a description of the profile features in Table 6. The recommended
PCB layout or solder land drawing is shown in Figure 26.

T

TEMPERATURE

CRITICAL ZONE

T.TOTp

Table 6. Recommended Soldering Profile

‘+——— $25°C TO PEAK —»]

TIME
Figure 25. Recommended Soldering Profile

07808-002

Profile Feature Sn63/Pb37 Pb-Free
Average Ramp Rate (T to Tp) 3°C/sec max 3°C/sec max
Preheat
Minimum Temperature (Tsmi) 100°C 1508
Maximum Temperature (Tsmax) 150°C 200°C

Time (Tsmin to Tsmax)(ts)
Tsmaxto To
Ramp-Up Rate
Time Maintained Above Liquidous (Ty)
Liquidous Temperature (T.)
Time (t)
Peak Temperature (Tp)
Time Within 5°C of Actual Peak Temperature (tr)
Ramp-Down Rate
Time 25°C to Peak Temperature

60 secto 120 sec

3°C/sec max

183°C

60 sec to 150 sec
240°C + 0°C/=-5°C
10 sec to 30 sec
6°C/sec max

6 minutes max

60 sec to 180 sec

3°C/sec max

2W°C

60 sec to 150 sec
260°C + 0°C/-5°C
20 sec to 40 sec
6°C/sec max

| 8 minutes max

_Ll__},_oso | g [

T-

0.35
MAX

EXPOSED PAD IS NOT
INTERNALLY CONNECTED
BUT SHOULD BE SOLDERED @
FOR MECHANICAL INTEGRITY. :

0.65 -.-I I-—-—oszs

YW . S
' l ' ' : oss

- 4
195 :
- 0.325

DIMENSIONS SHOWN IN MILLIMETERS
Figure 26. Recommended PCB Layout
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OUTLINE DIMENSIONS

445
—— 4005 —+

3.85

0.35

B

PIN 1
INDICATOR

PIN 1
INDICATOR U I U g
0.65 Dizq: ‘t g 1|
BSC I I | ®EH| o 255
= = 240 sQ
rla i a 325
9
: . | -
| o 10 D Pl g
TOP VIEW o501 BOTIOMVIEW ] L .15 max
0.45
150 FOR PROPER CONNECTION OF
145 — THE EXPOSED PAD, REFER TO
140 0,05 MAX THE PIN CONFIGURATION AND
0.02 NOM FUNCTION DESCRIPTIONS
COPLANARITY SECTION OF THIS DATA SHEET.
SEATING 0.08
PLANE 0.15 REF 3
Figure 27. 16-Lead Lead Frame Chip Scale Package [LFCSP_LQ]
4 mm x 4 mm Body, 1.45 mm Thick Quad
(CP-16-14)
Dimensions shown in millimeters
ORDERING GUIDE
Model Measurement Range | Specified Voltage | Temperature Range | Package Description | Package Option
ADXL335BCPZ! +3g 3V —40°C to +85°C 16-Lead LFCSP_LQ CP-16-14
ADXL335BCPZ-RL! +3g 3V —40°C to +85°C 16-Lead LFCSP_LQ CP-16-14
ADXL335BCPZ-RL7’ +3g 3V —40°C to +85°C 16-Lead LFCSP_LQ CP-16-14
EVAL-ADXL335Z' Evaluation Board

' Z = RoHS Compliant Part.
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CODE CONTROL GPIO SHELL SCRIPT (SERVER)

mysglusername="gpio"

mysglpassword="admin"

#Set Refresh
echo "How long do you want the wait time to be?"
readwaitTime

#Invoke GPIO

echo "17" > /sys/class/gpio/export
echo "18" > /sys/class/gpio/export
echo "22" > /sys/class/gpio/export
echo "23" > /sys/class/gpio/export

