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ABSTRACT

This thesis presents about design and development of smart hydroponics farm
which controlled by Human Machine Interface (HMI) and web application. The aim is
to develop a farming..systern with the ‘government or-Thailand 4.0. Including
environment controlled by‘majorfactors such-as temperature, intensity of light, acid-
base of the fertilizer and humidity in the air which affect the growth of plants in the
optimal condition. The growth of plants influenced by major factors for maximize the
efficiency of each plants species in the closed semi-automatic system. Environment is
simulated to suit the growth of plants. Closed automatic system can control the
temperature, amount of light, acid-base of the fertilizer and the humidity in the air.
These factors affect the growth of plants in the optimal condition can be determined
and show the value through Human Machine Interface (HMI) display or web
applications on device that can connect to the internet, such as smartphones,

computer.
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2.1.2.2 DFT (Deep Flow Technique)
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2.2 dngaansulan

iinadn n3ulon (Green Oak Lettuce)
- ergifiuifieo 40 - 50 3u

- grupiunisiw:iwdn 16 - 20 8oA1 C
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2.3.3 UL INTLHLN

wulgesTaszoznialunisiaszeenilagldluga Ultrasonic $9uiu Arduino
annsahlddre gunsalluga Ultrasonic fruusiugilumsinszezms nsvhauduiuy
-:l $ 73 s o -] o = o a nl 7 s d'
AaudviounduwalItinunAwIn Juvuzdmiuanldlunsnaunindnianing as2aduingi

aglusmilifiasnts fegun 2.6

SUR 2.5 Iuleeiinszgenng
2.3.4 WRIULED5INLLES

GY-30 Light Intensity Sensor-Module (BH1750FVI) Iu@ai’mmwm%’uum Lﬁuimqaﬁ
143 BH1750Rv anhsainmsidunasuaslunihadudnd (Lux) @iansamiluuszenddy
finanudaitaslumsarsnnlavso llglussuvdSusasainanlulifroaes wioau
Ugnduldllel fazun 2.7

d o
EUw 2.6 LYULEDIIALAY

2.4 lulpsaoulnsaians
2.4.1 Arduino UNO R3

Arduino WWuvasialulaspaulnsaiaasnsyna AVR filinsiauiwuy Open Source
Ao TnsiUamedayaraniu Hardware uag Software fuedn Arduino gneanuuuIn iy
lding deludamnzdmsugEududnu Megldaudaunsodaudas iaiuy daunse
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ANIIBYBIUD3A Arduino Tun1sdeguniniiaiusngg Ae gldeuaiinianesas
sidnnsedindornaeuanudrdeusioiiuiivn /0 vesuein viaifiemnvazainawisn
\dendeduuedalasy (Arduino Shield) Usgtansie9 1wy Arduino XBee Shield, Arduino
Music Shield, Arduino Relay Shield, Arduino Wireless Shield, Arduino GPRS Shield

v 2w & . v - ) 1 w =
Wudu ildfuuesa Arduino uddsulusunsuimunsels dagui 2.8

5U 2.7 Arduing UNO-R3

sunuunseulysinsuuL Arduino

5U#-2.8 sUuuunMstdgulusunsiun Arduine

Layout & Pin.out Arduino Board (Model : Arduino UNO R3)

e

nan
4]

(L
L)

L O RREERREE SRERRRT e

gﬂﬁl 2.9 Layout & Pin out Arduino Board (Model : Arduino UNO R3)
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2.4.2 ESP8266

-~ S P a v oW v o £y
ESP8266 Ao luga Wi-Fi Nflanufitayasendasiuaiuisalsunsuasiule vinlv
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ESP8266 1udnisunvasdvasluga ESPB266 dwiufindafdoansuuninsgiu
Wi-Fi Faruiiusssulain 3.0-3.6 Taad vheuldnszualnamis 80 faduond sesiudds
Deep Sleep luntsusendanasaru lonszuataunia 10 lulaswoud arunsa Wake up
nduundstayaldinatesnndt 2 §ad3unfl anelull Low Power MCU 32 Bit vinlviilgu
TUsunsudesuld $2995 Analog Digital-ConvertervilsianunsaguA191n Analog & Ay

azldun 10 Bit vioulavaeiigl -40 §a 125 a9 aalaea

FSP8266 Andaiu Wi-Fi wuu Serial dynsatdeuluswnsuasluludv Tasld Arduino
IDE 16 vilvinisdleulusunsusazldaudusosdis adaenunisly Arduind kazanuisafnse

e 1 | o A
UNTRIBUY AT IBuLgR ANy AeFUN 211

3UTl 2.10 Tuga Wi-Fi (Model - ESP8266)

