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ABSTRACT

This thesis presents the wireless devices control system that consists of
combination of 2 main section. The first part is Raspberry Pi 3 Model B as
microcomputer that process any information from User Interface (Ul) on website by
Node-RED software. The second part is NodeMCU as microcontroller that send and
receive data from switch and sensor. Also, able to control various electrical appliance
such as lighting, fan and servo motor. Both parts are communicated by wireless
network and encrypted by ASCH that make this system easy to develop in various
environment. Database in this system collect usage data and able to develop in the
future. This system able to control from both on website with a smart phone or
computer yet the traditional switchgear. Additional equipment can be install depend
on user need, such as a video camera or motion sensor. So, it makes the system have
a wide applicable. The testing result was satisfied. The system responds quickly to
signal from both software and hardware control. Also, the status of the device correctly
displayed. Therefore, this system can facilitate, Improve the quality of life and reduce

the risk of fire from forgetting to shut down electrical appliances in homes or buildings.
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2.2 lulasaaulnsataas (Microcontroller)

2.2.1 TugalalW ESP8266

Tugalal ESP8266 1Wunssauiuees®y Microcontroller ffu Wi-Fi Module inlag
U3t Espressif System Tne ESP8266 1udevesiulefuuvesnvadluga @sled ESP8266 lai
finuilusunsu (Flash Memory) lus asldle@nisuen (External Flash Memory) Tunas
Wiulusunsy Aldideuserhulusinnea SPI vililuga ESP8266 uilunislusunsannnd,

loFlulasrpulnsaiansou lassaduneusnuasAuniIves ESP-1 flaguii 2.1

IJ £ 24 o 1
g‘lJ‘n 2.1 1As@519n18UsNLasALAUIY1U99 ESP-1



ESP8266 ¥invuiiusadulnnszuansa 3.3 i 3.6V mnsisanisiluléfugunsaldusg 4
THusssulrinszuanss 5v Sududeddraasuiaussiuintae iedesiulildilugaidene
nszualnihiilugaldaugeands 200mA Haudlunsiheu (Clock) 40MHz ¥ildiannsa
Tnurugunsaiildauige 1wy 98 LCD lidndnlulasreulnsataaseiinduy

1u (PIN) v8a Tugalalw ESP8266 faguit 2.2 widléidsd]

vee Wurdmiuelmduielilugavihauld Sauseulrinssuanseilfoude 3.3 fa
3.6V uagyInImm (GND)

Reset waz CH_PD (3o EN) iuniidosdolnuan ileSonldaui 2 vrifamnse
dnanli5idnlunald uruand1ansei Reset annsaudesasslild ud CH_PD (M3e EN)
Sufudestadniulnuaniniy Wenilidedlwuinlugasslivhanuiud

GPIO {HurA3nea Input/Output Yuiss 3.3V

GPIO15 Humniisiosionnsmas (GND) wintiu delilugavieuls

GPIO0 Wurdmiumadaniuuavhan mnthwnifainsas (GND) sudlvuelusunsy
mnaselisaininuInaz e it

ADC \fumeundanduwe Suusssiuligegadi 1V suam 10-bit msthluldnuduusedud

gandwedliisuiuwiudnnge

REST ™0
ADC/TOUT

CH_PD
GPIO16/USER/WAKE
GPIOL4/HSPICLK
GPIO12/HSPIQ
GPID13/RXD2/HSPID
vee

RXD

GPIO4

GPIOS

GPIOO/FLASH
GPIOL/TXDO
GPIO15/TXD2/HSPICS
GND

=~ 1% ° '
"]:'U‘“ 2.2 IﬂidﬂiqqﬂqﬂuaﬂLLE"I%W’]LLVIUQ‘U"I‘U@Q ESP-12E

ESP8266 Slagiafunatssu lasguilldfuanudsuuazldfunisiilufadauu
NodeMCU Platform e ESP-12E aiiujuiifinsifinensseduvineususiudsusiuau 6 1
1#A SCLK MOSI GPIO10 GPIO09 MISO uaz €S0 titaifunitléidouseniulusinaea Sp

- = W v < o o v
losnlugudug dedldan GPIO Bulunislélustarea Sl vhlviuseudnuildauls



2.2.2 auuanlRvas ESP8266

SDIO 2.0, SPI, UART

32-pin QFN package

Integrated RF switch, balun, 24dBm PA, DCXO, and PMU

Integrated RISC processor, on-chip memory and external memory interfaces
Integrated MAC/baseband processor

Quality of Service management

12S interface for high fidelity audio application

On-chip low-dropout linear regulators for all internal supplies
Proprietary spurious-free clock generation architecture

Integrated WEP, TKIP, AES, and WAPI engines

Wi-Fi 802.11 b/g/n and Wi-Fi Direct (P2P), soft-AP

Integrated TCP/IP protocol stack

Integrated TR switch, balun, LNA, power amplifier and matching network
Integrated PLLs, regulators, DCXO and power management units
+19.5dBm output power in 802.11b mode

Power down leakage current of <10pA

Integrated low power 32-bit CPU could be used as application processor
SDIO 1.2/2.2, SPI, UART

STBC, 1x1 MIMO, 2x1 MIMO

A-MPDU & A-MSDU aggregation & 0.4ms guard interval

Wake up and transmit packets in <2ms

Standby power consumption of <1.0mW (DTM3)

2.2.3 NodeMCU

NodeMCU #ie unanwesunilsiiusznauludae Development Kit (Hardware) §4571
1@1TUUsENIaNa ESP U199 ﬁ’uqﬂmtﬁ%’uq 1y nesmdnelwiaee wesnideusaniayg
(Connecton) 2aslwiss 1ugu aliuu PCB 1By fagui 2.3 Wieliigldannsalda
Vufiuazazainsen1swauundy wag Firmware (Software) fiilu Open Source 138y

E o b iz ¥ @
Tusunsusmentw Lua Wuiiugiu fimsfendlugalaln ESP8266 Falluniasa CPU winuag



Fudourodumetiiauuuliars (Wi-Fi) Selu NodeMcU V.1 fuagldmulugaiiiuduiu
ESP-12 \dienld NodeMCU V.2 1flu NodeMCU jufmusiosanain V.1 lu NodeMCU V.2
alilugaiiiudy Esp-12 Saudujulmidngaunu fnsuduuse PCB Tiuauawazeniu sh
Tanansaideuldau Protoboard Téviud asuuwas USB2Serial 910 CH340 Tusa V.1

{u cP2102 eantymiififussuuujiRnas (0S) vesrenitames

sUfl 2.3 Tnssasramsuenyes NodeMCU V.2

2.2.4 puauUAkasn13naldIu NodeMCU

Snwaizisiuvas NodeMCU As Immndeadsiulilasaealnsatass Arduino fifiwesn
GPIO fnanlud faguil 2.4 vlfausadsulusunsuiieldau 6RO Idlagnsdlidesi
guUnsaldue finvswannauaunsaldausiuiulusunsy Arduino IDE viil#aunsanmun
TUsuNsuAIEAY C/C+ iNTRRNELIsalun IRy Tnstanigdy loT iy

