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Abstract

This special problem present a prototype of plant erowing on-Smart Phone.
The objective is to create a prototype of plant growing can be control and display on
Smart Phone. The“systerm-consists of four parts. The first part is the hardware, Pressure
temperature sensor, meisture, sensor, humidity sensor, clock modulé:and camera
module. The 'sensors are connected to the-Arduino and Raspberry pisin order to get
the data. After that, the data are sent over wifi to the second part which is the database
server to gather information. The third part.is the Android-applications/The application
will connect to the database server and display temperature’ vallie, moisture value,
humidity value, time value,“In addition; video-streams can be streamed from the
camera and a prototype of plant growing can-be contrelled via a smartphone. The last
part is the watering, divided into custom and automatic. The application connects the
web server that Arduino created with the IP address and port. The moisture and time

of automatic watering can be set to work effectively with all plants.

Keyword : Database Server , Raspberry Pi, Arduino , Sensor , Camera Module

, Android Application
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fAnsiafiu Computer H1U Atmegal6U2




2.2 Sensor
2.2.1 Soil Moisture Sensor
MWaudtenisiamwduluiu Tasnisiadanudunussnididnlnsaiiyy
lanzagsfiilatioatunisiineeandindu Wuergnsldvuuazanmsinuseaiiewnaudu
wngautunisidauitentsyszuusmignlui® Trsnsewisdidninsetnasiulufud
Feansda faganunsosumarutuvesiuld Sudnnismsviau dad
1) lunsdlfisrumanudumuldos fulaihiautulufunnvieduguiulsl
Foesath
2) lunsdifisruaanudiuniuldun fudadifinnudulufudosviofuuis
RLT CREToNA
Tughuwas Soilmdisture sensor modulé gnsa Al 2 wuy
1) ruAfuluy Anatos viingRse ARt uartiAdals 0 f9 1024
2) grusidunu Digitat WnawFeuifieufuaadissty thuanninle logic HIGH £
NIl LOW eandusiisulgfagiandenliulsasssufaunssdu IC
LM393 (DUAL DIFFERENTIAL COMPARATORS) 19 8i% afin 16/ 10, Variable

Resistor (Ilumausuar vinseanuansiomnas)

g‘l.lﬁ 2.3 Soil moisture sensor module [2]




2.2.2 DHT22 @uwasinanunninazainudy

9 u

Y

Wulwesinguugiuuuuiugy Maredeyaiiivs 11du aunsaldausiudy

Arduino lade Hlaun3lldnu drnuaudfves DHT22 fall

Tuseulnidssldlugae 3.3v 8 5.5v DC (Fafudsldlému 3.3V uas 5v)
ngamnilalugi: -40 to 80 °C (+0.5 °C accuracy)
Soputuduinglalugag 0 - 100 RHO% (2 - 5% accuracy)
ANLRgaER: 0.5Hz

ABULUALABSLUY 4 91 (0.1 / 2.54mm spacing)

Tunserudeyavinledy ssldvTdyTanRead oo DATA (30 SDA) LUy

aoefinnie uasluaniusysnadyyiu DATA 9eilu HIGHIBR S8 udayaurazass

Lulasreulnsalaesazgosfimvuslvar DATA Wule #ie Lavadsn START deazdoadu

LOW eehatiae 800 Msec arnuudslmiu HIGH oe1sdeg 20 PUsec ndsanifudunissenis

ABUNAU (response) wazanled U1 DATA agnanniUag uiudumn

Ut 2,4 DHT22 Sensor|[3)

2.2.3 Tugauiini DS3231 Module

DS3231 module Lﬂuiu@mﬁmwunmﬁﬂ RTC( Real Time Clock ) fiia713l

gndpawiudge mszdrsluiivasingumgll ethaumgiannan nuindeusidiuan

YaLweAAYeY Crystal Aignsuniuaingamgiinneusn uinfeuuunmness THauldudlid

wrasdelWanateuen awnsasneen Yu 1an leegisdne dlavisundenldau aunsaden

o = @ @y r [ 1 1 o
LAANALIAIULUU 24 TalueuSanuy 12 F2lusnle uananazuansiuwaziianldsgnsuwaug

uaa lugalifvanunsa wansgamgiinneuenls Wumileuwniniddneadivengumaiilddne




JUT1 2.5 RTC DS3231 Module [4]

2.3 Relay

3iad (Relay) Wugunsellwihalaniis dvhmiiidaseasasuuuiefvaing lnsniugu
maviaudag i Relay-SinatgUsvni faus Relay suimaniitdtueusidnvsedndily
il Relay vutalngiintdlunulnihusegs Toefizusimivuansndtueenly usiivdnns
Wauiindrondadu dmsinisil Relay Tulden a¢18ludsdas 80995 %t Relay 84

annsadenlinuldvannuatezuiuumnsly Relay svuseroulushennannuasithduds

g'dﬁ 2.6 Retay'[5]

2.4 Twausan (Solenoid)

Tdueediugunsaluimanliihediantds AiudnnsvhauedreiusiadRelay) melu
Iﬂiqa‘%"}waﬂmﬁuaaﬁﬁwﬂs:ﬁﬂauéfﬁwﬂaa@ﬁﬁ’uagiauLwiqmﬁﬂﬁmaiuﬂisﬂauﬁwuﬂmé‘ﬂ
yauuiuyeans Weiinszudlinlvariuanaiafiiusouuiandn vlduraudnyadnad
gunawimandauisminyauuasndudaiuiiasusasvou dersesgninnszudalngiy
M IUYMANEAIUA1ILA B U WLVEN aﬂ%aﬁﬂaﬂ@Tul,wiqmé‘ﬂdauuuné’uéﬁmmﬁamﬁ 97N
wdnmsfenanvesledueedfsgihunldlunsideuduindivesszuuiuuing nsta-da

MIIBUIMITDUDANAIDUS




5Uil 2.7 Solenaid [6]