Tassairauazuildaulidneazvadluga ESP8266

e GPI00 Wuvdnsuidanluue lasdiadafit GND autlnualusunsy Wi

sean1slivinauunAnlidesse
= - v ! = [
® GPIO15 Wuninewsiaas GND welvlugariia

® CH PD w3e EN iluniidesdelul VCC tite Pull up dyayies Wlugavinay

Tugaunagulsifion Reset 11l lafosnisdian et CH_PD fu GND
® Reset mofulu VCC 1ile Pull up duaas lediosnsiien Tideduln GND
o vC Wundmiuiiglidss Windes 3.0-3.6 Taad
® GND sofulw 0 Thad

oGP0 WurA3nea Input/Output ¥ewdilw 3.3 Taad
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® ADC 1 Analog Input Suusasiugega 1 Taas Auagden 10 Bit (1024 #)

ESP-126 DEVELOPMENT BOARD 7% . . &
PINOUT A SRR — - (L8 1ThI

TSR G mmaih. BAEVE o selint

LW e
L fn bt arbe e SPATY 38
- I

gﬂ 9211 T,ﬂi&ﬁi’NLLa“"lﬂm‘ljdﬁumaﬂ‘l‘:}mwﬂmiﬂma ESP8266
2.5 QUNI0ILANINA
2.5.1 Human Machine Interface (HMI)

Wwduila (Touch-Screen Proface %3e. HMI Proface) iluapduiauuy vl Tuszuy
amavinysy Taer HMILEo1R7n Human Machine Interface fnsiviangfio-idunmsvineulag
Feansfuseninsauiviaiosdns LLamLam'lugUuwﬁLﬂuﬂ51ﬂﬂﬂmn°ﬁu laen13vinau
afurouvayshvaduia (Touch Screen Proface #3a HMIProface) asduuyutunauyumti
d3udousafy PLC urveduda (Touch Sereen Proface W3® HMI Proface) lutlagouil
anunsadusiuduestunamiguuunsmiin (Lllfdudiasap endastraty vuniae
29390dUAA (Touch ScreenProface 38 HMI Proface) mmmuamamwmanﬂ%‘aqquﬁwﬁ
\Foudafiuvie LLﬁmnws'ﬁﬂmuuazﬂ%mm‘uaqﬁﬂﬁﬁﬁﬁaquiuﬁammxﬁulﬁ wazgufuRauds
annsadadaliansvhauvenaissguiiliivieeduda (Touch Screen Proface 3o HMI
Proface) ﬁdgﬂ‘ﬁl 213

31i17'i 2.12 Human Machine Interface (HMI)
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2.5.2 LBADdA
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2.5.3 S1a¢

3106 (Relay) (Hugunsailwiinviianis Feimihfidadersasuuuideiuaing lne
puaumMseumewihedivaneyssan dustiadvunadnililunudidnmseindily
wdSadrualngililunulniiusgs lnofigusramhauandsiuaanly udlindnnis
yheuiiedeadeiu dnsunniiadlulden awldlunisiadensas Madiiaddaanansn

denltoulavannvaieguuuy fagui 2.16

8 Relay Module

gﬂﬁ' 2.15 8 Channels Relay Module

nelu Relay azUsznauludasunaantazvtiauis

=

oy &uild NC (Normally Close) \lumin&uiaundle Tasluaniisuna
whdEassseaiuYl COM (Common) Uasazasevialududauiled
nszualwililnanuunain

o yiladurla NO (Normally Open) 1lusthandaunila losluanniviniaz
avgoy LugnioRuwn COM.(Common) urte deunafuldodinszualwiva