Web Server vuaidn, n1sia-Ualwsiu Wi-Fi Hudu

PIN DEFINITION

HUHHHHEYE

U 2.4 fumisnues NodeMCU V.2



NodeMCU thufl GPIO $1uau 10 21 (Pin) fianansaiduléiia PMW, 12C waw 1-wire dau
41 ADC azilluvueniawiz 8 USB-TTL Tudh i PCB Antenna dwiusudsdgyanalians 1d
nuRBULNAES (Connector) WUU Micro-USB dmiudnsuseiuliidonszuanss +5v uaz
amlvaniiifuwasvialusunsy lnsnaaudinianainzdndminduvedluga ESP8266 {Uu

wdn @MU NodeMCU V.2 fidenldie 3U ESP-12E

2.2.5 Mini Computer Raspberry Pi 3 Model B

Raspberry Pi iuussansufiamaivuinidngnimuilae Raspberry Pi Foundation i
armannsalumsiaialy Wy suenans, awisilanas, 19vih Web Server lusiu viad
=t a 1 d‘ fa < - € 1 i Qs 4
fienuannsalumsfnsedeans wasmuauaunsaiBianvsetindsingg t GPIO vasfuein
Fa3U7 2.5 Raspberry Pi ldfsguudfinas Linux Wuugru Jssvuufidnsnden way
Yuldfe Raspbian JadiuszuuufiAnisetiatiunianis muugnild@sulsunsuuy
Raspberry Pi @i Python uagaanunsalisulusunsumieg 108nns C/C++ , Shell Script 1Wu

#u Tnwendelusunsu Complier wauduntwa Python

GPIO Pinout Diagram

4 Squarely Placed 40 GPIO SMSC LAN9514 USB
Mounting Holes Headers Ethernet Controller

Run Header Used |
to Reset the P1

Broadcom BCM2835

MicroSD Card Slot
(Underneath)

DSI Display Connectar

Switching Regulator for

Less Power Consumption s Ethernet Out Port

ar

3.5mm Audio and

5V Micro USB  HDMI Out Port Compasite Output Jack

Power
CS1 Camera
Connector

P I ¢ o ' "
Eﬂﬂ 2.5 Iﬂ'33?‘5’]'337']8‘”9?—]Ltagwaimﬂqilﬂauﬂﬂmaq Raspberry Pi 3 Model B



2.2.6 AuautAuasnisAelday Raspberry Pi 3

Raspberry Pi 3 Model B 14311 CPU wuvu 4 wauuszanana ansaidousde Wi-Fi
802.11n 2.4GHz ua Bluetooth 4.1 (BLE) vilkanunsadeuseuuulfanefugunsaidus 1
L9 NodeMCU 1¥udu Tdauunduiudeyauwuy MicroSD Card g9gn 64GB 5895UNT
\Housa USB, HDMI, 3.5mm Audio, Ethernet uazil Connector d19SUTBLAAINALAZNED
favausndn 1y SulMdssarnnesa (Connector) WUU Micro USB +5V 2.5mA uviavan
40 w1 1u GPIO 26 1 dwmumsidenserugunsainiouan

SoC: Broadcom BCM2837

CPU: dcore ARM Cortex-Ab3, 1.2GHz

GPU: Broadcom VideoCore IV

RAM: 1GB LPDDR2 900MHz

Networking: 10/100 Ethernet, 2.4GHz 802.11n wireless

Bluetooth: Bluetooth 4.1 Classic, Bluetooth Low Energy

Storage: microSD Card

GPIO: 40-pin Header, populated

Ports: HDMI, 3.5mm analog audio-video jack, dx USB, Ethernet, Camera

Serial Interface (CSI), Display Serial Interface (DSI)

2.3 A1 Python

2.3.1 i’aa&mﬁaqé’wmmm Python

a1 Python Wunmendeulusinsussdugaliiuegrsnirendumsideulusunsy
dmsuinguzasvialunay Python tuliunwiuuy Interprete fignosnuuulneiiviug
faevilildnenldietu uarlaswadnersimenivnsililusunsuwesannsadilauuidn
nsdeuldalagldussiiniitosaniiniwiatny Cr+ uay Java danwiiugnimuelid
Tasadaisalalinsdouldadlehenlulysunsudnluauidusunsueelng

A1 Python Wuntwfiauiseadrsnuldvainuatensguausiad (Multi-Paradigm
Language) agazaadaylsiiannniinis Coding tietunlslunumusuuuuiy udesdy
N1581LBIMANNITVYBINSTUIUTIALLUY Object-oriented Programming, Structured

Programming, Functional Programming wag Aspect-oriented Programming 1101311494
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= o /1 ar = 5 o o u = ]
WUULAEN waztanlysiuiu ge Python umi'fluﬂwmumiwn%aawummuﬂﬂmuaﬂwagu

(Dynamically Type-Checked) wazld Garbage Collection lunisdaniswiieaausn

2.3.2 Ya1AuYaIn1Y Python

fwsen1sdoud Tauamw Python flanairsvesnlidudeudilade Fdlaswads
2% Python 3zAa18AUAIEENIN LNSIENTW Python a$atunilagldnimd ﬁﬂﬁ@ﬁ
fuinsntdegudaldauniw Python 1dlisnn uenanillasfnwiesdimiudaveugs
vilinsdanisivasudennu was Text File lailusge

Lidendurilddnelag Hedu insrzdautsniw Python agneldduans Python
Software Foundation License (PSFL) aifunas Python Software Foundation (PSF) Fadl
Snwarad1ofuasaNSulLuUBEI3 General Public License (GPL) %84 Free Software
Foundation (FSF)

=

THldmangunanwesu lutiswusnae Python gneanuuuldnuiuszuy Unix agiase
wilutagiulafimsWaurfudanty Python IanansaldfussuutfiRnisdug enfivu
Linux Platform, Windows Platform, OS/2, Amiga, Mac OS X uass';ulﬂﬁﬁzwﬂﬁﬂ'ﬁﬂﬁﬁ
\NET Framework, Java Virtual Machine ¥i1e1ulé @3l Nokia Series 60 fignansavinanule
\unu

A Python gnadstulagldsiusuendiuivesnwmag anlideiy ey
A% ABC, Modula-3, Icon, ANSI C, Perl, Lisp, Smalltalk uag Tcl

Python @M15052UASRAILITBISEUUITITU COM, NET way CORBA Objects

dm%u Java Libraries udanmsald Jython iievinn1siagensduasannaiu
Python d43u Java Virtual Machine

dwdu NET Platform ud @anseld ronPython efiuniswaiunees Microsoft (e
¥l Python ﬂ’:umm‘iﬂﬁ’m’mlﬁuu Net Framework &dl4da3 Python for .NET

Python Suad Udyu Internet Communications Engine (ICE) uagn15353UAUTBY
wialuladdug Snunanglusuian

vieedainiamnenassnuin Python llannsavienuuisegeld usinwanideanisTa

Swiaule AawrsaRmuninlaluguwuuves Extension Modules #tagluguuuuves

TUsunsu C ¥139 C++ w304 SWIG w3a Broost.Python
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A1 Python arunsaRaunduntwuszian Server Side Script fis N191191UB4
7191 Python agviiusuil Server wdssadwsnduands Client ilviianuvasnsdegs
wazdeaunsaldn1w Python Wawai Web Service ladnéne

Tianszuuudmsmsaiaduleddusaguiiionin Content Management Systems

(CMS) Ba CMS NfiTatdssnn uazilsavideinaumeniwn Python fia Plone

2.4 phpMyAdmin
phpMyAdmin iiudiuseuszaruiiarslasnien PHP Gelddanisgrudeya MysaL
WU Web Browser laganunsafiasvinnisasagiuteyalua vieviinisaing TABLE Twiq

Qs e - -:: & o s 14 L 2 ar n’j ar
wazdsdl Function NYdmIUNITNAGOUNIT Query UBYANILNIWT SQL WIBUNUUY 83