#Start Loop

while :

do

#Read MySQL Data

#Direction

direction17=%(mysqgl -B --disable-column-names --user=Smysglusername -
-password=Smysqlpasswordgpio -e "SELECT pinDirection FROM pinDirection WHERE
pinNumber='17":)

direction18=5(mysql -B --disable-column-names --user=Smysglusername -
-password=$mysdlpasswordgpio -e "SELECT pinDirection FROM pinDirection WHERE
pinNumber='18";)

direction22=5(mysql -B --disable-column-names --user=Smysqlusername -
-password=5mysqlpasswordgpio -e "SELECT pinDirection FROM pinDirection WHERE
pinNumber='22";)

direction23=5(mysql -B --disable-column-names --user=5$mysglusername -
-password=5Smysqlpasswordgpio -e "SELECT pinDirection FROM pinDirection WHERE
pinNumber='23";)

#Status

statusd=3(mysql -B --disable-column-names --user=$mysglusername --
password=Smysqglpasswordgpio -e "SELECT pinStatus FROM pinStatus WHERE
pinNumber='4";)



status17=%(mysql -B
password=3$mysqlpasswordgpio
pinNumber="17";)

status18=$(mysql -B
password=3Smysglpasswordgpio
pinNumber="18";)

status21=5(mysql -B
password=5$mysglpasswordgpio
pinNumber='21";)

status22=5(mysql -B
password=5mysglpasswordgpio
pinNumber='22";)

status23=5(mysql -B
password=S$mysqlpasswordgpio
pinNumber='23";)

status24=3%(mysql -B
password=5mysglpasswordgpio
pinNumber='24";)

status25=$(mysql -B
password=S5mysglpasswordgpio
pinNumber='25";)

#Right

--disable-column-names
-e  "SELECT pinStatus
-~disable-column-names
-e "SELECT pinStatus

--disable-column-names
e "SELECT pinStatus

--disable-column-names
e "SELECT pinStatus

]

--disable-column-names
-e "SELECT pinStatus

--disable-column-names
-e "SELECT pinStatus
--disable-column-names

-e "SELECT pinStatus

if [ "Sdirection17" == "out" J; then

echo "out" > /sys/class/gpio/gpiol7/direction
if [ "Sstatus17" =="1"]; then

echo "1" > /sys/class/gpio/gpiol7/value
echo "GPIO 17 Turned On"

else

echo "0" > /sys/class/gpio/gpiol7/value
echo "GPIO 17 Turned Off"

fi

else

echo "in" > /sys/class/gpio/gpiol7/direction

fi
HRight
if [ "Sdirection18" ==

"out" ]; then

--user=Smysglusername -
FROM pinStatus  WHERE

--user=Smysglusername -
FROM pinStatus WHERE

--user=Smysglusername -
FROM pinStatus WHERE

--user=Smysglusername -
FROM pinStatus WHERE

--user=Smysglusername -
FROM pinStatus WHERE

--user=Smysglusername -
FROM pinStatus WHERE

--user=$mysglusername --
FROM pinStatus WHERE



echo "out" > /sys/class/gpio/gpiol8/direction
if [ "Sstatus18" == "1"]; then

echo "1" > /sys/class/gpio/gpiol8/value
#echo "0" > /sys/class/gpio/gpio22/value
#echo "0" > /sys/class/gpio/gpio23/value
#echo "0" > /sys/class/gpio/gpiol7/value

echo "GPIO 18 Turned On"

else

echo "0" > /sys/class/gpio/gpio18/value
echo "GPIO 18 Turned Off"

fi

else

echo "in" > /sys/class/gpio/gpio18/direction
fi

#Backward

if [ "Sdirection22" == "out" ]; then

#echo "out" > /sys/class/gpio/gpiol7/direction
echo "out" > /sys/class/gpio/gpio22/direction
if [ "$status22" == "1" J; then

