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Abstract

Hydroponic plants are plants that do not use soil for planting, which is a
popular method of growing plants, and the yield is cleaner than growing in the soil.
The resulting vegetables are beautiful and appetizing. They can also be grown for
personal consumption or as a means of supplementing income from routine work.
But growing plants requires attention. Sometimes the plant grower may forget to take
care of it or not have as much time to care for the plant as it should. Automatic
hydroponics is an alternative way to help maintain a hydroponic plant. This
automation was created by writing a program with instructions for the hydroponic
plant system to turn on and off water pumps, a water fogger pump, a pump for pH
down, a pump for pH up, a pump for fertilizer, a heating fan, a cooling fan, and lights.
The system is fully automatic by using the Arduino Uno Wi-Fi R3 ATmega328P
ESP8266, which is central to controlling the command system. It is convenient to

take care of a hydroponic plant even without time to take care of a hydroponic plant.
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2.1 Arduino UNO Wi-Fi R3 ATmega328P ESP8266

Arduino UNO Wi-Fi R3 ATmega328P ESP8266 Anwalsyatuasnlanssagud
2.1 voinaxll MCU oy 2 i1 Ao ATmega328P fu ESP8266 1ne vasailansnldld 3
sUwuUIEiY fig

o 14u Arduino UNO s353a1

o 14iUu ESP8266

o 1% ATmega328P fiu ESP8266 Mn91usanfiu
vasadilvmanisviauisnun 4 Inue nstwualauevilaenisdadl Dip Switch oy
USIINNATIUBTA LANIAIAI317 2.1 wAzY1 Arduino UNO Wi-Fi R3 ATmega328P
FSP8266 Wansisgud 2.2 [6]



g‘d‘ﬁ 2.1 Arduino UNO Wi-Fi R3 ATmega328P ESP8266 [6]

A5 2.1 msnAuANnIsivavesnsslanisluleas

1 2 3 a4 5 6 7 8
CH340 connect to ESP8266 (upload sketch) OFF | OFF | OFF | OFF | ON | ON | ON | NoUSE
CH340 connect to ESP8266 (connect) OFF | OFF | OFF | OFF | ON | ON | OFF | NoUSE
CH340 connect to ATmega328 (upload sketch) OFF | OFF | ON ON | OFF | OFF | OFF | NoUSE
Mega328+ESP8266 ON ON | OFF | OFF | OFF | OFF | OFF | NoUSE
All modules work Independent OFF | OFF | OFF | OFF | OFF | OFF | OFF | NoUSE

g‘dﬁl 2.2 91 Arduino UNO WiFi R3 ATmega328P ESP8266 [11]




2.2 Ultrasonic Module HC-SR04

L3 (sensor) HC-SRO4 wanssaguit 2.3 1 Ultrasonic Module (laansa

&4 a a i

40 Aladsnd) Wuwwwesliinszasnwesing viedsinvieiogiunidiaugesiagly
wanmMyderAudes Ultrasonic aanll wasSurdudssfiaziounduun tngldnisdunandias
pAuABseenly wazavTiounduw (7]
AavanURvouguees HC-SRO4

o useuiildlunisvieu 5 Tad

o nyzualihdild 15 fadueuws

o pauAuAlUNTTIY 40 AlaBsed

. isazqaqmﬁmmsai’miﬁ 4 1@ (400 LwURLIAT)

. ssazﬁwqmﬁmmsai’mlé’ 0.02 1UAT (2 LBURLUAT)

o ANULLUET +3 HaawnT — D9AIlUNITIA 15 B9

e Trigger Input Signal: 10 Tulas3undl TTL  wad (Pulse)

gﬂ‘ﬁ 2.3 Ultrasonic Module HC-SR04 [7]

2.3 Wwuwasinanuunsn-aevasd (pH Sensor)
wheriAiietuuuLauzEen (Analog) dnwazveauwaiaudunsa-a

H 9 p & Yo w w I | Ao
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lpageglugig 0 - 14 wandn (output) azlunuuueuzion 0-1023 Tdlwdss 5 Taad 1Ju
luga wuwesinanudunsn-naveni Nldsauiuuesa Arduino I dnvuzaesuesn

Arduino AgUanIRIgUN 2.5 mngdmiuluhssuuniuauenluda [26]

JUT 2.4 wuwesinrnudunsa-Ase [26]