1
[

a1509n13 Insert Delete Update vidaudinssvisldmdanineg wmiloutuiunsldnnmn sl
Tunsasenseteya (Table)

phpMyAdmin 1Julusunsuuszian MySQL Client fantsildlunisinnisdeya
MySQL H1u Web Browser lalagnss phpMyAdmin shilarinauuu Web Server iu PHP
Application ﬁl{i’ﬂmﬂuﬁ’ﬂmi MySQL Server ANUAIM50989 phpMyAdmin A

1. @39uazau Database

2. a¥1auazdnnis Table Wy wnsn, auwagiily Record, au Table, unly Field

3. niam Text File Waluinududeyalu Table 1a

4. vinaaju (Query) shnfds SQL

2.5 MySQL

MySQL A8 Open Source Relational Database Management System (RDBMS) Fawou
usn MysoL fuduvesuism MysoL AB udluflaguugiiduiiives MysQL Ae uid
Oracle Tns MysQL fudieindugrudeyaildsuaiudonlunisiuildauuu web
Application \uagraun FududrunisdudsiiFondn LAMP (Linux, Apache, MySQL uaz
PHP) Taada8e19 Web Application #fin 1514 MySQL L9 TYPO3, Joomla, WordPress,
phpBB, MyBB, Drupal saulusterivleduualngiiiinisld MysQL ludumilswes Production
i3] Wikipedia, Google (llddruweanisaunmn), Facebook, Twitter, Flickr, Nokia.com way

YouTube udy
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2.5.1 paugulRvas MySQL

1. anfuayu Cross-Platform Support
. 5943V Stored Procedures
. 9993V Triggers uag Cursors

. @fuayu Information Schema

2

3

a

5. atfuayuy SSL
6. 9835UN151 Query Caching

7. 5995UN15%1 Sub-SELECTS

8. 3933UN15%1 Replication WUy Master-Master waz Master-Slave
9. Full-Text Indexing waz Searching Using MyISAM Engine

10. 9995V Unicode

2.6 Relay
Relay #3031a8 A gunsaiidasundeiuladnfundssuniman iweldfgn
wihdudavessiadliasuanus ymihiduaied da-sie 2995 lnedounseualnvhlviu
ynaan Wi devselanidude dieveadigln wihdndansluiiadsnduduaniug
a v = o a ' v o o v
3usu NO/NO Ssaninsaifiadiuusegndlalunisaauninsasdieg ivihaoumuideans
TngSndinmsgmitnlélunuiisisinisaauan wisdndenasiiihniusedunianssua
g shesaruauiiusaiuaindt 1wy n1silalaknauussaulvnssuaadu 220V o

Microcontroller filtusssulnnssuanss 5V

2.6.1 daarsssislunslgay

1. ussidldon wieussduiiliSiadinuld AdsSiadesseymuseiuldanly wu
12VDC Aasadlusadulnnszuanss 12V wihiu winldinnnitleaannelusiiiadenses
wald womnldusadiusninun Siadagliviy

2. mslfnunssuaveshduda Masiadazseyly iy 10A 220VAC fie wihdudaves
Sadfuansanuuseiulvinssuaadu 220v 167 10A lunisléussensléliiiuaindad
fmusvdasnindnienitedasfumnudsmefiasiatufumihduda

3, Srunuvthduianisldou desdilsfsuunessiavemidudaidonisldin

WsESagusasituiiduiulasdnwuzraandunaliuilounu
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2.7 Relay Module 8 Channel

\Huyagunsaifisaneiiadinau 8 flfuuusinesidnndu weliaunsoldnuiud
Microcontroller ldazaanuazdasafoniau Tnsfidnvaznissameinsnag Iidsuay
e‘f’cyrywmwﬁwmmu‘lﬁuqﬂLﬁamﬁal,%‘ausia‘lﬁ‘lmaéw finsdsdaaludsiageis Opto-
Isolator wazuenaltglaseena niudlrsdesiulaliiinnssualvadounduludes

Microcontroller #aazvilvigunsaliinaiudemela

2.7.1 #9a235z e lunsidearu

1. NM55995UNIVINNUAY Microcontroller afinsinag

] s

) [ - o o o 24t £ o Y o w o W o '
2. usenuldenu vIauswunvinlwsiagvinnule Addsiagasseuausasuldauly wu

L]

12VDC Ao masldusssulnnszuansed 12V wintis aldunntveasangluiasiadenaay

R I e

3. MSIFNUNTELATaMTNAURE MiPnSadassyul) WU 10A 220VAC fie MUNAUREYDY

L]

Siaduuausonunswuldnszuaadu 220v o9 10A Tunsldauademsigluifuainai

o A 8 ' - a a AYENT S v oo w
fmuavsesiniantisafiatioetumnudsnenasiinTunuminguna

@ s

4. FIUIURTIFUAANISITIIU ADIAITIOIUIULAL TRV IMUNF U ATIA 89A15 bTI1U

wsgSadunasitiuilidnulasanwuraswTnduRaE LMoL

2.8 Message Queuing Telemetry Transport (MQTT)
Message Queuing Telemetry Transport (MQTT) \Ju Protocol fleonuuuuiionas

A ] & € o/ L3 ar <l
\Wausoluu M2M (Machine-to-Machine) Aia gUnsaliugunsal aduayunalulad 10T

4

=y

¢ a - aa { " P ' o g

(internet of Things) fio nAluladNdwmesilnauseiugunIainieg iy nsdniillede

¢ v & vd v w oa ¢ & o 8 w < - Y €1 o
sapud Insviend gy rivdumesule ilfaunsawenlesdemsiugunsalsingg 1a lng
] I - 3 = o L4 L3 € 1 ol v 1 afl
HuAIeTedunesilin Jezvibiuyvdanunsoniuaugunsalingg anniuls wu n1sds
= - A §
Wa-Ua Iflutuainaaundug

P o N < o 9 s fa o o  d

Wasnluslapeamilfinnusing senwuunnieldnuivgunsaididnvseiinduuia

& @ 1% PP 4 o fa o v ar o
LEn m'i'i'uawayalumsamaﬂmmmaﬂ LUUAIASHT T9uann1suuy Publisher wag

[~

Subscriber pATBTUNANNTTTNITIU Web Service A4ty Web Server tUugiananasening

i
- -

AoNTIMesYRlY wi MQTT agldiina1afiiundn Broker iievimini dan1sAa Su-ds

L4 1

'3 nl‘ 1 AJ - .
a:&aﬁsmﬂﬂqﬂﬂim wazvaludruiidu Publisher wag Subscriber
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& SUBSCRIBE '@