2.5 Wi-Fi Shield v2.0

Wi-Fi Shield {Tuga-AN171 TCR/R e ¥l Arduing /SeedUindanunsaidouseo iy
w3euneliany 802.11b/ ¢ 18 Tagifluslaneanisded sd wsu Arduine.fie UART / Serial
LagausaLdenn R aRa-(00 B3 D) Mevldd ust R uaz TX wasduitesadmsy 12C
uay Serial titeWiauseld Shield fuguasaidugle

RN171 aﬂ’uauuwﬂmmaamsﬁaﬂﬁ TCP, UDP, FTP.Wdg HTTR Wi omaUauaininy
AoansreuAs Y wll Fardiardumaiidn (0T) \Wwarsatreniehit udiaios | N3

muAuvugud, aodlgliarmedauyana

UM 2.8 Wi-Fi Shield V2.0 [7]




2.6 Android Studio

Android Studio 1 uta3asiloWaun IDE (lo @ 8) wie Integrated Development
Environment (Buditnsn Aaasuisiu (euliseuluuy) fignadaduuniieniswmuiuey
nsoufieUnilady vuilugiuvesuwaAn Intel | J IDEA (Buna lo 1 lefitie) adre q fums
1104 Eclipse (BAUA)uaz Android ADT Plugin (weunsaes 1057 Uanau) wazifu IDE
Tools (lo # 18 yja) d1gAT1n Google (Qifia) TwmuTusunsu Android (wounsoes)
A3ty Android Uy Android Studio agiitunaueg] 2 Tumeufifio Ainda Java SDK (3771 18
afn) uaza12tllnan Android Studio urdnsafevanunsaldeuldwudl asdsuluded
Emulator a8n9iuGenymotion (illud) Hineslvaninfnasitedelunismaasy Project

QUsian) Meudnene

Android

A St dio

Powlered by Intellid Platform

31]1'1"1 2.9 Android Studio [8]

2.7 Raspberry Pi

vupSesneufiamosuu1ada dmaiga-itfloviunouianasinaniiodund

=

aursoiauldmilouniatrsuianosinunnogis auisasesiaveIniedaiu

o o

F0ADUNILABINIDADNINTDITU HOMI w1 luinesn HOMI & a1ursanon 1y

=

aedgninidaleund (dudindes) Iadunu urruasidene1agimnitueniannge

4

Fouanina Ndesiegunsnisutoya TnesessulnnduasAduesauuUss port Und

y
LWiwsaaﬁummmﬂwLmﬁLLasﬁs’iuaimﬁﬁaguéﬁ:ylm'alc-ﬁ'l,aEJ druszuuigliiy e
vnisideuans Mini USB fildunsafiefiouasgunsnidug idfuaouiamesuseidituia
ysalndedonlfauiu

aueIny (Raspberry Pi) indulull 2549 fuminerdoiesuiad Usgimadaingy lag

= 1

Hadrsigayaumanenayinaveimeailunsuiiamessiadeuisndilasg fausanian
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AsauATasld waranusadnwinisyieuresreuiinesnsouiadeulusunsudnes Tevud
nsnawesneuvesminuildesar vinldldiududiuiauafidudmudsznoy
vasnauiimesliegndaian fugviliidnlanisvhauveseeuimesludagduiisnlundes

arunuleunndu

gllﬁ' 2.10 Raspberry Pi 3 (9]

2.8 Raspberry Pi Camera Module

Julugandesdivivsioldviusaniuvada Raspberry Pl utinaNa8on 5 §1u pixel
ansaie3flosesu HD Anduanden 1080p, 720p was-640x480 Fanshsldnna 30
(1080p), 60 (T20p Wag 640x480) Way 90 (640x480) IWTusaI UM

E‘Uﬁ 2.11 Raspberry Pi Camera Module [10]
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2.9 MsWausiaszninusunaindunsuasessiugudoya MySQL uuLdsiies

msiWeusiosgvinueundinduneunsendiugiutoya MySQL uudsiies asunnsng
nnunfhly mnzanivinuvdouiudnlussuuufoimsweunseesiuliausainsaiy
MySQL @snesldlaenss wianunsa@eusiuiinaniiiiu Server Side Script #afifianim
PHP dwiufindessmrinueunsessoundinduiugudeyatieanunsouandeudoyadu
1¢ 9nguaninsassueliin funsunsvinuazutsesniduaasiivie Hiweunsesuoundin
Fuuasiladnined Suarnueunsosuaunaiadu( MySQL Connecter) daliTusunsuiideu
$ren1 PHP vhau mniuTusunsudeusiene PHP asvhmsideusouasmdoyaain

MySQL snuansegluzuved JSON fueunsesduaundintuanansnduAuazsiaunuannals

il

210 TePP \\ Y22

TCP/IP (Transrmssmn Control Protocal/[n‘temet Protoc 0 Lﬂuﬁi@*’ﬂaq‘[ﬂﬂmﬂaamnﬂ

’L‘ﬁumﬁﬂamsmmma-uwaumain;m '{mamﬁﬂﬂsumﬂma‘twmmm‘lfaaaamWﬂmumwm
w39 luganenald LLa.,ﬁnmﬁ'ﬂm;ﬁnmmwa@ayaiﬂlﬂ 1o9lngenlud® faudntu
' i & e 2w ) = T v o

FEVINNWDNIITHIULATDUE N Uy Tﬂﬂmmaanmm'mLau‘mqau‘tumammwagalﬂlw
fatvanemale

yaluslnpeailldsunisimmuiuinauad 1960 degaldidunsausnluiasetie ARPANET
Fesoulaveranisileusaluimlaniduesatiedumesiin vl TCP/AP Wuflsausuats
nawsauiedagiu
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TCP/IP flgausasAvaansdoansanuuinsgiu 3 Ussms fe
1) eldfnsiedeansseninassuuidanuuanaiaiy

¥ aos

2) mmawmmiummﬁlmﬂmmmﬂmﬁnﬂu‘iuwmiaﬁma stluﬂimwwama YESU

Y

fensiinsinsenuey uilunnansiléidufresu-duindemeldnslaild wie
avfeansuntigndnuia ngmsdeansiieiesannsadammadenduiton
ToinnsAeanseiiiuselUlflnesnlus