#echo "1" > /sys/class/gpio/epiolT/value
echo "1" > /sys/class/gpio/gpio22/value
#echo "0" > /sys/class/gpio/gpio23/value
#echo "0" > /sys/class/gpio/gpiol8/value

echo "GPIO 22 Turned On'"

else

#echo "0" > /sys/class/gpio/gpiol 7/value
echo "0" > /sys/class/gpio/gpio22/value
echo "GPIO 22 Turned Off"

fi

else

echo "in" > /sys/class/gpio/gpio22/direction
fi

#Forward

if [ "Sdirection23" == "out" ]; then



echo "out" > /sys/class/gpio/gpio23/direction
if [ "$status23" == "1"]; then

#techo "1" > /sys/class/gpio/gpiol8/value
echo "1" > /sys/class/gpio/gpio23/value
#echo "0" > /sys/class/gpio/gpio22/value
#echo "0" > /sys/class/gpio/gpiol7/value

echo "GPIO 23 Turned On"

else :

#echo "0" > /sys/class/gpio/gpiol8/value
echo "0" > /sys/class/gpio/gpio23/value
echo "GPIO 23 Turned Off"

fi

else

echo "in" > /sys/class/gpio/gpio23/direction
fi

done

CODE PHP (SERVER)

<?php

Smysgl = mysgl_connect(*localhost’,"gpio","admin");
SmysqlDB = "gpio";

mysgl_select db($mysglDB,Smysqgl);

Sid=$_GET[id";
Sstatus=$_GET['status’;
Sid=$_GET['id";
Sstatus=$_GET['status1];

Squery_control = sprintf("UPDATE ‘pinStatus” SET ‘pinStatus’=%s where
"pinlD'=%s",$status, Sid);

mysgl_query(Squery_control,Smysql);

Squery _controll = sprintf("UPDATE ‘pinStatus’ SET ‘pinStatus’=%s where
'pinID'=%s",$status1,5id1);

mysgl_query(Squery_control1,$mysql);



echo "Pin ".5id." has been set ".$status;
echo "Pin ".$id1." has been set " $statusi;

7>

CODE CAMERA SHELL SCRIPT (SERVER)

#1/bin/tcsh

setmyip=192.168.66.99
set port=8081

set width=320

set height=240

gst-launch\

val2src I\

ffmpegcolorspace N\

video/x-raw-yuv,width=S${width},height=5{height} framerate=\(fraction\)30/1

jpegenc N\
tcpserversink host=${myip} port=5{port} sync=false

CODE #lddmiunauaun1siAGaufuadsn LanInInaINNRoIasAININIEY
INBULYITUULDNWALATULDUATOYA

Code PreferenceActivity (daunldlunisiaudoniunass)

package com.camera.simplemjpeg;

import android.app.Activity;

import android.content.Intent;

import android.content.SharedPreferences;
import android.os.Bundle;

import android.view.View;

import android.widget EditText;

public class PreferenceActivity extends Activity {
public static final String KEY HOSTNAME = "hostname”;



public static final String KEY_PORTNUM = "portnum";
public static final String KEY WIDTH = "width";
public static final String KEY HEIGHT = "height";

_@Override
protected void onCreate(Bundle savedinstanceState) {
// TODO Auto-generated method stub

super.onCreate(savedinstanceState);
this.setContentView( R.layout.preference);

// load stored data
SharedPreferences sp = this.getPreferences( MODE_PRIVATE);
String hostname = sp.getString( KEY_HOSTNAME, this.getString(
R.string.defaultHostNamg)),
~String portnum = sp.getString( KEY_PORTNUM, this.getString(

R.string.defaultPortNum));

String width = sp.getString( KEY_WIDTH, this.getString(
R.string.defaultWidth));

String height = sp.getString( KEY HEIGHT, this.getString(
R.string.defaultHeight));

// set stored parameters to the contents

EditText et = (EditText)findViewByld( R.id.editText_hostname);
et.setText( hostname);

et = (EditText)findViewByld( R.id.editText portnum);
et.setText( portnum);

et = (EditText)findViewByld( R.id.editText_width);

et.setText( width);

et = (EditText)findViewByld( R.id.editText_height);

et.setText( height);