€ SUBACK PUBLISH

MOTT Client

p & PUBLISH O

MQTT Client MQTT Broker

d ar -4
JUN 2.6 wanAsYINIuYes MQTT

o =i

91n3UT 2.6 Az1ulédn Topic aztluiidredmin doyanay Publisher sanluds
Broker 9ufiaefl Topic MAuliiaus nsdlie Subscriber 198998 Topic ialTanteyadn
feans wileuunisadasifiuaundnvesmisdoiuiatunds Fevemld afuioumilou
Topic uazganiifie Publisher Wiaflaaiiiviladeiasa e Broker favimilsdofiuviands
peAUIEABUTEY MQTT Protocol 3zUsznaulusae Broker Publisher wag Subscriber
i ] < o v al 1 ar o v o & w o o
wazedInazitninuanasiueenly Tag Broker inuthimudinarsmaainnisiu
Jan211 laed1984970 Topic Publisher agvimiinassdtayaludaiatiotiug Subscriber
o v ol a %) Ay a v 4 » oY ae v oA v
Iryimifireggmsiuasuwlaestenii ig1edeie Topic 1y hitidanmiaulauas

fimsdsuuvasiagvinisfsteyatug wldau

2.9 Node-RED

Node-RED \futdesiiodmiuinimuilusunsy lunisideussguasalensawasidriu
APIs (Application Programming Interface) Fauduniswaualusunsuuuy Flow-Based
Programming Aifinii Ul dwfusinwaualildausinu Web Browser ﬁﬂgﬂﬁ 2.7 Mlving
deurerdunianisinavesdeyatududesitg 1989390 Node-RED 1 Flow-Based
Programming Suiliunuazlaifioadeu Code Tunsimunlusunsinas eaudden Node
umaudideudafiannsonuay 1O 16 Tngaxil Node Whidenldnuetimannvane

@1115085149 Function JavaScript lalagly Text Editor ﬁﬁag:'[.u Node-RED wazfy
annsaduiin Function, Templates, Flows iislulfnuiusmidusely

Node-RED Hushauuu Node js vnlsimnzdmsunisldeniu Raspberry Pi lasain
Timsmennsties vuinglilug was Nodejs Swvhwihidusnanslsi Raspberry Pi @ansa

Ansiariu Web Browser wavaunsaiduq a
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¥, 1
]

[EEEeTd

g B :

{\.. _“ - -

o e 1

& —

&

&

31]*?'; 2.7 Tasaas1alusunsy Node-RED

2.10 iﬂﬁﬂﬂﬁiﬁﬂﬂﬂﬂﬂﬂﬁiﬁﬂI.SJ'Sﬂ’lL'W'e']ﬂ'lil&ﬁﬂﬁ.lﬂﬂ‘l!ﬁ’]'iﬂumﬂ (ASCID

waah (ASCI) videsianaTguTesanigelinuiansuanAsuasaume (American
Standard Code for Information Interchange) tJusiasnuseiivsenausiednusaziu (av
9130n inSpamnlssAReULardadnYainneY Tnsudazswassumuiieds nusewiiai Ly
s 65 (augtudv) ldunusnwsie (A) fusilvg dudu swaweangnifiduswanaidlunis
doansvetsvuunonanef waziaissledoarsuuuAdvaciiey aeldnnsquaresaniiu

UINIFIUUNIYIRanT§oLuIn (American National Standard Institute : ANSI) UaqUuil

Snuszviaua 256 6 nmsdaiutoyawuy 8 On Iudenldmsdeansmenindrsiauuy

ASCIl 55w Raspberry Pi uag NodeMCU

2.11 Wendu Interrupt

interrupt e M3ATamzmshuedusunsIman WaiRnmanisaiuniegnedu v
W cPU luvhauTusunsuidvualiidedianis Interrupt Wit eladadulusunsud
fuald CPU azndunvhaniilusunsuvdnauund Tae Interrupt i 2 Ussian Ae

1. External Interrupt LJun1snavaussiamgnIsainiguen i nsasuulag
Fugyraudien Input

2. Internal Interrupt unsmauausssiamgnisainigly wu n1svinauves Heidu

Timer/Counter
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Tunsldaulidentd External Interrupt tia3uAnswWasuulasssalinduuutung
Tngldifds Attachinterrupt() Tumsadhs Siguuuunsldausd
Attachinterrupt(Interrupt, ISR, Mode)
Interrupt fig suntsvasudigenisldau Tns NodeMcU aunsaldarun GPIO ¢t
MINY U1 1YY
GPI004 v¢ldian 4 w3e D2 Al
ISR #ip Foveailaituiiahliuavieimsdenldrudedans Interupt Aifvuaty
Mode fig gUuuuNsiin Interrupt 31 5 gUluy
LOW 2ziAan1s Interrupt ieviidmummalidaouadu Low
HIGH 3e4finms Interrupt Wevfiruvuslidaouediu HIGH
CHANGE 2ztfanTs Interrupt dlawnfismualifinswasuudasanuy 1wy HIGH
\Ju LOW w38 LOW 1Uu HIGH
RISING azifianns Interupt Watniinmualifimswaeuaauzann LOW {u HIGH

FALLING 9eAR@ms Interrupt ilemnitmvualifimatdeuaniugann HIGH i Low

Main program Main program

Interrupt

: ‘%) AU | ““4(%. End of handling routine

< o o
JUT 2.8 mavinuvesitandu Interrupt




UNa 3

N1588NLUUINITUAZNTSUBUTUSUATY

3.1 29955udy v InaIndduna

luduneuusnvesnisiaudeanisdyyiaeida (nput) tiedinisgunsaisngg
(199970 NodeMCU vhanuflussdulwnszuanss 3.3 s 3.6V Seaiiansasuseiu 3.3V Tu Tag
THIWdssa1nen +3.3v defuainddunaviuuy Normally Open (NO) uazsafumuug
10k WSmnsmid (GND) mniusieriisesnisldsudyanaudiidumissewinaladi

Ffnuniu esudyamuanuuzeTy (RISING) fiagui 3.1

U 3.1 nssienesudgygatnnaing

3.2 2995A7UANUAEA LED

- = a a9 v I a = ' s
vaenwoadn (LED) dusssulnnszuansanldiuluiiu 5v 3eauisaasldaruiu
NodeMCU l¢laamsa il siadiadunufivanildmusuvasaueadiidifumduniueuin
dl L = s Q) ddA 1] Qr
3300 Wotastunszualuiiiu daluidudivasnusadfinaeviauadvn GND 98962

NodeMCU faguil 3.2
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o
3UM 3.2 2saspuauviaen LED

3.3 2495AUAYN Servo

MslguneInes Servo tuldEyQIn PMW IHBAIUANAIMMALANTTLY UALTIDIRINGT

& qvl £ &l P - a‘ o = =i 2 ] J
w3 Servo HuspimsIWiauenszuansIn +5V WaEwinu Jwasdinislfundsinalvain
mousnie vasa L298N Tnesevndugrauniuandiduaislndinies anglw +5v idriuane

! o v o oas (3 s n‘.: o J
duns uagspaedAIUNI1IA (GND) iAgafiuviavun Asgui 3.3

JU#l 3.3 193muAuNBIARs Servo
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3.4 19955UAT DHT22

DHT22 dulugasziinsudasuiann 4 vliindeiiies 3 weguds fe VCC, OUTPUT,
GND viaulanussdulvnszuanse 3.3 fis 5V vilvisiadu NodeMCU lalaemse aall saane
VCC Wiiuw 3.3V sieane OUTPUT idhiiuunildSudyyudeyauagsaans GND Winieiy

ﬁqgﬂﬁ 3.4

SUT 3.4 299530 DHT22

3.5 2asAUANTIad
Tunsmuaugunsallvihfldvunssiulinszuaady 220v duliiaunsaildlagnse
#28 NodeMCU I fiosldnnsmaunnmasdausig Relay Module Fsdsnisiodygaslv

ell’ P2 v o ow a s @
nszuanss 3.3V 1ol Tolwideanssuanss +5V inemuaunihdudansesfulninssuaady