NIUUARIN

® 1 COM (Common) WuvWighldeuTudlseming NC uaz NO Jusgiuii

ypuztuiinszualialnanuveaianiold widudalusiad 1 dieonad

Vo

1 -4 I ar L d L] o IJ
11NN 1 ¥n Yusgiugndnuardnumsvesungniily daguin 2.17

U u

I ¢¥ A T ¢ b
a2 ) = /_..‘_"."
I Tt T e

U 2.16 dydnwalluwasinivedsdiad

Calt



18

o ° = ¢S | A | o o
#ENNITNUTDS a1y Tudiuvesunadn Weilnszualwinlvaniu agvinldusadn
a = ° s v oo e ' 5 ' ) a A f Y v o w
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-Jy 1 a i o v s d' 1 7 23 s s 1 v
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NC @98 lauasdiul NC AU COM wag NO fiu COM uaagiuiniinisvinauiin-fuanuue

ABNENITYINUYETI RS
2.5.4 Us3avia

Peristaltic Pump u3avie wieduinasens Wuly (Pump) Agnihluldivauld

= 5 o iad | YR

wannvateguuuukaznanraneaaavns e niluduibiftudiulavesduiinsduda
furaanadluaisenaay (No Contaminate) A7115aa9A1USU1AINABIN1S LADE1 L NEINT

(Precision) ﬁa‘gjﬂﬁ 2.18

Uit 2.17 Thidnsia

& o as = v ol i
Juagynasvausa Roller lunaviareenausnagvaamvarlviedouiniuaiu Roller

lngansensavoyiidn dedudaniy Roller Wisaeq asunarvvauisngieainganialud

1
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= '3 @ @ o AI 1 e A lﬂ'
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| . - i
Wurhaugnananeluvemedreens (inside Diameter) 6459219

u u

Peristaltic pump Qi FeguLMIN i lunneieuiiues
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wrng TusMLusIBeN diagninius Ingon nnrsspian e luIRe BN

fegrswinagnie s RssumnfugLiadEn UASERT I UTBIGNT R

5UN 2.18 nanmaiuvestisavie



19

2.5.5 dallpezumsy

5l - w o & v e o -
Julaozunsy (Diaphragm Pump) ms’ifﬁmuwﬁﬂmﬂuﬂmﬁ%mmu@mﬂuaammw
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Aagun 2.20

gﬂﬁ 2/19 Usilapzimnsy

tuleazunsuimnzaunsidnuanvateguiuy wu Tlunsinees TdvinaToamu
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2.5.6 Ustin DC 24V u 11006PH. Ussiniugsninusin

U1t Ungu: Uuud-DE 12V 3u-11006PH TddmiuganToguiiidviesanainue

1

[
==l

1 ¥ W 1 o 1] a ‘!l o g !l’ ’B‘ 1
W ddeamsszaietadueninnueavar daansnunsesiundanneenuazguuitUe
v v a 3 = th Y] AN w5 - B 5 i
Uanla lidwasesguianaeininluGesen dowutmhaunisvauy vietmitluvedan

wieliiAamsuisureni fguNn.2.21
AauUATNYY DC wuuguuy Bilge Pump Ju 1100 GPH

e anip3asthni1 DC fu 1100GPH anunsaguuiligean 4,000 dns/dnlis

o ussnul 12 Tan Tonuwnasanelvudewdadliiln 12 Than e wsenelaiu

LUMLADITOUUR 1Ua15Lwaa YIoRaNULKIlUa1SIwadlAEns
e nszualvily 3 weuUs

® wuiavawinesn 29 Nadwns Tuihdsaeanld 4 was
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sU#t 2.20 turh DC 24V $u 1100 GPH Usziantuganiudin

YU

2.5.7 AaNunNDN

' = v o $9wd =l = a 2
srUUNUMLenAe sruuhidadililudesasden TeaBemnniuiuilunuen uag
semenateilulounlfodalaeiuil awnsailuysze ndlaluaulivainvataguuuy i

g L3 ° i 3/ | v L -
amavngsy 1ssnusfeviemanty wesheyiareia Nldvusniudu (Dudu dgui 2.22

d o r
gm'l 2.21 Aanunuen
2.5.8 WAaNIZUILaNIA

o ) @ = e w & u w
wﬂail'iz'u"lEJ@"Iﬂ’lf"ﬂﬂiéqﬂi‘l]‘[s%ﬁﬂuﬂuﬂ?']uﬁau mﬂmmqq AIUNAFUAIUITNTZUNY
AMUSeu Tigann WAL LIawagagiy aifunsinaiituesgnimiauiuy s