/*
* This function is called when user clicks start button.
¥



public void onClick( View view){

// get data from EditText components

EditText etHost = (EditText)findViewByld(
R.id.editText_hostname);

EditText etPort = (EditText)findViewByld(
R.id.editText_portnum);

EditText etWidth = (EditText)findViewByld( R.id.editText width);

EditText etHeight = (EditText)findViewByld( R.id.editText_height);

String hostname = etHost.getText().toString();

String portnum = etPort.getText().toString();

String width = etWidth.getText().toString();

String height = etHeight.getText().toString();

// store the input data

SharedPreferences sp = this.getPreferences( MODE_PRIVATE);
SharedPreferences.Editor editor = sp.edit();

editor.putString( KEY _HOSTNAME, hostname);
editor.putString( KEY _PORTNUM, portnum);

editor.putString( KEY_WIDTH, width);

editor.putString( KEY HEIGHT, height);

editor.commit();

// set the image size
MjpegView.setimageSize( Integer.parselnt(width),
Integer.parselnt(height));

// launch MjpegActivity

Intent intent = new Intent( this, MjpegActivity.class);
intent.putExtra( KEY_HOSTNAME, hostname);
intent.putExtra( KEY PORTNUM, portnum);
this.startActivity( intent);



» o g oH e v P2 = ) '
Code MjpegActivity (daufildarununisindouiivessn wdnanmainndauazAinay
1B e9NNLYULYDS)

package com.camera.simplemjpeg;

import java.io.BufferedReader;

import java.io.lOException;

import java.io.InputStream;

import java.io.InputStreamReader;
import java.net.Socket;

import java.net.UnknownHostException;
import java.util.Set;

import java.util. UUID;

import org.apache.http.HttpEntity;

import org.apache.http.HttpResponse;

import org.apache.http.StatusLine;

import org.apache.http.client.ClientProtocolException;
import org.apache.http.client.HttpClient;

import org.apache.http.client.methods.HttpGet;
import org.apache.http.impl.client.DefaultHttpClient;

import com.camera.simplemjpeg.MjpegActivity;
import com.camera.simplemjpeg.R;

import android.annotation. TargetApi;
import android.app.Activity;

import android.bluetooth.BluetoothAdapter;
import android.bluetooth.BluetoothDevice;
import android.bluetooth.BluetoothSocket;
import android.content.Intent;

import android.os.AsyncTask;

import android.os.Build;

import android.os.Bundle;

import android.os.Handler;

import android.os.StrictMode;

import android.util.Log;



import android.view.Window;

import android.view.WindowManager;
import android.widget.CompoundButton;
import android.widget. TextView;

import android.widget.Toast;

import android.widget.ToggleButton;

@TargetApi(Build.VERSION CODES.GINGERBREAD)

public class MjpegActivity extends Activity {
private static final boolean DEBUG=false;
private static final String TAG = "MJPEG";

private MjpegView mv = null,

W/ = = L ST OCH AR\ S
volatile boolean stopWorker;

int readBufferPosition;

byte[] readBuffer;

Thread workerThread;

String temp;

InputStream tmpin = null;
OutputStream tmpOut = null;

public void onCreate(Bundle savedinstanceState) {

super.onCreate(savedinstanceState);

requestWindowFeature(Window.FEATURE_NO_TITLE);
getWindow().setFlags(WindowManager.LayoutParams.

FLAG_FULLSCREEN,
WindowManager.LayoutParams.FLAG_FULLSCREEN);

setContentView(R.layout.main);
-~ mv = (MjpegView) findViewByld(R.id.mv);



// receive parameters from PreferenceActivity

Bundle bundle = getintent().getExtras();

String hostname = bundle.getString(
PreferenceActivity. KEY_HOSTNAME);

String portnum = bundle.getString(
PreferenceActiVity.KEY_PORTNUM);

new DoRead().execute( hostname, portnum);