[
=i i

wun 220V 18 mstersaseuavild fail seaglwidss VCC 141AU1 Vin 183 NodeMCU
Faflusasulvinszuanss 5V deans IN v GPIO MldruRu uazse GND sauify Tud
yo9199susIulnnTEuaady 220v tulidnae Line dauaeduumasinesefuniinduia
COM uarUasdrugunsaiidnfuniduda NO 3o NC udaudnislday lufifidenld

wiinduda NO issimanisliaanuzsumudunsdnmeasinihnssuaadu dagui 3.5
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P | =
JUT 3.5 M3RBIRIMIUANTIAY

3.6 299suladlviBBInsTuaRTS 5V

Tumsld i luumdssngliudnazanain infinssuaadu 220V usszuutiurinaud
uswiulvinszuanss 3.3V waz 5V 1@enld Switching Supply 220VAC to 12VDC auaiiin 5A
Hugunsaisaelmdn Seraidrfuuase L298N dwannsadugunsaiusedulvinszuanse 12v
wuu PMW laluauins wagamuisadisusesulnnszuanse +5v 1inuda NodeMCU waz
guUnsaiduq 1y wawmas Servo 19 nsAprnaTvhlAlaeTeNsel +12V uazT GND w89

Switching Supply Waz L298N \iemeiu ﬁ“fﬁ'dﬁ 3.6

5Uii 3.6 masiensaslnides 5V uag 12v
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3.7 wanmsadnuuudnaestu
Tumseenuuusitutuesziuuandfiduiainisviaulududieg veahy i
wenfueghedaseniu NodeMCU fimunsluituiiiug Taefdhuadheanusiu Acylic Ta uay
InsdeunsauMe eI \isuansfiuiisneg fueneenainiusgsdaan uasiivasnueads
unuvaenldl i Servo uawpSuMUNBIMBITLIAYTY TunaLeMUANgUNSalneY melush
Y Feinnsagduntihussuuudians Raguil 3.7
Fagillunsadratusians
1. waiu Acrylic la

. NSEAYA

. wNwanann

. Yunm

2
3
4. N3pU
5
6. HNANNEVAIRN
.

. @l

d -] v
U 3.7 wuuIaaunulaesiu

[LLV)]
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3.8 n1seanuuugunsalmeludiu

gunsalnislutuldniseenuuudaglusunsu SOLIDWORKS uagiluainatudie
o =y L3 - . 1 d‘ < = L5 r
LAseIWuN 3 U& (3D Printer) Usenaumiey Usegiany, IWey, 919604, UTEHUIUNY, UTUNY,

Taslv, ’hnseunenes Servo uaznaeaindaiuay feguil 3.8

curaQ. Prepare (-] : S a TN P Sokdvew - I

/

5Ufl 3.8 Fusuiigneenuuuiaelusunsy SOLIDWORKS



23

3.9 mMsWaulusunsy

o«

3.9.1 TUsunsunissunazdednneuasuasadingd

&>

Cr

Interrupt

Wi-Fi Connect ? Reconnect 4

Read data from

Switch/device

Timer ++

ﬂmer = 1000 Sec

S

‘ T Send data to
Yes Raspberry pi

Read data from v 'y
DHT22
Return from interrupt
Timer Reset o

= ) [ & o f
gﬂ‘n 3.9 Flow Chart TUSHASNANSS ULAYEIANII NS ULYBSLASEING

NgUT 3.9 WukkunmuansTusunsunsTukasderanisuresuazaing Tnaileiu
579 NodeMCU agvinsidessadyayias Wi-Fi Pniuiatunaessiunm denm
r1ulU 1000 Fuit Node-MCU ag8ufanisulens DHT22 duduteuivesiiinAgamai
wazpudy lesumudiezdutunatlml widefinsnaduvdeswdansumeiiy

NodeMCU avasrnfignuluéis Raspberry Pi @uillu MQTT Broker



¥ = d L]
3.9.2 Wsunsunsradavanusagavasaindinaldlunisdedndaya

Laststate = 0

Counter =0

Buttonstate = 1

False

Counter ++

Laststate = buttonstate

A

Counter —

3UM 3.10 Flow Chart T:LJ'SLLﬂ'iuGmaaauaﬂ1uumaﬂ°uma'amea'lﬂum‘mﬂwaua

True
¢———<_Laststate =1

24

= i a ¢ d T
93U 3.10 Wuwsuamnsaseasvaarangavesaindiieldlunisdsindeya lne

A - ° al o ot X
Waiunmsrinau Tusunsuasdinnsasrnugiulag Bottonstate = 1, Laststate = 0 uay Counter = 0

TUsunsuazyinismsivdeuA1ves Bottonstate gnnaluudivielsl vngnnaluudiazyinlv

= o 1 v ] o d‘
finsiuAsuailu Laststate Tnilauiu Bottonstate talnlusunsu Update an1uzvaq

andluliagdu
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3.9.3 Wsunsula-Un LED Tasldainduuuniana wasainduuuvanuls

Button Data From

Button State <*——
NodeMCU

Server By Send Data to
LED ON , LED OFF
Raspberry pi NodeMCU
4
Show Data on Button Data From
Node-RED Node-RED Ul

d < vV = & - « 3
3U# 3.11 Flow Chart Tusunsuila-Un LED laeldadnduuuniina wavainduuuganias
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Wsunsulun1saruauwes NodeMCU

L g v o
N1. ¥9IUIVBIUTUINADY

#include<ESP8266WiFi.h>
#include<PubSubClient.h>
#include <Servo.h>
Servo mysernvo;
Ve o Y T T L
int myCounter = 0;
int buttonPushCounter = 1;
int buttonPushCounter2 = 1;
int buttonPushCounter3 = 1;
void callback(char® topic,byte* payload,unsigned int length1){
Serial.print("message arrived[");
Serial.print(topic);
Serial.println("]");
for(int i=0;i<length1;i++)
{

Serial.print(payload[il);

}
iflpayload[0]==49) {digitalWrite(16,HIGH); buttonPushCounter=0; }  //1
if(payload[0]==50){digitalWrite(16,LOW); buttonPushCounter=1; myCounter = 0; }//2
if(payload[0]==51) digitalWrite(5,HIGH); buttonPushCounter2=0; } //3
if(payload[0]==52){ digitalWrite(5,LOW); buttonPushCounter2=1;}//4
if(payload[0]==53){ myservo.write(180); buttonPushCounter3=0; }//5
if(payload[0}==54)1 myservo.write(0); buttonPushCounter3=1;}//6

Serial.printin();
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}
const char* mqtt_server="192.168.1.88"

WiFiClient espclient;

PubSubClient clientimqtt_server,1883,callback,espclient);
LTI 1110001/ DERINE 1 11711

/*const byte sensor_1 = 12;

const byte sensor_2 = 13;

int value_1 = digitalRead(sensor_1);

int value_2 = digitalRead(sensor_2);

int flagl = 0;

int flag2 = 0;*/

int buttonState = 0; // B_LED

int lastButtonState = 0; ~ //

const int buttonPin =0; //

const byte interruptPin = 0;

int buttonState2 = 0; // B _FAN

int lastButtonState2 = 0,  //

const int buttonPin2 =2; //

const byte interruptPin2 = 2;

int buttonState3 = 0; // B_DOOR

int lastButtonState3 = 0;  //

const int buttonPin3 = 14; //

const byte interruptPin3 = 14;

I IHISETURLI 11117717/

void setup() {

Serial.begin(115200);

Serial.print("connecting”);

WiFi.begin("MYNETWORK","helloecc");

while(WiFi.status()l=WL_CONNECTED)X
delay(500);