anwiwndeunglulssien wegun 2.23

JUN 2.22 sinauszungena

2.6 LAULINNWALATY

Web Based Application #38 Web Application (iuuwenwndiadu) Ao Tusunsud
WeunieianuuuiuledlnaSonldnuniunisesuladnissuuduwesiis (Internet) 3s

dunsile (Intranet) fldarursaldauneonndindulaiteniu Browser ((us1iwes) 1oy
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Internet Explorer, Firefox, Google Chrome Uuqﬂﬂitﬁﬁhm WU ABURILADS WAULAR

annsniviy Wudu

Jafves Web Application (Bunewndiadu) As aunsaldnulaealaglinadac
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2.6.1 NETPIE (Network Platform for Internet of Everything)
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Felsrypraialuldnulneil web Portal Tl saaslounasinnsinuuazansves
wennaiady uargUnsalldTiiuled httpsy/netpieo saudifeufueiou 2558 1uduu
NETPIE 1§11 Middleware #ivalandn (Wenimilesindauduq) 10y Distributed MQTT
Brokers ﬁqgﬂuLaﬁauqmﬁmwﬂﬁﬁw{N‘] (Things)wARaRedeansuazyin MU I UHLIE NS

A42ANUKUY Publish/Subscribe
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deanssgvinigunsnifu NETPIE salufeshwamnivaoadulunsgetaya Microgear iu
Open Source Waga1nsanMInastnann https:/github.com/netpieio lne tu Yagiudl
Microgear 113U OSWag Embedded Board uane fiiiurtiuslumjinianieuynaie
Faguil 2.24

£ o8 & K

Y 1

sU#i 2.23 13ty NETPIE
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2.7 wasanelu
2.7.1 Power Supply

uwvasaneln (Power Supply) Wugunsalidrendsaulwilidulvanlniy Jurii
Tafuunniign Tunisudamdsnulwiansuuuunis ldudnguwuunils widniuaediens
wanedis gunsalfiuvamasuguuuunis (Wu wasuna, wisnuiel, wdnuuaseniing)
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o o o v a{ '3 &
nsEuEnse (DO) anwazaTsaeufe Yuuinulasnseualwiagan 220 1ad Wy 3.3 Thad,

& s

5 Thad uay 12 Taadf sasufl 2.25

U

g‘dﬁ 2.24 Power Supply

2.7.2 Boost Converter

DC Boost Converter 2asiRsiksiliiiigszuvaings irnuselefives XL6009
feenuuundrefuiiledUasuanion LM2577 wiliss@Eomgininiosinauily
nsefindgatia 400 kHz uaslassadameluitidy MOSFET grisadnunseualdiaan 3 uoud
Flaguit 2.26

o Sulyl Input maus 3-3¢ Taad wasamnsauiuln Output Wsaus 4-35 Taas

® 239581115084A I Input AUABINITLE Ar8n15USUAT R-Trim Port

PRIINAIAILA

o 9959zyinsUTunsesuluia Output TiredidnluliAuduseay Input 92

wUSHU



23

3‘1]17; 2.25 DC Boost Converter

2.7.3 Buck Converter

NATAALIIAULUU Step-down MIa5ENBNLUVIT Buck Converter ldanussnuain
wssruadlinias Timannisalntedanieada (L) Fvihlvllanuiouuazaiugadaridaly
wae ldindloudunisaaussiulesld IC nszna 780317 Mlunldndnnisannawilviin

AMUTBUE MasUARBUTRsIneSlBanIT IR LAILaTaY AN TEIE OUtput WuTy faguil 2.27

‘gﬂﬁl 2.26 Buck Converter
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3.2 M3RaNWUUNITAUANNETUdAIUAY
3.2.1 MsiausiasEndng Arduino UNO R3 fiulwuiens

Wunisee Arduino UNO R3 AULULEDSIASE 82NN bUlwas TALAS WULTDSIn

goun)iiuarANAN wazlwuaTInAN pH AIgUR 3.5

31Jﬁ 3.5 2393151 Y0UAasENIN Arduino UNO R3 Auleuiges
3.2.2 Maliiausiassing ESP8266 nulwuges