BluetoothAdapter mBluetoothAdapter = BluetoothAdapter
.getDefaultAdapter();
if (mBluetoothAdapter == null) {
Toast.makeText(MjpegActivity.this, "Bluetooth null",
Toast.LENGTH_SHORT).show();

if (ImBluetoothAdapter.isEnabled() {
Toast.makeText(MjpegActivity.this, "Bluetooth enable",
Toast.LENGTH_SHORT).show();
Intent enableintent = new Intent(
BluetoothAdapter ACTION REQUEST ENABLE);
startActivityForResult(enableintent, 1);

Set<BluetoothDevice> pairedDevices = mBluetoothAdapter
.getBondedDevices();
// If there are paired devices

if (pairedDevices.size() > 0) {

Toast.makeText(MjpegActivity.this, "pair device enable’,
Toast.LENGTH SHORT).show();
// Loop through paired devices
for (BluetoothDevice device : pairedDevices) {



show in a

BT UART",

00805f9b34fb");

used by the

// Add the name and address to an array adapter to

// ListView

// mArrayAdapter.add(device.getName() + "\n" +
// device.getAddress());

String name = device.getName();

Log.V("LogTxt", name);

// Toast. makeText(Bluetooth Main.this, name,
// Toast LENGTH_SHORT).show();

if (name.equals("BT UART")) {

Toast.makeText(MjpegActivity.this, "Connected

Toast.LENGTH_SHORT).show();

// Connect

final BluetoothSocket mmSocket;

final BluetoothDevice mmDevice;

final UUID MY_UUID = UUID
fromString("00001101-0000-1000-8000-

BluetoothSocket tmp = null;
mmbDevice = device;
try {
// MY _UUID is the app's UUID string, also

// server code

tmp =

device.createRfcommSocketToServiceRecord(MY_UUID);

} catch (IOException e) {

}
mmSocket = tmp;

try {



// Connect the device through the
socket. This will
// block until it succeeds or throws an

exception

mmSocket.connect();

Log.W("LogTxt", "Connect!");

Toast.makeText(MjpegActivity.this,
"Bluetooth has Connected",
Toast.LENGTH _SHORT) .show();

// Start manage socket

try {
tmpln = mmSocket
getinputStream();
tmpOut = mmSocket
.getOutputStream();
Log.v("LogTxt", "Can create
stream");

TextView btstatusbox = (TextView) findViewByld(R.id.btstatus);
btstatusbox.setText("Device connected");
Toast.makeText(getApplicationContext(),

"Device connected", Toast.LENGTH_SHORT)

.show();

// Try to recieve data
beginListenForData();

} catch (IOException connectException) {
// Unable to connect; close the socket and get out
TextView btstatusbox = (TextView) findViewByld(R.id.btstatus);
btstatusbox.setText("Device cannot connect”);



~// Toast.makeText(getApplicationContext(),
//‘_"Dev‘tce cannot connect”,
// Toast.LENGTH_LONG).show();
Log.V("LogTxt", "Cannot connect");
try {
mmSocket.close();
} catch (IOException closeException) {
}

return;

} catch (IOException e) {
}

public void onResume() {
if(DEBUG) Log.d(TAG,"onResume()");
super.onResume();
iftmwvi=null){
mv.resumePlayback();

public void onStart() {
if(DEBUG) Log.d(TAG, onStart()")
super.onStart();

}

public void onPause() {
if(DEBUG) Log.d(TAG,"onPause()");
super.onPause();



if(mvi=null)
mv.stopPlayback();

}

public void onStop() {
if(DEBUG) Log.d(TAG,"onStop()");
“super.onStop();

public void onDestroy() {
if(DEBUG) Log.d(TAG,"onDestroy()");

iflmvi=null)}
' mv.freeCameraMemory();

super.onDestroy();

void beginListenForData() {
final Handler handler = new Handler();

stopWorker = false;
readBufferPosition = 0;
readBuffer = new byte[1024];

workerThread = new Thread(new Runnable() {

String temp="a";

public void run() {

// Toast.makeText(Bluetooth Main.this, "Thread run",
// Toast.LENGTH_SHORT).show(),