3) flmwndesisenisdeansteyalivarsvisiauuuiilifipmumsssiau Wy ns
Indwiludeya uasuuuiidesmsiuyseiumnussiuesdoyn Wy nsdoans

WUU real-time wagviansdoanswuuides (Voice) uazdoya (data)

2.11 Retrofit
Retrofit Ala REST Client APL fldn1sidfausie Hitp davsudanisdoya Json u3e XML
A8 Retrofitfie wdatdeyaidu POJO (Plain Old Java Objectyanansaldldva GET
w3 POST Qauduas-Retrofit neghfie f OkHitp uay Gson Wubuiltin-eglutise
2.11.1 p15@nna
n1sAnsa #Asendlnan Lioran WE jarwiadn 14 eradle #ilwd

build.gradte’fail

compile ‘com.squareup.retrofit:retrofit: 1.6.1'

g‘dﬁ 2113 Mshns Library- Tals gradle AWE blild eradle [13]

2.11.2 Gudiulday
msasnlusianalul sgifunasadnelaensiisteyaunain APl Service
2.11.2.1 RestAdapter
RestAdapter 1ulaves Retrofit oy sfufe API Class o1l uvaaiiu
Object ng default udq RestAdapter agasiale

RestAdapter restAdapter — new RestAdapter.Builder

setEndpoint{ "http: f;apl dribbble.com”
build

g‘dﬁ 2.14 M5a319 Adapter wWuu Retrofit [13]
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2.11.2.2 @574 Interface
lun1sldanu Retrofit 15731 8udasasne Interface v99510uLN e ld5auiU
Rest Adapter 48414 Retrofit LW Rest Adapter azuuUas REST API 1¥u Interface #1t31

a¥9 il WweenneY M19ans asgnusznalily Interface feehatu
com.devahoy.leam30androidlibraries.day3:

retrofit.htip.GET

public interface SimpleRetrofit

@GET!"/shots/21603"
Shot getShot

gﬂﬁ 2.15: 071583524 Interface Class [13]
2.11:2.3 Callback

\31ansashle Retrofitwuy Asynchronous:Ifi- iagnas:implement Callback
eAdu iRadaluilil parareter Bnin fhagtagu

com.devahoy.leam30androidlibraries.day3
retrofit.Callback

retrofit. http.GET
retrofit.http.Path

public interface SimpleRetrofit

@GET("/shots/{id}"
void getShotByldWithCallback{ @Path{"id"} int id, Callback=Shot> callback

gﬂi‘fi 2.16 M5a319 Callback [13]
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a s 3
2.12 iSﬂUﬂ{]‘UﬂﬂqﬁtLauﬂiaﬁlﬂ
wauAsaEA (Android) AeszuuuuiRnsuuuiliameresnuaiauatu (Open Source)
laguTem Quia (Google Inc.) ﬁlﬁ%’umauﬁamﬂua&iwqﬂ \Wesangunsalnldszuuufuanig
waunseed dduauun gunsaliivainvateseiu vianesian sasisaunsaviruuugunsel
aa v = | U MY 0§ VY & o o
nivuanthae uaganuaziBuauaneiuld yiliguslaaanunsadanlaniusisans
syuuluansuaunsass L‘T‘Jmswﬂﬁﬁﬁmsﬁﬁmmmmﬂmiﬁ%m LAUNAIVDS
: SRR e ad ey
seuuUfURn1saund (Linux Kernel) Faluszuuufjidnsfoenuuunniiievhauduinies
Wiu3n1s (Server) wwaiwnsia (Welnareiduszuuufiinisuugunsalwani (Mobile
Operating System)
2.12.1 1A598519909L0UAT DA
naiendilalessadiwaiszuudatinasueunsees felndudsd iy
WwsrzaniaulUsHASY dinsanasnInlneTInvedssuulaviivun sxlianusadnlad
AT2UIUNNTINU LR AD 1 u-wazeuasadi luvreluniseentuulusun s faen s waIun

Walmiauseansanlunasiinany

ATION FRAMEWD

LisBrRARIES ANDROID RUNTIME

sUT 2.17 Tasaaiavesuaunsond [14)
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Nnlassaisvesszuuuifinisueunsess azdunaladn Snsulseanuidudius 7

fianufeaiiesiu lngdruvugaaziludiuidldnuinisindelaensedeifediures

[

(7]

(Applications) amnyufazarduasuniussdusenaudugmuddiu wavgavsasdudiud

Ansafugunsallagsinumie Linux Kernel lassadnsvasounsosn wenagesurailuaduqld

At

1)

5)

Applications  &@3u Application 3ediuredlusunsuifiunnfuszuudfifinig vie

dunguveslusunsuiigldnuldvhnnsiadsld lnefldauasnsaenldlusunsy

]
= v

ae9lalaemss %"’qmiﬁwmuma&gm'asl‘diLm‘imal,@ulﬂmwé’ murlusunsuls
pankuukazilgulaalusunseld

Application Framework Afltlduiifinswanifwilalsdinwaurau sowawun
TUsunsuldaznan waziuszavsnimnndais Tnednimualisdudosiaunly
dauﬁﬁmmdamnmnq WESLAY N1 sfin®aaasaasiienlesan Application
Framework ludiuiidsinasldfnu udnldan feiivanongusei

Activities Manager . unauve iaddaide mangeiassnisi Uy mdsng
TUsunsu(Activity)

Content Providers ilunguuesgndis filflunisitatedesavosTusunsud uas
annanwvetiutoyalilisinsnduthasls

View Systern {funguepsgpedaiiisiunsdamslaseasamsoniiveninansaaly
duTiaasanugldau (User interface)

Telephony, Manager [lunguagayamdsildlunmididadosasalnsdng wu

mneayingAndTudy

= ci.