\Junqsae ESP8266 NUILUILESINTZEL I Wwywe SRl iwureTingungiuay

& fu 1 @ =
AUTU WAZIYUTBIINAT pH AN3UN 3.6

Output => 5V

fritzing

JUN 3.6 1IN\ TaNADTZNING ESPB266 fultues
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3.2.3 p1s@ausaszinelulasaaulnsaasfuasiwuwas
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.
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3.4 Flowchart n1syinauvasszuululsasau
3.4.1 Flowchart N19%11414Y8419UL%a33IAA pH

\He9a1nA1 pH Mwmnzauiunisiadydulnussinadnlaenalide 6.0 - 6.5 lagns
MUvBRgwaTindT pH Ae (Wer1 pH Heanit 6.0 axlatuiaviaiiieifivasazaneds

o 1 1 a 2 5 o a - 1 o [
Wrluszuu minan pH w1nndn 6.5 azdadudiierinuiilandnluszuu Tngnsinauiu

ﬁagﬂﬁ 311
C Start )

Input

pH sensor

&
F 3

Yes——p Add H20

Mo

Add Fertilizer [Fa—Teg

Web browser
and HMI

[

END

U 3.11 Flowchart nsvirnuvessulgasindl pH
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3.4.2 Flowchart N15¥191Uv899uL9asInAun

U

Wasnnguuginieuanfiazausenisiasgidvlavesdnadnne 25 - 30 996N
= ° € - = = ' a a
waldea lnemsyihanuvesruseiingumgiine Wegamaiuinnil 30 ssmwalded azia
o ] ﬂﬁi = = = 1 =
nsinuvesaruieniieangamplinelulsaieu mngugivesnin 25 ewwalded

axlamsvhauassgavuvien tnen1svihenbudsud 3.12

( Start )

v

Input

temperature

semsor

Temperature
>30°C

£YES

Roof ispray, ON NO
5 Seconds

Temperature
<25°C

A 4

Delay 60
Seconds
YES
9 v
Ventilator-ON Roof spray OFF

Web browser
and HMI

End

U7 3.12 Flowchart mMsviuvasuei inA1gumgdl
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o a s [l &
3.4.3 Flowchart N1SN1NTUYD UG ULLERIIAATAITUYU

A 1 E%, A 1 = = L7 o 1 = o

Wanaanudulueimanuuigaurensiasyivlavesinadnliaisiiudovas
85 1An1319 UYL ULLDS TARIANTUAD HIDAIANUTUNINNINSBYAL 85 ALTUANIS
o L2 dl ﬂ!l 1 ﬂ&' 1] } 7 =T
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auresieay lnensvhaudusaguin 3.13

Input
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sensor

_AA
. .

Humidity
>85%

\}/

NG

Fan ON [=YES

Humidity
<85%

YER

Fan OFF

Web browser
and HMI

h 4

End

U7l 3.13 Flowchart m3vhauvesiauwesindInLy
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3.4.4 Flowchart Msvineuvasssuulsasau Asguil 3.14

Taunnsianueesszuunislulsadauds IHeuwaslunisnsaindninwindey
nelulsasou ﬂ'mfgm'ﬁﬁ'm'm‘uaﬁswiiaL%auimaluimsaauim‘saLaa% LAAINANIUNLND

HMI wagliullawnalAty 'Iﬂaﬂﬁﬁwmmﬂuﬁqgﬂﬁ 3.14
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YES
Microcontroller e
v ¥
Web
Hivil
browser
Manua!
NO Manual

—K

Device

End

JUN 3.14 Flowchart msvhauresszuulsuieu
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2.1 TUSUATUAIUANNIFHINNTUKUY Manual input 489 Arduino UNO R3
#include "DHT.h"