//S5ID,PASSWORD
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Serial.print(".");
}
Serial.printin();
reconnect();
i
myservo.attach(4); //servo pin
myservo.write(0);
pinMode(sensor_1,INPUT); //sensor_1
pinMode(sensor_2,INPUT); //sensor_2
pinMode(0,INPUT); //B1 LED
//pinMode(2,INPUT); //B2 FAN
pinMode(14,INPUT); //83 DOOR
//pinMode(5,0UTPUT);//FAN
pinMode(16,0UTPUT);//LED
pinMode(interruptPin, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin), B_LED , RISING);
pinMode(interruptPin2, INPUT PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin2), B_FAN , RISING);
pinMode(interruptPin3, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin3), B_DOOR , RISING); }
I 111 RECONNECT /2117 HT LT 11T ETTT T 1T LT T T LT 1177
void reconnect(){
while(WiFi.status()l=WL_CONNECTEDX
delay(500);
Serial.print(".");
}
while(\client.connected()){
if(client.connect("ESP8266Client1452"){
Serial.println("connected");

client.subscribe("BATHROOM™);
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}
else{
Serial.print("failed,rc=");
Serial.println(client.state());

delay(500);

}
1T 11 1B atcond 14111 L LT LT 1T 1Y
void B_LED({
buttonState = digitalRead(buttonPin);
if (buttonState 1= lastButtonState) {
if (buttonState == HIGH ) {
buttonPushCounter++;
}
else {
}
delay(50);}
lastButtonState = buttonState;
if(lastButtonState == 1){
buttonPushCounter--;
if (buttonPushCounter %2 == 0) {
client.publish("B_BATHROOM","1");
Serial.printn("1");
}else {
client.publish("B_BATHROOM","2");

Serial.println("2");



117177717 17777777 777777 /Button 2//71177777171111771777
void B_FAN(X
buttonState2 = digitalRead(buttonPin2);

if (buttonState2 != lastButtonState?2) {
if (buttonState2 == HIGH ) {
buttonPushCounter2++;
}
else {
}
delay(50);
}
lastButtonState2 = buttonStatez;
if(lastButtonState2 == 1){
buttonPushCounter2—;
if (buttonPushCounter2 %2 == 0) {
client.publish("B_BATHROOM","3");
Serial.printtn("3");
}else {
client.publish("B BATHROOM'","4");
Serial.println("4");
}
}

}
IIIHIITE 0177 /Butcon _3/711111111111111117117

void B_DOOR()
buttonState3 = digitalRead(buttonPin3);
if (buttonState3 I= lastButtonState3) {
if (buttonState3 == HIGH ) {

buttonPushCounter3+-+;
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}
else {
}
delay(50);
}
lastButtonState3 = buttonState3;
if(lastButtonState3 == 1)
buttonPushCounter3—;
if (buttonPushCounter3 %2 == 0) {
client.publish("B_BATHROOM'","5");
Serial.println("5");
}else {
client.publish("B_BATHROOM","6");
Serial.println("6");
}
}
}
L ARe S Y T
void loop() {
// put your main code here, to run repeatedly:
if(lclient.connected())
reconnect();
}
client.loop();
i
/¥int value_1 = digitalRead(sensor_1);
int value_2 = digitalRead(sensor_2);
iflvalue 1 ==1)
{
flagl = 1,



}
iftvalue_2 ==1)
{
flag2 = 1,
}
iflfflagl == 1}
iftvalue_1 ==0 &&value 2 ==1)
{
myCounter++;
delay(300)
flagl = 0;
char num[5];
String str;
str=String(myCounter);
String (str).toCharArray(num,5);
client.publish("number”,num);
}
}
iflfflag2 == 1}
iflvalue_2 ==0 &&value_1 ==1)
{
myCounter-;
iftmyCounter<0){
client.publish("number","0";
}
delay(300);
flag2 = 0;
char num(5];
String str;

str=String(myCounter);



String (str).toCharArray(num,5);
client.publish("number",num);
B
iftalarm==1){
tone(0, 2000); // Send 1KHz sound signal...
delay(100); // ..for 1 sec
noTone(0),  // Stop sound...
delay(100);
}}

N2. 99UIUVDIIIUIIADS

#include<ESP8266WiFi.h>
#include<PubSubClient.h>
#include <Servo.h>
Servo myservo;
VL e\ Y S o L e T &
int buttonPushCounter = 1;
int buttonPushCounter2 = 1;
int buttonPushCounter3 = 1;
void callback(char* topic,byte* payload,unsigned int length1){
Serial.print("message arrived[");
Serial.print(topic);
Serial.printtn("T";
for(int i=0;i<length 1;i++)
{
Serial.print(payload]i));
}
if(payload[0]==49) {digitalWrite(16,HIGH); buttonPushCounter=0;} //1
if(payload[0]==50)}digitalWrite(16,LOW); buttonPushCounter=1; }//2
iflpayload[0]==51){ myservo.write(180); buttonPushCounter2=0; } //3
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if(payload[0]==52){ myservo.write(0); buttonPushCounter2=1;}//4
iflpayload[0]==53){ digitalWrite(4,HIGH), buttonPushCounter3=0; }//5
iflpayload[0]==54) digitalWrite(d,LOW); buttonPushCounter3=1;}//6
Serial.println();

}

const char* mqtt_server="192.168.1.88";
WiFiClient espclient;

PubSubClient client(mqtt_server,1883,callback,espclient);
Vi S5 N S
//const int ledPin = 16; // the pin that the LED is attached to

int buttonState = 0; // B_LED

int lastButtonState = 0;  //

const int buttonPin = 12;  //

const byte interruptPin = 12;

int buttonState2 = 0; // B_DOOR

int lastButtonState2 = 0;  //

const int buttonPin2 = 2; //

const byte interruptPin2 = 2;

int buttonState3 = 0; // B_PLUG

int lastButtonState3 = 0; //

const int buttonPin3 = 14; //

const byte interruptPin3 = 14;
Vs Sz
/

void setup() {

Serial.begin(115200);

Serial.print("connecting");

WiFi.begin("MYNETWORK","helloecc"); //SSID,PASSWORD
while(WiFi.status()l=WL_CONNECTEDX

delay(500);
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Serial.print(".");

}

Serial.printin();

reconnect();
myservo.attach(5); //DOOR

myservo.write(0);

pinMode(12,INPUT); //B1
pinMode(2,INPUT); //B2
pinMode(14,INPUT); //B83
pinMode(4,0UTPUT); //PLUG
pinMode(16,0UTPUT); //LED
pinMode(interruptPin, INPUT _PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin), B_LED , RISING);
pinMode(interruptPin2, 1NPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin2), B_DOOR, RISING);
pinMode(interruptPin3, INPUT PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin3), B_PLUG, RISING);
}
I IEL 171721771117 LIRECONNECT// /11111 11T 1T 11T LT AT 11T
void reconnect(){
while(WiFi.status(!=WL_CONNECTED)
delay(500);
Serial.print(".");
}
while('client.connected()){
ificlient.connect("ESP8266Client1451")}
Serial.println("connected");
client.subscribe("BEDROOM");
}



else{
Serial.print("failed,rc=");
Serial.println(client.state();
delay(500);