TextView textbox = (TextView) findViewByld(R.id.temp);
// textbox.setText("'run th");



Log.v("BT respond"”, "Thread run");
while (IThread.currentThread().isInterrupted() && IstopWorker) {

try {
// LogM("BT respond”, "Try recieve");
int bytesAvailable = tmpln.available();

if (bytesAvailable > 1) {
Log.V("BT_count", Integer.toString(bytesAvailable));
byte[] packetBytes = new byte[bytesAvailable];

tmpln.read(packetBytes);

//for (int i = 0; i < bytesAvailable; i++) {
// byte b = packetBytes[i];
// Log V("BT_packet", Byte.toString(b));

final String data2 = new String(packetBytes,"US-ASCII");
Log.W("BT read", data2);

//Log M("BT _Int", Integer.toString(packetBytes[0]));
//String temp = new String(tempbyte, "US-ASCII");
//LogM("BT _temp", temp);

//if (temp.equals("\r")) {

//Log.M("BT read", "ok");

//}

/7 if (b == delimiter) {

/¢

* byte[] encodedBytes = new

* byte[readBufferPosition];

* //System.arraycopy(readBuffer, 0,encodedBytes,
* 0,encodedBytes.length);

* System.arraycopy(packetBytes, 0,encodedBytes,
* 0,encodedBytes.length);

*



* String data2 = new
* String(packetBytes,"US-ASCII"); Log.W("BT read",
* data2);

* //final String data = new StringlencodedBytes,
* "US-ASCII"); final String data = new
* StringlencodedBytes, "US-ASCII");
* //Log.M("BT respond", data); readBufferPosition =
*0; // TextView textbox = (TextView) //
- * findViewByld(R.id.temp); //
* textbox.setText("ddd");
*
* // Stringll splitdata = data.split(","); // //
* splitdatal0] // = // temp // .....
*
* // temp = splitdata[0]; temp = data;
*/
handler.post(new Runnable() {
public void run() {
TextView textbox = (TextView) findViewByld(R.id.temp);
//TextView Ecg_text = (TextView) findViewByld(R.id.ECG);
//TextView rate_text = (TextView) findViewByld(R.id.Hrt_rate);
temp = temp+data2;
Logv("BT_temp", temp);
if(temp.contains("\r")X
Log.V("BT _check’, "enter");
tektbox.setText(temp);
String[] separated = temp.split(",");
//Ecg_text.setText(separated[0]);
//rate_text.setText(separated[1]);
temp="";
}
// mydata.setText(data);
//TextView textbox = (TextView) findViewByld(R.id.temp);
//textbox.setText(data2);



b;
V/else {}
} catch (IOException ex) {
stopWorker = true;
Log.W("BT respond", "Stop worker");
}

b;

workerThread.start();
// workerThread.run();
Toast.makeText(MjpegActivity.this, "Thread Start", Toast.
LENGTH_SHORT).show();
}

public class DoRead extends AsyncTask<String, Void, MjpeginputStream> {
protected MjpeglnputStream dolnBackground( Strine... params){
Socket socket = null;
try {
socket = new Socket( params[0], Integer.valueOf(
params[1]));
return (new MjpeginputStream(socket.getinputStream()));
} catch (UnknownHostException e) {
// TODO Auto-generated catch block
e.printStackTrace();
} catch (IOException e) {
' // TODO Auto-generated catch block
e.printStackTrace();
}

return null;

protected void onPostExecute(MjpeginputStream result) {
mv.setSource(result);



if(resultl=null) result.setSkip(1);
mv.setDisplayMode(MjpegView.SIZE_BEST FIT);

mv.showFps(true);

ToggleButton btnl = (ToggleButton)findViewByld(R.id.toggleButton1);
ToggleButton btn2 = (ToggleButton)findViewByld(R.id.toggleButton?2);