#include <Wire.h>

#include <BH1750.h>

#define DHTPIN AQ

#define DHTTYPE DHT22

#define SensorPin Al

DHT dht(DHTPIN, DHTTYPE);
BH1750 lightMeéter;

float temp;

float humid;

int light;

unsigned long int avgValue;
float b;

int buf(10],temppH;

float phValue;

double pH,;

const int trigPin = 9;
const int echoPin = 10;
long duration;

int distance;

int aveValue2;

int dis[30],sum;

it %

#include <modbus.h>



#include <modbusDevice.h>
#include <modbusRegBank.h>
#include <modbusSlave.h>
modbusDevice regBank;

modbusSlave slave;

void setup() {
pinMode (A0,INPUT);
pinMode (A1,INPUT);
pinMode (6,0UTPUT);
pinMode (7,0UTPUT);
pinMode (8,0UTPUT);
pinMode (11,0UTPUT),
pinMode (12,0UTPUT);
pinMode(trigPin, OUTRPUT);
pinMode(echoPin,INPUT);

lishtMeter.begin();
aveValue2 ="sum/30;

slave.setBaud(9600);

regBank.setld(1);

slave. device = &regBank;
regBank.add(30001);
regBank.add(30002);
regBank.add(30003);
regBank.add(30004);
regBank.add(30005);

regBank.add(1);
regBank.add(2);
regBank.add(3);



regBank.add(4);
regBank.add(5);
}

void us()
{
//Ultrasonic Sensor//
digitalWrite(trigPin, LOW);

delayMicroseconds(2);

avgValue2 = ¢

sum = 0;

delay(100);
}

void ph()
{
for(int i=0;i<10;i+4) //Get 10 sample value from the sensor for smooth the
value
{
buflil=analogRead(SensorPin);
delay(10);
B
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for(int i=0;i<9;i++)
{
for(int j=i+1;j<10;j++)
{
if(buflil>buffj])
{
temppH=bufli];
buflil=buf[j];
buf[jl=temppH;
}
}
}
avgValue=0;
for(int i=2;i<8;i++)

aveValue+=bufli];

//sort the analog from small to large

//take the average value of 6 center sample

phValue=(float)aveValue*5/1024/6; //convert the analog into millivolt

phValue=3.5*phValue;
}

void loop()

{
us();

ph();

//convert the millivolt into pH value

iflregBank.get(1)==20)//Tank water system

{

digitalWrite(6,LOW); //Pin6 Relay5

}

else {
digitalWrite(6,HIGH);
}

iflregBank.get(2)== 0) //LED Light

{

digitalWrite(7,LOW), //Pin7 Relay4

}



else {
digitalWrite(7,HIGH);
}
iflreeBank.get(3)== 0) //Spray
{
digitalWrite(8,LOW); //Pin8 Relay3
}
else {
digitalWrite(8,HIGH);
}
iflregBank.get(d4)== 0)//-Dosing pump
{
digitalWrite(12,LOW); // Pin1l Relayl
}
else {
digitalWrite(11,HIGH);
}
if(regBank.get(5)=="0)// Fan
{
digitalWrite(12,LOW); -// Pin12 Relay2
}
else {
digitalWrite(12,HIGH);
}

regBank.set(30001,100*dht.read Temperature());
regBank.set(30002,100*dht.readHumidity());
regBank.set(30003,lightMeter.readLightLevel();
regBank.set(30004,10*phValue);
regBank.set(30005,aveValue2);

delay(200);

slave.run();

51



2.2 TUSINIUAUANNITVINTULUY Automation 983 Arduino UNO R3
#include "DHT.h"

#define DHTPIN AO

#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

float temp;
float humid;
int light;

#include <Wire.n>
#include <BH1750.h>
BH1750 lichtMeter;

#define SensorPin Al
unsigned long-int avgValue;
float b;

int bufl10];temppH;

float phValue;

double pH;

const int trigPin = 9;
const int echoPin = 10;
long duration;

int distance;

int aveValue2;

int dis[30],sum:

int x;

void setup() {
pinMode (AQ,INPUT);
pinMode (A1,INPUT);
pinMode (6,0UTPUT);



pinMode (7,0UTPUT);
pinMode (8,0UTPUT);
pinMode (11,0UTPUT);
pinMode (12,0UTPUT);
pinMode(trigPin,OUTPUT),
pinMode(echoPin,INPUT);

lightMeter.begin();

avgValue2 = sum/30;

}
void us()

{
//Ultrasoni
digitalWrite
delayMi

digitalWhit
delayMicro

duration = pul
distance = d [0

for(int x=0;x<30;x++)
{
dis[x] = distance;
sum = sum + dis[x];

.