& ! 5 . e 8 [ 73
Resource Manager Wlunquussgadidslunisiidadeyafidu domu , uam

U

{ 1
S

Location Manager Jungivesyasdefitnedfusundiniegiemany 9
ssuulfuRmsiaduriangunsal
Notification Manager \unguussyaidsiiasgnienldidelusunsu fosnisuania

U

Tifugldau shumsuauaniuez(Status Bar) v8mte

10) Libraries 1duduvasynedsiivaundiae ¢/Cr+ lnsutagnmdsonnidungunn

TnguszasAvainsidens 1w Surface Manage dansiigafiunisuanta , Media

11) Framework 4An15LA8NUAISAITLARININKAZLAYS, Open GL | ES uag SGL

Tan1sifeaiunm 3R wag 2803, SQLlite damsieaiussuugudoya Wud
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12) Android Runtime agil Darvik Virtual Machine ﬁgﬂaamwum ol
vugUnsaifid wirearudiMemmory), mirsUszanananaa(CPU) way
Wi u(Battery)917n F3n15991uv8e Darvik Virtual Machine ag¥1nns
wdaslndidosnisvhary Tdulnd DEX Aounisvieruy guafiitelid
UsgAndaiiutudeldaiuiu miteussuiananarsifiauiialauin diu

o

sieufle Core Libraries Mdudrusiunuddanasyamdsdidy Tasgnidou
A7801919127 (Java Language)

13) Linux Kernel 1uguiivimiiiialaddey TudansfiuuinsudnvasssuuUuRnms
W Senniemnudn wdsnuAestartugUnsalaeg, auaende wiethe Tneuey
nseudldhiediutnatnssuut§iRnisaund ju 2:6Linux 26. Kernel) 33147

ﬂ?iﬁ]ﬁ]ﬂLLUUﬂﬂL‘ﬂU@ﬂl’]&ﬁ




3.1 1A59851999955UUIU

UNN 3

A5N15AUUIIUIY

3.1.1 laseas19laesiuvadseuy

auandluguil 3.1 lneaslinwasdanswaluil

1)

ANIAUN

(3 i o 1 e = 3 =) 3 a 1 e a & L3 -ﬁ'
Uase Arduino UNO agiffeumenusiad lnesiadasiliaunaiuleduasmian e
THlummugumavhaledueedng:wasleduessndmusunisivaveaiy
MIIANUTULUAY
U39 Arduino UNO 9ziledmanuwiieesinanudulufiu Inswugosazdan
1ndavasa Arduino UNO
msngamail, anurnludu wagauuluene

& - = U Qs & as a | L) d‘i’ = {
U9 Arduing UNO aztaumenuiilgesinemugiiazivusasinanudulusu *
InglgugesTzdsIungauasn Arduino UNO
msuivdoyaatgiu

=

Raspbetty Pl asvhmnsmem siiulufy’, Aasddluema wasengavnd
110 Arduino Inal¥ Apache Tunisfsyauauuy Json

msesgaaLuaRdnaly Application” uw/Smart Phone

Application A finma Raspberry Pi L‘ﬁﬂﬁ%ﬁq%’a:&amﬂgm%uﬁaﬁmmLLamma

VU Application



{eRuoudnnda

i SAUN

A

L ®
. . Arduino
L] L ] . —
L ] L]

Sopnuduludu

‘ ’a’nmw%u'lu%u)
/ .

®oa0,
cssee
ae®?®

Raspberry Pi

A3 Request

Wivdoyn
A% Request
I‘_-__— '

4. %
+ Srgomgiiuararadueinie FI Shield n579A0U IP , Port uay Aasaun
e i’nqmmqﬂua:mmémma s’
auriniviy
sauufinsueunsond

5U# 3.1 lassashalagsiuuasssuy

81



3.2 AFILASITHLAZDDNUUUITZUU

3.2.1 WHUNTWLEAIAUEINITOVBIS2UUY (Use Case Diagram)

<<include>>

Wadssly e

Sungvayaiy

= L |
LIYNANTILALABDU

/@

4
s

PR

—

FengAu;

Sengsnady

AaAIns iU

awmelou

AU

ORLUIRA

=g

Administrator

311171 3.2 URUNWUEAIATINEANTTOUDITEUUNU (Use Case Diagram)
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3.2.2 WHUAWLEAININTIUVDI9U (Activities Diagram)

3.2.2.1 MNWYMEN28aM YL

P vy o w @ o %) v ¥ o

Wieglddasnsidrluganyndnnisvinnu gldezdoadrdszuulagazfensen
Username Lag Password #8991ANUSEUUEINN15A53989U Username Wag Password 1
Aldnsan €1 Username wag Password ﬁﬁﬁ‘?j’ﬂ3aﬂ1ﬁgﬂ€1’adﬁ%1ﬁﬁ’m'ﬁﬂsaﬂ Username
wag Password T1sidnase 81 Username wag Password Qﬂﬁm‘iwuﬁ%uﬁmwﬁwaLm{wé’ﬂ
lnemelunthaeiyvdazuanstoyafivvasdld liun Agaumall , Avpnudulufiu uagen

ruulueme uasdusmhuvuimuaies szuansluguil 3.3 lnesaviiseasdendaroluil

User System
[ L'il"lé“izUU ] [ #77280U- Username . Password ]
T False
Tre
[ Redviaridumyn W
[ w9 aLyvian J

JUT 3.3 wynanveaansviinu
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3.2.2.2 MITPRYUUUSMUALDS

dedlddenisdludasymrdnnisieny {ldaedondrgszuulneasdansen
Username Wag Password dsantiussuuagyinnisnsaaseu Usemame uag Password 71
Bﬂ‘fi’ﬂiaﬂ 91 Username uag Password ﬁ;ﬂ%ﬂiaﬂlﬁgﬂﬁmﬁﬁ]ﬂﬁﬁ’lm‘iﬂiaﬂ Username
uag Password Tuaifnass &1 Username uag Password gnifesszuuiiasuanminaaumman
Tnsmelunihesyvdaasiansdoyafivvesdld wagdusmi fldausadenttaidusaih
\eTlaghnissain Taedlonatusmirszuuazudns pop-up Winsan IP Address uag Port
210 Web Server 983 Arduino @3 nsen IP Address uag Port lsigndasfiaglvinsen nsen
IP Address uaz Port TusiSnmss &1 nson IP Address wag Port gnépsszuuiiazdesatity

Yaugliviuil azuandlugui 3.4 lnsagisreasiBondsioluil

User System

[ fEl"léﬁ#UU 1 [_mi'maau Username § Password ]

Falze

§ ( Lagi9taiunan J
L ]

[ donfaddusai T

.