= (ToggleButton)findViewByld(R.id.toggleButton3);
ToggleButton btnd = (ToggleButton)findViewByld(R );

ToggleButton btn3
id.toggleButtond

final String URL = "http://192.168.66.99/";

// Permission StrictMode
if (android.os.Build.VERSION.SDK_INT > 9) {
StrictMode. ThreadPolicy policy = newStrictMode.
ThreadPolicy.Builder().permitAll().build();
StrictMode.setThreadPolicy(policy);

//forward
btn1.setOnCheckedChangelistener(new CompoundButton.
OnCheckedChangeListener() {

@Qverride

public void onCheckedChanged(CompoundButton buttonView,
boolean isChecked) {

// TODO Auto-generated method stub

iflisChecked)
String outl = getHttpGet(URL+"control2.php?id=2&status=1&
id1=04&status1=1");
Toast.makeText(MjpegActivity.this,outl, Toast.
LENGTH_SHORT).show();
Jelse{
String out0 = getHttpGet(URL+"control2.php?id=28&
status=0&id1=48&status1=0");



Toast.makeText(MjpegActivity.this,outO, Toast.
LENGTH_SHORT).show();

//\eft
btn2.setOnCheckedChangelistener(new CompoundButton.

OnCheckedChangelistener() {

@Qverride

public void onCheckedChanged(CompoundButton buttonView,
boolean isChecked) {

// TODO Auto-generated method stub

iflisChecked){
String outl = getHttpGet(URL+"control2.php?id=4&status=1");
Toast.makeText(MjpegActivity.this,out1, Toast.
LENGTH_SHORT).show();
Jelsef
String out0 = getHttpGet(URL+"control2.php?id=4&status=0");
Toast.makeText(MjpegActivity.this,out0, Toast.
LENGTH_SHORT).show();

//right
btn3.setOnCheckedChangeListener(new CompoundButton.
OnCheckedChangeListener() {

@0Override

pubtic void onCheckedChanged(CompoundButton buttonView,
boolean isChecked) {

// TODO Auto-generated method stub



iflisChecked){
String outl = getHttpGet(URL+"control2.php?id=2&status=1")
Toast.makeText(MjpegActivity.this,outl, Toast.
LENGTH_SHORT).show();
Jelse{
‘String out0 = getHttpGet(URL+"control2.php?id=2&status=0");
Toast.makeText(MjpegActivity.this,out0, Toast.
LENGTH_SHORT).show();
}

D;

//backward
btn4d.setOnCheckedChangeListener(new CompoundButton.
OnCheckedChangeListener() {

.@Override

public void onCheckedChanged(CompoundButton buttonView,
boolean isChecked) {

// TODO Auto-generated method stub

if(isChecked){
String outl = getHttpGet(URL+"control2.php?id=1&status=1&
id1=3&status1=1");
Toast.makeText(MjpegActivity.this,outl, Toast.
LENGTH_SHORT).show();
Jelsef
String out0 = getHttpGet(URL+"control2.php?id=1&status=0&
id1=3&status? :O'i);
Toast.makeText(MjpegActivity.this,out0, Toast.
LENGTH_SHORT).show();
}

1;
}
public String getHttpGet(String url) {



StringBuilder str = new StringBuilder();
HttpClient client = new DefaultHttpClient();
HttpGet httpGet = new HttpGet(url),

try {
HttpResponse response = client.execute(httpGet);
StatusLine statusLine = response.getStatusLine();
int statusCode = statuslLine.getStatusCode(),
if (statusCode == 200) { // Status OK
HttpEntity entity = response.getEntity();
InputStream content = entity.getContent();
BufferedReader reader = new BufferedReader(
new InputStreamReader(content));
String line;
while ((line = reader.readLine()) |= null) {
strappend(line);

} else {
Log.e("Log", "Failed to download result..");

}

} catch (ClientProtocolException e) {
e.printStackTrace();

} catch (IOException e) {
e.printStackTrace();

}
return str.toString();
}
}