avegValue2 = sum/30;
sum = 0;

delay(100);
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void ph()
{
for(int i=0;i<10;i++) //Get 10 sample value from the sensor for smooth the
value
{
buflil=analogRead(SensorPin);
delay(10);
}
for(int i=0;i<9;i++) //sort the analog from small to large
{
for(int j=i+1;j<10;j++)
{
if(bufli]>buffj])
{
temppH=bufli;
buffil=buf(j];
buffjl=temppH;
}
}
}
aveValue=0;
for(int i=2;i<8;i++) //take the average value of 6 center sample
aveValue+=bufil;
phValue=(float)avgValue*5/1024/6; //convert the analog into millivolt
phValue=3.5*phValue; //convert the millivolt into pH value
}

void loop()
{
us();
ph();
temp = dht.readTemperature();
humid = dht.readHumidity();



light = lightMeter.readLightLevel();

iflttemp>30)

{
digitalWrite(8,HIGH);
delay(5000);
temp = 29;
digitalWrite(8,LOW);
delay(60000);

}

else {

2? S r\@
SPayinansd

digitalWrite(8,HIGH);

delay(2000);

humid = 70;

digitalWrite(8,LOW)

digitalWrite(8,LOW);
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2.3 TWIHNTUATUANNISYIIULUY Manual input Y89 ESP8266
#include <ESP8266WiFi.h>

#include <SoftwareSerial.h>

#include <MicroGear.h>

#include <Wire.h>

#include <DHT.h>

const char® ssid = "xxx"

const char* password = "ooxx";

#define APPID "SmartfarmProject”
#define KEY  "x0000000000aX"
#define SECRET " xXXxXxxMaSIORX
#define FEEDID "SmartFarmDatalogger"
#define ALIAS _"fulloption®

#define DO 16

#define D3 0

#define D5 14

#define D8 15

//TEMP_HUMID

#define D5 2

#define DHTTYPE DHTZ22 //Define sensor type
#define DHTPIN D5 //.Define sensor pin
DHT dht(DHTPIN, DHTTYPE); //Initialize DHT sensor
int humid;

int tempe;

{ALEVEL

#define D7 13

ftdefine D6 12

#define trigPin D7 // GPIO13
#define echoPin D6 // GPIO12
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long duration;
int distance;
int avgValuez;
int dis[30],sum;

int x;

WiFiClient client;

MicroGear microgear(client);

int timer = 0;

char str[32];

//pH SENSOR

#define SensorPin AQ //pH meter Analog output to-Arduino Analeg Input O
unsigned long int aveValug; 7/Store the ‘average valde of the.sensor feedback
float b;

int buf[10],temp;

int sensorValue = analogRead(A0);

//LIGHT//
#define BH1750_ADDR 0x23
int readBH1750(eyte dev addr){
Wire.beginTransmission(dev_addr);
Wire.write(0x10);
if (Wire.endTransmission() != 0) return -1;
delay(200);
Wire.requestFrom((int)dev_addr, 2);
return (Wire.available() >= 2) ? (Wire.read()<<8)|Wire.read() : -1;

//dlofiAndsanain NETPIE
void onMsghandler(char *topic, uint8_t* msg, unsigned int msglen) {

Serial.print("Incoming message ->");
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msg[msglen] = "\0';
Serial.printtn((char *)msg);
String msg2 = String((char*)msg);

if (msg2 == "DosingON")

{
digitalWrite(16, HIGH);
microgear.chat('Relay pH", "ON");

}

else if (msg2 == "DosingOFF")

{
digitalWrite(16, LOW),
microgear;chat('Relay  pH", "OFF");

}

else if (msg2 == "HumidON")

{
digitalWrite(0, HIGH);
microgear:chat("Relay Humid", "ON");

}

else if (Msg2 == "HumidOFF")

{
digitalWrite(0, LOW),
microgear.chat("Retay Humid", "OFF");

}

else if (msg2 == "TempON")

{
digitalWrite(14, HIGH);
microgear.chat("Relay Temp", "ON");

}

else if (msg2 == "TempOFF")