{ #377980Y IP Addressitay Port ]

False

True

@-

e

Fandladdusedn ]

SUT 3.4 uansnmssmliimuuUiusLe
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3.2.2.3 masmiisuuusnluss

deglddosnsinluduuyndnnnsvinnu fldasdeadrgssuulnsazdonson
Username way Password ‘1/151’{!mﬂﬁ?u‘izumlzﬁ’lm'ﬁm%]aau Usemame uag Password i
dldnsen &1 Username wae Password fifflénsenlaigndasiiagliiinisnsen Username
wae Password lusifnads §1 Username waw Password gndtesszuufiuanmrasuymdn
Hliaursadenileidusatsalusifiitefiagiinssmi newdlonaaindsnthuuuauiny

FIUUY F2UVITUERS pop-up TWnsen IP Address uag Port 910 Web Server 984 Arduino

'
=

e n3en IP Address wag Port Lignsinsnazliinsan nyen IP Address uag Port Tvaignmss
01 n38n IP Address uag Port gniassyuuivzdesniivedldviud ssuanduguii 3.5 Tag

siisvazidansnalull

User System

[ ‘r‘iﬁd‘i’#ﬁu ] [ 173968904 Username ., Password }

I False
True

Geaiaidiuuyndn
r

k'S &
¢ SEENLTTBLAYEN

[ donfisfusaiSnlun J

l

[ N3I988Y IP Addressiiay Port }

False

True

@= (L FunfisiSusachdnlula J

5U% 3.5 uansnissauisiuudnlulf
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3.2.2.4 mIududsudmugldau

Jedldiensidiludasyudnnisvieu flivsdendrgseuulnenzdesnsen
Username Wag Password n&1a1niiussuuagyn1sasiaaey Usemame uae Password
Eﬂ%’ﬂ‘iaﬂ 21 Username wag Password ﬁﬁﬂ%’ﬂiaﬂlﬂgﬂﬁmﬁﬂﬂﬁﬁ’m’liﬂ‘mﬂ Username
uae Password misnafs &1 Username uaz Password gndpsssuUizwanminewyman

mﬂﬂ’ﬂﬁﬁﬁmiLﬁaﬂmHm’fﬁLﬁau STUUILVIINTUNTNTULE AU LAZILAAIUTNAR N1TUAS

e zuandlugud 3.6 lnsaviiswaziBundioluil

User System
[ s ] [ A5IA8U Username , Password ]
} False
True
[ Sentteiduenymdn }

X

[ donsumautifeu }——L LAR TELLVEN }

[ Beanadunnsudafiou ]

|

uamuineensudaiou j

@

JU# 3.6 msudamaudmsugldiu

ey




24

3.2.2.5 uwansmuuzihlunsugnitwadmsugldnu

a YR [ Y] a ° W o (Y 9

Hegldaainisinluduuyndnnisvinnu dldaziasdigsruulagazsiainsen
Username Wag Password #a931ntuseuuIzvinn1sns19d@ayu Username Wag Password i
t:fl*??ﬂiaﬂ 81 Username wag Password ﬁﬂﬂ%’ﬂ‘iaﬂhjgﬂf;}'mﬁﬂﬂﬁﬁﬂmiﬂ‘saﬂ Username

=i 3 o 2 =3 o Y]

uag Password 1¥18nAsa 81 Username wag Password gRABLITUUNITUAASTINBLUYMAN
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2) denafilidagusinguisinadaguil n.2 udasuinishasislsunsy degud n.2

o= REY 0041 D@ 82% M}

i GrowingPlant

dasnsiincunayitnio li?.
uatazighfvsumssia lUil:

e  duamuzlazdayaszumauyod lnsany
@ sumwuadidle
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—

=S faafadiuinssuog
iflausouarnLmT DN WiFi
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= = i a a & s
JUT n.2 nadenUuvinaTsinselysinsuesUuaunsninu
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3) senisAmsalnduaundindu Growing Plant asuuaunsvlnu AU n.3

4) fanwweundinduiadsanugal Asgud n.g

Ei GrowingPlant

fdviind...

=

Sl @@ ¥ oo

GrowingPlant

-/ fashuatninduua

iile @Sodn

= o -
sUTl 0.3 503 Sulnaaleunaiedy

Growing Plant a3UNaun sy iy
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AM1ARNUIN U

AsAnAelUswASY Android Studio

9.1 N15ARA9lUSHNSY Android Studio aduu Window

1) ansaaillvanlusunsuliainiiules httpsy/developerandroid.com/studio/indexhtml

AagUA 2.1

€ Back to Develapers

Androjd Sttdio
The Ciffevall DEfor Androw

& L o~
L 2

: B
~ e R T
i, = =
e

IRp T
H ol a N
T e e

Uit v 1 wieeriulddmsuanaiivanlsunst Android. Studio

2) duidarnlid Android Studio 7ildTuann 1ntiuasUsIngulinnessgud a2 vinisna

Yu “Next? \angvindniy

Welcome o Android Studio Setup

a::wl guide you through the installation of Android
Studio.

1t is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant systam files without having to reboot your
computer.

Click Next to continue,

= o s & 5 ¥
JUT 9.2 nihasusnveanisfinnslusunsy Android Studio
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3) axUsInguihvsuandliiien Components fagui 4.3 vhnisiiien@n@s Components

AusIENTTAfIuaN Mntuinsnadl “Next” iagwidnly

Choose which features of Android Studio you want to install.