}
T 1 1711 1BUton/ /7117111111 7711 177777
void B_LED(X
buttonState = digitalRead(buttonPin);
if (buttonState != lastButtonState) {
if (buttonState == HIGH ) {
buttonPushCounter++;
}
else {
}
delay(50);
}
lastButtonState = buttonState;
if(lastButtonState == 1)}
buttonPushCounter--;
if (buttonPushCounter %2 == 0) {
client.publish("B_BEDROOM","1");
Serial.println("1");
}else {
client.publish("B_BEDROOM","2");
Serial.printin("2");
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LTI I111171111Butcon_ 2//17711171111171111117
void B_DOOR(){
buttonState2 = digitalRead(buttonPin2);
if (buttonState2 != lastButtonState2) {
if (buttonState2 == HIGH ) {
buttonPushCounter2++;
}
else {
}
delay(50);
}
lastButtonState2 = buttonStateZ;
ifllastButtonState2 == 1)}
buttonPushCounter2—;
if (buttonPushCounter2 %2 ==0) {
client.publish("B_ BEDROOM","3");
Serial.printin("3");
} else {
client.publish("B_BEDROOM","d");
Serial.println("4");
}
}
}
T 1710711 /Butkon _3///1111111111111117717
void B_PLUG(X
buttonState3 = digitalRead(buttonPin3);
if (buttonState3 = lastButtonState3) {
if (buttonState3 == HIGH ) {

buttonPushCounter3-++;
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else {
}
delay(50);
}
lastButtonState3 = buttonState3;
if(lastButtonState3 == 1)
buttonPushCounter3--;
if (buttonPushCounter3 %2 == 0) {
client.publish("8_BEDROOM","5");
Serial.printin("5");
}else {
client.publish("B_BEDROOM'","6");
Serial.printn("6");
}
}
}
ITIHTTITITEIELH 1T LA Coopd /11111 EITITIE T T L 77T
void loop() {
// put your main code here, to run repeatedly:
if(lclient.connected())
reconnect();
}

client.loop();

n3. MaAUYIYRIIUIIADY

#include<ESP8266WiFi.h>
#include<PubSubClient.h>
#include <Servo.h>

Servo myservo;



IIITIII117171717711 7711/ callbacks///1711117111111711711777

int buttonPushCounter = 1;

int buttonPushCounter2 = 1;

int buttonPushCounter3 = 1;

int buttonPushCounterd = 1;

void callback(char* topic,byte* payload,unsigned int length1){
Serial.print("message arrived[");

Serial.print(topic);

Serial.printin("T");

for(int i=0;i<length1;i++)

{

Serial.print(payload(il);

}

if(payload[0]==49) {digitalWrite(16,HIGH); buttonPushCounter=0; } = //1
if(payload[0]==50)digitalWrite(16,LOW); buttonPushCounter=1; }//2
iflpayload[0]==51) digitatWrite(5HIGH); buttonPushCounter2=0; }//3
if(payload[0]==52){ digitalWrite(5,LOW); buttonPushCounter2=1;}//4
iflpayload[0]==53) digitalWrite(4,HIGH); buttonPushCounter3=0; }//5
ifipayload[0}==54) digitalWrite(4,LOW); buttonPushCounter3=1;}//6
iflpayload[0]==55){ myservo.write(115); buttonPushCounterd=0; } //7
if(payload[0]==56)}{ myservo.write(25), buttonPushCounterd=1;}//8
Serial.println();

}

const char* mqtt_server="192.168.1.88";

WiFiClient espclient;

PubSubClient client(mqgtt_server,1883,callback,espclient);
Y s N i
const int ledPin = 16; // the pin that the LED is attached to

int buttonState = 0; // B_LED1

int lastButtonState = 0;  //
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const int buttonPin = 2; //
const byte interruptPin = 2;
int buttonState2 = 0; // B_LED2
int lastButtonState2 = 0;  //
const int buttonPin2 = 14; //
const byte interruptPin2 = 14;
int buttonState3 = 0; // B_LED3
int lastButtonState3 = 0;  //
const int buttonPin3 = 12, //
const byte interruptPin3 = 12;
int buttonStated = 0; // B_DOOR
int lastButtonStated = 0;  //
const int buttonPind = 13;  //
const byte interruptPingd = 13;
LS SIS o i
void setup() {
Serial.begin(115200),
Serial.print("connecting");
WiFi.begin("MYNETWORK',"helloecc"); //SSID,PASSWORD
while(WiFi.status()!=WL _CONNECTED){
delay(500);

Serial.print(".");

}

Serial.printin();

reconnect();
i
myservo.attach(0); //DOOR
myservo.write(0);
pinMode(2,INPUT); //B1
pinMode(14,INPUT); //B2
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pinMode(12,INPUT); //B3
pinMode(13,INPUT); //B4
pinMode(16,0UTPUT); //LED1
pinMode(5,0UTPUT); //LED2
pinMode(d4,0UTPUT); //LED3
pinMode(interruptPin, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin), B_LED1 , RISING);
pinMode(interruptPin2, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin2), B LED2, RISING);
pinMode(interruptPin3, INPUT_PULLUP);
attachinterrupt(digitalPinToInterrupt(interruptPin3), B LED3, RISING);
pinMode(interruptPind, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPing), B_DOOR, RISING);
}
I 11T 107 1111171 £ PRECONNECT/ /11T L E T T L LT T 1T T 11T
void reconnect(){
while(WiFi.status()!=WL CONNECTED)X
delay(500);
Serial.print(".");
}
while(lclient.connected())f
if(client.connect("ESP8266Client1453"))
Serial.println("connected");
client.subscribe("STOREROOM");
}
elsef
Serial.print("failed,rc=");
Serial.printin(client.state());
delay(500);



}
}
I 1 1B atcon/ /111111111 11111 117117
void B_LED1(X
buttonState = digitalRead(buttonPin);
if (buttonState != lastButtonState) {
if (buttonState == HIGH ) {
buttonPushCounter++;
}
else {
}
delay(50);

}

lastButtonState = buttonState;

if(lastButtonState == 1)

buttonPushCounter—;
if (buttonPushCounter %2 == 0) {

client.publish("8_STOREROOM","1");

Serial.printtn("1");

}else {
client.publish("B_STOREROOM","2");
Serial.println("2");

}

}

}

I 117711 1Buton _2/711111111711711117117

void B_LED2(){
buttonState2 = digitalRead(buttonPin2);
if (buttonState2 != lastButtonState2) {
if (buttonState2 == HIGH ) {
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buttonPushCounterZ2++;
}
else {
}
delay(50);
}
lastButtonStateZ = buttonStatez;
ifllastButtonState2 == 1){
buttonPushCounter2--;
if (buttonPushCounter2 %2 == 0) {
client.publish("B_STOREROOM","3");
Serial.println("3");
}else {
client.publish("B_ STOREROOM',"d");
Serial.printIn("4");
}
}

}
I T 1/ /Button 32/ HTITTEL 1717117/

void B_LED3(){
buttonState3 = digitalRead(buttonPin3);
if (buttonState3 != lastButtonState2) {
if (buttonState3 == HIGH ) {
buttonPushCounter3++;
}
else {
}
delay(50);
}
lastButtonState3 = buttonStateZ;



if(lastButtonState3 == 1){
buttonPushCounter3-;
if (buttonPushCounter3 %2 == 0) {
client.publish("B_STOREROOM","5");
Serial.printtn("5");

}else {
client.publish("B_STOREROOM","6");
Serial.println("6");

}

1

}
T 1 /B utton G/ /7111711117141

void B_DOOR({
buttonStated = digitalRead(buttonPind);
if (buttonStated |= lastButtonStated) {
if (buttonStated == HIGH ) {
buttonPushCounterd++;
}
else {
}
delay(50);
}
lastButtonStated = buttonStated;
if(lastButtonStated == 1)
buttonPushCounterd--;
if (buttonPushCounterd %2 == 0) {
client.publish("B_STOREROOM","7");
Serial.println("7");
}else {

client.publish("B_STOREROOM","8");