{
digitalWrite(14, LOW);
microgear.chat("Relay_Temp", "OFF")
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}
else if (msg2 == "LightON")
{
digitalWrite(15, HIGH);
microgear.chat("Relay_Light", "ON");
}
else if (msg2 == "LightOFF")
{
digitalWrite(15, LOW);
microgear.chat('Relay_Light", "OFF");
}

void onFoundgear(char *attribute, uint8 t* msg, unsigned int msglen){
Serial.print("Found .new member >");
for (int i=0;i<msglen; i++)
Serial.print((char)msglil);
Serial.println();

void onlLostgear(char*attribute; uint8 t*msg, unsigned int msgten) {
Serial.print("Lost member —->.");
for (int i=0; ixmsglen;, i++)
Serial.print((char)msgfil);
Serial.println();

void onConnected(char *attribute, uint8_t* msg, unsigned int msglen) {
Serial.printin("Connected to NETPIE...");
microgear.setAlias(ALIAS);

void setup() {
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// put your setup code here, to run once:
pinMode(15, OUTPUT);

pinMode(16, OUTPUT);

pinMode(14, OUTPUT);

pinMode(0, OUTPUT);

pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
Serial.begin(115200);

Wire.begin();

dht.begin();

microgear.on(MESSAGE,onMsghandler);
microgear.on(PRESENT,onFoundgear);
microgear.on(ABSENT,onlostgear);

microgear.on(CONNECTED,onConnected);

Serial.begin(115200);
Serial.printin("Starting...”);

if (WiFi.begin(ssid, password)) {
while (WiFi.status() |= WL .CONNECTED) {
delay(500);
Serial.print(*.");

Serial.println("WiFi connected");
Serial.printin("lP address: ");
Serial.println(WiFi.locallP(O);

microgear.init(KEY,SECRET,ALIAS);

microgear.connect(APPID);



void loop() {
if (microgear.connected()) {
Serial.println("connected");

microgear.loop();

if (timer >= 1000) {
Serial.printin("Publish...");
microgear.chat(ALIAS,"Hello AA");
//UGHT
Serial.print(readBH1750(BH1750_ADDR));
Serial.println(" 1x.");
microgear.publish(*/light',readBH1750(BH1750_ADOR));

/TEMP+HUMID

humid = dht.readHumidity();
tempe = dhtireadTemperature();
sprintf(str,"%d,%d", humid,tempe);
Serial.println(str);
microgear:publish("/dht",str);

//pH sensor

for(int i=0;i<105i++) //Get 10 sample value from'the sensor for smooth

the value
{
buflil=analogRead(SensorPin);
delay(10);
}
for(int i=0;i<9;i++) //sort the analog from small to large
{
for(int j=i+1;j<10;j++)
{

if(ouflil>bufljl)
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{
temp=bufil;
buf[i]=buf{j];
bufljl=temp;
}
}
}
aveValue=0;
for(int i=2;i<8;i++) //take the average value of 6 center sample
avgValue+=buffi;
float phValue=(float)aveValue*3,9/1024/6;//convert the analog into
millivolt
phValue=3.5*phValue; //convert the millivolt inte pH value
Serial.print(* ~ pH:");
Serial.print(phValue;2);
Serial.printtn(* ");
microgear.publish('/pH" phValue,2);

//Ultresonics
digitalWrite(trigPin, LOW);
delayMicroseconds(2);

digitalWrite(trigPin, HIGH);
delayMicroseconds(10);
digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);
distance = duration*0.034/2;

for(int x=0;x<30;x++)
{
dis[x] = distance;

sum = sum + dis[x];



avgValue2 = sum/30;
sum = 0;
Serial.print("Distance: ")
Serial.println(avgValue2);

microgear.publish("/level",avgValue2);

String data = "{\"humidity\":";

data += humid ;

o,
"N

data += "\"temperature\
data += tempe ;
data ¥="\"light\':";
data 4= readBH1750(BH1750 ADDR) ;
data += "\pH\';
data += phValue2;
data+="\'level\"";
data += aveValue2 ;
data += "}
Serial.printin((char®) data.c_str();

if (Zisnan(humid) |[isnan(temp) |i*/ humid >= 100 || tempe >= 70)

Serial,print(n(*Failed to read from DHT sensor!");
} else {
Serial.println(*Sending -->");
microgear.writeFeed(FEEDID, data); //YOUR FEED ID, API KEY
}
delay(1000);
timer = 0;
}
else timer += 100;
}
else {

Serial.printin("connection lost, reconnect...");
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if (timer >= 5000) {

microgear.connect(APPID);

timer = Q;
I
else timer += 100,
}
delay(100);

}
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