Check the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install:
™ An&mdsox
|'] Android Virtusl Device:

Space required: 4.8G8--

" R
sUTl 9.3 wiinaanisiinges Component aastusinsy

k4 L2 o -‘ . o i ~ 2 [l 73
4) wUnpguuIvslanEAnaInTsIEUASIUR U4 vinTen At “IAgree " tiipding vt
daly

h‘u’hgebmnhmhrutafhw&ml

Fowtsw%hmmmmwumﬁtmmm
conditions.

This is the Android SOK License Agresment {the "Lizcense Agreement”).
1. Intraduction

1.1The Android SOK (referred to in the License Agreement as the "SDK” and spedifically
lincluding the Android system files, padiaged APIs, and SDK library files and tools , if and
when they are made avalable)} is licensed to you subject to the terms of the License
Agreement. The License Agreement forms a legally binding contract between you and

If you accept the terms of the agreement, dick [ Agree to continue. You must accept the
agreement to install Android Studio.

= o £ »
JUT 2.4 wihvsuansdennainislisu Android Studio
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5) avUsnguthaensimue Path 983 Android Studio Uay Android SDK fs3ufl 4.5 vh

msnata “I Agree” ialingutidaly

Android Studio Installation Location

The location spedfied must have at least S00MB of free space.
Click Browse to customize:

C:'\Program Files\Android\Android Studio3

Android SDK Installafion Location

Thelocamnspenﬁednmthaveatl&astlx;s offrefespace
Cﬁdc&omstoo,mome‘

Ui 4.5 mtiganmaranun Path 404 Android Studio ag Android-SDK

A

w © d} L a o "
6) AUTNYMUIRNIMUAYNG Start Menu Folder asgui 16 yinsaadu “nstall” vive

SUINT ARG

Choose a Start Menu folder for the Andreid Studio shortouts,

Select the! Nmufnlde-mwhﬂvouwwidkemaeateﬁegmgamuhormmﬂm
can also en nmmmamﬁ:idu ‘

Adobe LiveCyde ES2

Adobe Master Collection C56
Android Studio

AppServ

Atheros Smart Net

Belkin USB Wireless Adapter Utility
Bloodshed Dev-C++

CyberLink PowerDVD 9

Do not areate shortcuts

UM 2.6 wihaefmuade Start Menu Folder
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7) AUTINGVMINIDUAAENULUBINTAAAY Android Studio Wag Android SDK aagu# 2.7

dlefassdniauds Tivihmsnady “Next” iieidrgwindnly

Installing

= w . N ;
g‘lJ'n .7 AURALERIFNIULVINNTAARN Android Studio ez Android SDK

£ LTy - qy.p o a w & L] = o {
8) wUTINYPMUITBUAMINATNS VO INITARRUNBITHAUN T IT U UT 1.8 sl Inay
“Finish? \te@usulfalusinss Android Studio

Completing Android Studio Setup

Android Studio has been installed on‘your computer,
Click Finish to dosa Setup,

[9] 5tart Android Studio

JUT v.8 wihvsuannadnsvan1sinnaiadusunsltinu
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9) sihm9Ualusinsy Android Studio faguil 2.9

Android

StHalo

Fowarad by the Intellid Platform

U 2.9 Wsunsu Andréid Studio

10) axUsnguinon sasiusianadisUf 910 inaden New Project iruateusy

=3 L > i d a
waladu Laanadu-“Next” \Weuigwidnly

3U#1 2.10 wihaensadelusian
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11) 9gUsnguihasuaninIsivun Platform Liestuvaineunsaadtusmaiguil .11 v

i '
o <

mIideneitureiuaunsaaatumMfednis udnaly “Next” Wedrgnidaly

A Target Android Devices

Select the form factors your app will run on

Didfesent platforms may 1equire separate SDKs

2 Phone snd Taslet

Mimrram SOK lml!nhﬁndlﬂﬁﬂa(mxhl l
Lower APLlevels target more devices, but have fewer features avasble.

By targeting AFT 15 and later, yout #pp will rn on appravimately STA% of the deices
that are active on the Gocgle PlayiSkore. 5 :

) wew -

B T N NN ———

Ow ENSW Vit 2 ; N
Miaram HEDK »ln,aamggn_<' : ‘_- X117 7 e L "'.

A a - ","’.f."’r. SANNM P o

.

Minsmam SOK | Glass Devedapment Kt Prevew (AP119)

Uil w11 mibsouanamsdmun Platform Basduvaiueuasapdsusm

12) awUsnnguiinveuaninision Template 189 Activity ﬁ‘agﬂﬁ 2.12 yhmgien
Template w84 Activity 4danaus “Next” thaldagninaiy

H Add an Activity to Mcbile

Add e hcinvty |

N - [Ereesmees GougeAchob Ad ety

Googhe Maps Actiity Login Actvity Master/Detail Flow Navigation Drawier Activity Scrolling Activity

oo | I o | [

d ¥ &
JUN .12 BU9elEnINIslaen Template 2949 Activity
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13) szUsnguTnaskansnsimuateliiu Activity dn uaslieres Layout Aegudl v.13
yinsiruatelvifiiu Activity ¥an wazisuad Layout 19pnis waanady “Finish”

weagnianly

A Customize the Activity

Creates a new empty actvity

acanity Neme: | Manaction] e ety e
hmtmm B

mﬂhmz mm- (_mam ?
IMC\MMM [ A/

Ld - ; 0n \. W
{ #Thenameiaf the actity ey create ~ ) | T |
a1

Ul .13 yifweuamnasr s JeliiU Activity én-waztioua Lajout

14) ssUsngutheeianiiusioatliviontsasisld faguii v.14

Bie G e Bopas Goda Thesbin [t Bk i Ten 73 e

(3 | i LS 2 Py S
ORg e 1-.\.-..-\\ 2ope - VUG B L)) C W o A 7 ) A B
L/
07 Rt an - ‘ - - %‘;‘__ _:_I-t’__ E “\z (" H\‘@:} g = O&‘ ji
| B oty mpnamd v | Ty Monacies Wy _-_. et T \_r‘_ " »%amwhgdrmqhnm t
E gaciage ces.enasg] srgiinet.om . N\ 7 N £
s ot # Tslibd o s .
lf g + N
Ktemte Aoy Did o1 Wk S Q |
é Ih b F Qs . ~~flo 4F
[+ 1o salasn | VRIS PEARGETS Studic | 1F
i i Tl Car Ul at TREr s, @ ma featutes of B [DE Dy T@ad) Disse
51 tou Tou muy TVeER the InacureE Ceanbt i T BE while th caog stivs