Serial.println("8");
}
4
I 111111 Loopl /11111171111 111711117117
void loop() {
// put your main code here, to run repeatedly:
iflclient.connected())
reconnect();
}

client.loop();

n4. ¥9UUAUVAIUIUTIADS

#include<ESP8266WiFi.h>

#include<PubSubClient.h>

#include <Servo.h>

Servo myservo;

int limit =0;

int count=1;
VT e\ e L i
int buttonPushCounter = 1;

int buttonPushCounter2 = 1;

int buttonPushCounter3 = 1;

int buttonPushCounterd = 1;

void callback(char* topic,byte* payload,unsigned int length1){
Serial.print("message arrived[");

Serial.print(topic);

Serial.printtn("T");

for(int i=0;i<length1;i++)

{
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Serial.print(payload(i]);
}
if(payload[0]==49) {digitalWrite(16,HIGH); buttonPushCounter=0; }  //1
if(payload[0]==50){digitalWrite(16,LOW); buttonPushCounter=1; }//2
iflpayload[0]==51) digitalWrite(5,HIGH); buttonPushCounter3=0; }//3
if(payload[0]==52){ digitalWrite(5,LOW); buttonPushCounter3=1;}//4
if(payload[0]==53){ count=1; limit=0; buttonPushCounterd=0; } //5
if(payload[0]==54) count=0; limit=0; buttonPushCounterd=1;}//6
Serial.printtn();
}
const char* mqtt_server="192.168.1.88"
WiFiClient espclient;
PubSubClient client(mgtt_server,1883,callback,espclient);
Y e iy = o N A L
const int ledPin = 16; // the pin that the LED is attached to
int buttonState = 0; // B LED1
int lastButtonState = 0; = //
const int buttonPin = 13; //
const byte interruptPin = 13;
int buttonState2 = 0; // B LED2
int lastButtonState2 = 0; ~ //
const int buttonPin2 = 2; //
const byte interruptPin2 = 2;
int buttonState3 = 0; // B_DOOR
int lastButtonState3 = 0;  //
const int buttonPin3 = 14; //
const byte interruptPin3 = 14;
int buttonStated = 0; // B_LIMIT
int lastButtonStated = 0;  //
const int buttonPind = 12;  //
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const byte interruptPind = 12;
s N
void setup() {
Serial.begin(115200);
Serial.print("connecting”);
WiFi.begin("MYNETWORK","helloecc"); //SSID,PASSWORD
while(WiFi.status(l=WL_CONNECTED)
delay(500),

Serial.print(".");

}

Serial.println();

reconnect();
I LT T LT T TP LT LT L T 1
myservo.attach(4); //DOOR
myservo.write(0);

pinMode(13,INPUT); //B1
pinMode(2,INPUT); //B2
pinMode(14,INPUT); /83
pinMode(12,INPUT); //LIMIT
pinMode(16,0UTPUT); //LED1
pinMode(5,0UTPUT); //LED2
pinMode(interruptPin, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin), B LED1 , RISING);
pinMode(interruptPin2, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPin2), B_LED2, RISING);
pinMode(interruptPin3, INPUT_PULLUP);
attachinterrupt(digitalPinToInterrupt(interruptPin3), B_DOOR, RISING);
pinModel(interruptPind, INPUT_PULLUP);
attachinterrupt(digitalPinTolnterrupt(interruptPind), B_LIMIT, RISING);

}
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I 1110021112211 71711 17711 /RECONNECT// /111111111 111171 717117711/
void reconnect(){

while(WiFi.status()l=WL_CONNECTED)
delay(500);
Serial.print(".");
}
while(Iclient.connected(}
iflclient.connect("ESP8266Client1454"))
Serial.printIn("connected");

client.subscribe("LIMINGROOM");
}

else{

Serial.print(*failed,re=");
Serial.println(client.state();
delay(500);

}

T L T 1 BUon/ L1111 1171111711
void B_LED1(){

buttonState = digitalRead(buttonPin);

if (buttonState != lastButtonState) {

if (buttonState == HIGH ) {

buttonPushCounter++;

}

else {

}
delay(50);
}

lastButtonState = buttonState;



ifllastButtonState == 1)}
buttonPushCounter—;
if (buttonPushCounter %2 == 0) {
client.publish("B_LIVINGROOM","1");
Serial.printtn("1");

}else {
client.publish("B_LIVINGROOM","2");
Serial.println("2");

}

}

}
L S o o v T T
void B_LED2(){

buttonState2 = digitalRead(buttonPin2);

if (buttonState2 1= lastButtonState2) {
if (buttonState2 == HIGH ) {
buttonPushCounter2++;

}
else {

}
delay(50),

}

lastButtonState2 = buttonState2;

if(lastButtonState2 == 1){
buttonPushCounter2--;
if (buttonPushCounter2 %2 == 0) {
client.publish("B_LIVINGROOM","3");
Serial.println("3");

}else {

client.publish("B_LIVINGROOM","4"),



Serial.println("a");
}
}
}
T 71718 utkon 3//711111111711711 7111/
void B_DOOR()
buttonState3 = digitalRead(buttonPin3);
if (buttonState3 I= lastButtonState3) {
if (buttonState3 == HIGH ) {
buttonPushCounter3++;
}
else {
}
delay(50);
}
lastButtonState3 = buttonState3;
if(lastButtonState3 == 1)
buttonPushCounter3-;
if (buttonPushCounter3 %2 == 0) {
client.publish("B_LIVINGROOM","5");
Serial.printn("5");
}else {
client.publish("B_LIVINGROOM","6");
Serial.println("6");
}
}
}
T 1B Utton_G/71111111717111111111/
void B_LIMIT({
buttonStated = digitalRead(buttonPind);



if (buttonStated != lastButtonStated) {
if (buttonStated == HIGH ) {
buttonPushCounterd++;
}
else {
}
delay(50);
}
lastButtonStated = buttonStated;
if(lastButtonStated == 1)
buttonPushCounterd—;
if (buttonPushCounterd %2 == 0) {
limit=0;
Serial.printin("7");
}else {
limit=0;
Serial.printtn("8");
}
}
}
Vs Y
void toop() {
// put your main code here, to run repeatedly:
ificlient.connected()){
reconnect();
}
client.loop();
i s SR
iflcount==1)

myservo.write(180);
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}
iflcount==0)
myservo.write(0);
}
if(limit==0){

myservo.writeMicroseconds(1500);
delay(100);
}
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Seven steps to calculate an R-C snubber

Measure the circuit's oscillation frequency (f,). See Figure 1

Step 1
P (top).

Add a capacitor (C,) in parallel with the rectifieror FET and
measure the shifted oscillation frequency (f,). Selecta C,
value that is several times larger than the rectifier's stated
Step 2 typical capacitance at full-reverse voltage in the data sheet.
In this example, the rectifier's reverse capacitance is 22pF,
so | chose a 100pF value for C,. A frequency shift of at least
50% is reasonable. See Figure 1 (bottom).

Step 3 Calculate the frequency shift ratio: m = ?

1

Cy
(m®-1)
(m?*-1)
(2rfp)?cy
Step 6 Calculate the starting snubber capacitor value: C,,,,;, = 3 = Co.

Step 4 Calculate the circuit's parasitic capacitance: ¢, =

Step 5 Calculate the circuit's parasitic inductance: L =

Step 7 Calculate the starting snubber-resistor value: R.,,,;, = EL-

0
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