& Canen

P Geenon the acreen. I YOU B B daio, vou E40 A ars et B Lo  from
| Do | T 0 U Dy miA FlR S

| D Shen T o st i
I
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= Temenat +}§nﬂrmm B g Mevuages 0 7000 = W2 pyent Log Emw
{3 Gradie budd fivishes in L 475 P0rms 2 mintes ago) 32 pestries runcnng WL CRLFS oot oty
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SU#l 0.14 wihasusnyaslustapu Android Studio



AMANUIN A
N135AAAY Apache, PHP, MySQL #1%3U Raspberry Pi
A.1 ¥n1sRane Apache, PHP, MySQL d1widu Raspberry Pi
1) Bufen1ssmanunang

sudo apt-get update
sudo apt-get upgrade

= 1Y)
;a:‘l.hﬂ A.1 NITTNLANLNALNT

2) vnshnsg Apache; MySQL, PHP., phpMyAdmin

sura apt-ger install apache2

sudo apt-get install mysql-server
sudo apt-getinstall phps

sudo apt-get install phpmyadmin

gﬂﬁ .2 ManANe Apache, MySQL ; PHP ; phpMyAdmin

3) a$alwd info.php 7 Aar/www/info,php

_sudo nane fvar/wei/info.php.

?Jﬁ .3 n13asalwa.info,php

4) fuvedaeludaslng
<?php
phpinfo();

2>

- o e, ¢ .
SUN A.4 MsfiusiAdeaslng info.php

7



5) Restart Apache wag MySQL

sudo service mysql restart

5Uil 8.5 N5 Restart Apache uag MySQL

A.2 N15AATY NABITIALUINIY

1) yMn1sinsslusunsy Motion

4) nms3ulusunsy motion

sudo service motion start

= [y .
5U# A.9 M33ulUsunsu motion

72
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AMARNUIIN 3

N15ANRALAZNISIeulUsNSY Arduino IDE

1.1 n1sAnaeluswnsy Arduino IDE a9ul Window

1) amulwaslwdlusunsuanddules http://www.arduino.cc/en/Main/Software

AU 2.1

©.0)

ARDUINO

Agcess the OnlineDE

ARDUINOWEBEDITOR L0 | o oo /7 ~ 3 N Teaetes ¥y
Gy N e s A . r—
FUE B e e

-

Ml Femry

9§
iy,
¥

Uil 4.1 wihvadmiunnifiven Arduind software

= an we - o = ) @ P
2) \@ensyuuuuRn1sMaeIntsagindy WHiden Windows Installer fagud 1.2

Download the Arduino IDE

| Windows il
Windows

ARDUINO 1.8.1 Windows app -

D cpan: W Softedre (1D8) manes € eaty 10

MacOS X

Linux

Lirux
Cetung Stared page for AsTAlATon Linux Ass

g‘l.lﬁ 4.2 v msuAUllvian Arduino software for window
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3) wihuaasnisamidluaniden “just download” nasaniuseauaulvandsa

AaguR 4.3

Support the Ardumo Software

its deveiopment. (US tax payers, piease note this contribution
will be used

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED

Bl TIMES (IMPRESSIVE') MO U ER JUST FOR ARDUIND AND
LENMINGPBOARDS o HUNDREDS CF COMPANIES ARDUND THE WORLD ARE
LSIMG THE IDE TO REOCRAN THELR ICES, INCLUDINCG COMPATIBLES

S. AND EVEN COUNTERFBIRS, HEUBLACCELERATE ITS OEVELOPMENT
WITH & SMALL CONTRIBUTION! REMEMSEG, OMEN SOURCE IS LOVE

$3 5 $10"1.,/8257_ %50 OTHER

j
g P

g‘dﬁi 4.3 mhveamivan Arduino software

) ieandlvandiiouriviinmefindy Software axisanmingoldsiayaisosdvanslindn
“| Agree” flaguhi 4.4

€9 Arduino Setup: License Agreement & x

o Please reuiaw the license agreemmtbeﬁ:re lnstaﬂmg Arduino: Ifyou
acceptall terms of the agreement, dick T Agree.

GNU LESSER GEMERAL PUBLIC LICENSE A
Version 3, 29 June 2007
Copyright {C) 2007 Free Software Foundation, Inc. <httn:/ifsf.oral/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing itis not allowed,

This version of the GNU Lesser General Public License incorporates the terms
and conditions of version 3 of the GMU General Public License, supplemented
by the additional permissions listed below.

Cancel I Mullsoft Install System v3.0

o

S

JU# 1.4 mhveuanteyadving
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5) 198 Check components IidanAndaivanuaIndnys “Next” fegufl 4.5

@ Arduino Setup: Instaliation Options = >

Check the components you want to install and uncheck the components
o you don't want to install. Click Fext to continue,

Select components to install: % Install Arduino software
Install USB driver
Create Start Menu shorbout
_ Create Desktop shortout
Besodate tino files

Space required; 416, TMB

Cancel ] B ETTI  ST < Back

g‘dﬁ 4.5 vitivauans Options

s & £y o i g £ o o & ¥ o
6) ANz Mg uwnane LA a s RnslUs s wus iR mue

muAn Default vaelusinsy udanaty Install asgudn 1.6

@ Arduino Setup: Installation Folder — <

Setup wil install Arduina in/the: following folder. Toinstallin a different

‘ fdfdtsur, dlick Browse and select another folder: Click Install to start the
installation.

Destination Folder = —

C:\Program Fies (x85 . no Browse, .. l

Space required: 416, 7MB
Space available: 12,1GB

Cancel l Mullsoft Instal System w30

JUN 1.6 nh3auanansivun Path



7) wihvslansau n1sAnRleya Weluswnsuinnisfnaaasansdsing Shortcut

doydnwalves Arduino 1198 Desktop AIFUT 4.7

@ Arduino Setup: Installing —

Extract: igmp.c

Show details |

(5.0

Ribifl=oft Ty sestausten W30 btk I Hass

= Lo = 3
FUN LT RUDUARINITAARY

8) Icon Arduino Faguvl 48

Arduino

= :
UM 4.8 Icon Arduino



9) wihvsuanmLsnvelUsUNTU Arduino AsgURl 4.9

& sketch_marl6a | Arduing 1.8.1 - O 4

sketch_mar1Ga

Fc;j setup () | Ll
// put vour setup code here, te run Once:

void loop() |
/ put your mein code hexe, to-run repasteddys

Arduinc!/Genuino Uno on COM3

= v
sUN 4.9 wihasusnveslusinsy Arduino IDE

i
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@ S T R e ! s & g Y, o ¢
ﬁﬁﬁ"iﬂﬂﬂ']'imﬂﬁ‘lﬂﬂ'iﬁ]ﬁﬂu’iaﬁlﬂ@lﬂL‘Uu‘ﬂ‘uﬂ@uﬂ'ﬁﬂ\ﬂF"‘mﬂW{L‘U\T‘lU'ﬂqﬂIﬂ?LLﬂﬁNlﬂﬂﬁUaiﬂ

Arduino ds18asid8ne4d

10) sievaiainfureuiunesiiugoainess

11) fendleasniies lnaunfnininisdiousaudiazyinednluss

12) 1 File -> Examples ->Basics -> Blink ﬁﬂgﬂﬁ 110

& sketch_marlEa | Arduino 1.1
File Edit Sketch Tools Help

New CtleN Built-in Examples
Open... Cti+Q
Open Recent ‘I 02.Digital
Sketchbook: 1 03Anslog

g SER i} 04.Communicatian
Close Chrl W 05.Cantrol

Save
Save As...

Cirl+§
ChteShift+5 "}

08 Sensors
O7.Displsy

PageSetup  CHISShiftsP,.| oo
: 7 Gauisa
Print CekeP
H 10 Starterkrt_BasicKit

Preferences  CtilsComma T1ArduinolSP

Quit. Ctrl+Q ! Bl faradgbond
Adafruit Circsit Playground
Bridge

Espload

Rabot Control
Fratot Malse
D
Serve

,M AnalogRezdSerial

1 BareMinimum
3 DigitalRigadSerial
1 Fade

ReadAnalogVoltage

g‘dﬁ 4.10 N1569A1 Arduino

13) idenueiaiiidanu 109 Tools -> Board S.dangu Mg 411

B sketch martta | Anuing 14T
Fila £t Skekch o5ls Help
dhuto Format
drchive Suetch
Fis Eneadig & Reload
Serial Marikor
Serial Blotier

WiFI101 FArmware Updater L
Port: "COM] {(Arduine/ Genuina Unz)® |
GetUesrd Inta

Progummen "AVIESE mid™ 3
| Burn Bootloader

Boards M:

Arduing AVR Boards

Arduing Yin

Arduina Duemilanove or Diecimila

Arduino Nana
Arduinc/Genuine Mega or Mega 2560
Arduing Mega ADK
Arduino Leonardo
Arduino Leonardo ETH
Arduino/Genuino Micro
Arduino Esplora
Arduinc Mini

Arduing Ethernet
Arduino Fic
Arduino BT

LilyPad Arduino USB
LilyPad Arduino

o = =Y -ﬁ |
EUW 4.11 §an Board Ne94n15L00U#D
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14) fwua Port A4 1T Tools -> Port -> Com3 fagudl .12 mnlains1ulslud device

manager Uaggieieadasiliswdn Com Port AggUf 4.13

I sketch_maciEs | Arduing 181
File 41 Sketch Tools Help
Aute Format
Archive Sketch
shal marté () lr»codmg&kdold
POke seTop Serial Monitor
Serial Plotter

WiFi107 Firmware Updeter

Board: "Arduino/Genuine Uno™
Get Board info
Programmer, " AVRISP midi*
Bum Bootiasder

& Device Manager
File “Agtlen View (Hep
=m0 B ex e
vy IRCAZWEEYBZUWDM
3 & Audiatnputs and outputs
@ Bateies
Blugtocth
Hd Computer
= Dhhcdives
0§ Ditplay adaphers
= BVD/ED-REM drives
e Human Interface Devices
m IDE ATA/ATAR contraliars
4% Imaging devices
2 Keyboards
2.5 Memony techin clogy devices
) Mice and ether pointing devices
R Montors
(¥ Network adspter
§ Poits (COM & LP
@ Arduina Une (COMS)

b
B} Proceszor:
=) Sensans
B Software devices
i| Sound, video and game controllers
i Storage controllers

» BB System devices

B linivarcal Serial Rus rontrallers

' '

= =

JUN .13 %1n199599d0U Port fignilieusiaannuesaundsnauiianes
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15) adnduiesewsnegndmivaeulnduazadnUuiit lumanndmiusunanlysunsulus

Uesn Maguil 114

@ Blink | Arduino 1.8.1 - a o,

File Edit Sketch Tools Help - o

/ the setup functitn runasoncesuwhen ¥CU Dregs reset or power the
roid secupll {

f amitielize digital pip |LED BUILTIN a= an outpuch
pitigdes (LED _BUIDTIN. BDTEDT) 7

¥
/ the leep funcgion Eans cver and-oper agéin forsver
...... gl |
digrraliizice (LEQ SORLTIN, /4IGH); - /V Tund the LES SHYHIGH 13,
i=lay {1000) ; M waic _forfa seccnd A A
a3t IR o LED-SOILTIN, EOW) Lé-SuEn/the ITFR off Byamaking@
de 1ay{1000) ; M wairifcr a ‘Eecond |
} W

<7 Stidil. \R/N YW TR >

duine/Genuine Uno on COM3

3URA.14 mvedaupenivdtava e U Iaalusunsiiaslese