Temperature
compensation

The PH electrode
BNC interface

-l
oo

=2

baip =

GND

GND e ol

<
(=}
(e}

sU#l 2.5 Upsa Arduino [26]

foyadunaiiavensumesinmnudunsa-savasi
e TO - Temperature output
e DO -3.3an pH limit trigger
e PO - pH analog output
e Gnd - Gnd for pH probe
e Gnd - Gnd for board



e VCC -5 Tas DC

e POT 1 - Analog reading offset (Nearest to BNC connector)
e POT 2 - pH limit setting

2.4 DHT22 @935 InaMn)ilnazanay

luga DHT22 / AM2302 f5a1gn Tianduwuuddsia (digital) Tdudeyeyne
Advia (digital signal) iieaduieslunisiousouvuineynsuaadfienis (Serial Data,
Bi-Rirectional) lnginaiaeunaiu Arduino iieeuAIanuees [10] dnwuzus DHT22

(55 a d’lj % a
LSUULSZJ'E]TJ@QN%QMLLﬁBﬂ’JWiJGUULLaWQ@QEUVI 2.6

JUN 2.6 DHT22 uiwesingumniinazainuay [10]

Joyaiunalinved DHT22 wulweTingamgiiaranuiu
o Tdusasiulnifedlaluyae 3.3 Taad fa 5.5 Taad DC

[

o Jngaumillaluyas -40 to 80 BrwaITEA
o 9n51M3INGER 0.5 18I

o ABULUNABSLUY 4 U1

Pin 1 = VCC

Pin 2 = SDA (Serial data, bidirectional)

Pin 3 = N.C. (Not Connect)

Pin 4 = GND



2.5 Judwiugaansazane

%uqu—dwmiasmaﬁ;ﬂmamm, GRETGEEY ﬂﬁﬁﬂﬁiﬂﬂﬂiﬁﬂﬁ asusuALeY
Tuaszineu w‘%aﬁéfaqmimuquﬂmmwﬁ’l é’ﬂwmwaq{ﬁu@mmiazmameé’qgﬂﬁ 2.7
Wt ufieenuuunidmiunisaendseneulddeuazd1efon1HIAILEE81ALATNTS

1395w [8] AnwaiznsvinuvesUalanafagui 2.8

JUN 2.8 dnvaugnsinanuveslugaansazany (8]

AuauURvesdudmIugaaTazane

UMOSAUHAUINA1N 29 Hadluns

luduraugnans 40 Taduns
wseauliivh DC 12 Toad

Yun 200 ASY
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2.6 Y11 SONIC AP1600

Ui e gunsaldmsvdsinsenemvennalnninielugadnings vse
d‘ U L

wyuIgumssve s linauiuluusunddn dnyuzvesduul SONIC AP1600 ag

Wanafagui 2.9

sUit 2.9 futh SONIC AP1600 [9]

P

n1sugnivglalaslufindiiladdgee TdUuuguinTuissgnudilaes

Inanduasiaanse1ms nmsviszuuisusiularaiasUasdnladepevidsiueniuauaglse

= v A

wagdedldUuauinlivazdil Anuidsdaaufendnsinsdeiintiiismeduiuiuinivan
yulfe [9]

6V (%
o

AuauURveslil SONIC AP1600

o Uuila 900 Ansradilua

[

Taaln 23 W

[ ]
v
o

f
o Uuileige 1 1ns

2.7 WwulwasANULNYaeLEs (Light intensity sensor) : BH1750FVI

BH1750FVI 11 IC l9ulwesns29duLaslnesounuuf3viad oa1suuy 12C

s

2911 o U Yo 1 ¥ ¥ o U L 4 U ua
W slngdnsunsiinAuasnaou %aa&ammwsuh\muwa LCD wuusnlugf



ANUAINUTUVDILAILINA DY HAZUUIDDVDIINTANYII 0D 0d1U150MTITUAINNAI9LS

1 - 54,612 dnd dnurveRrUYeIInAUITNYaNAT BH1750FVI aguandnagui 2.10

U 2.10 wulwesiaruituvesias BH1750FVI [27]

AEUUAYBY BHL750FVI

o ussnululiaesludig 3-5 Tas

Wousauuu 12C ({v1 SCL uaz SDA)

T nunagidousowuy 12C slave device

A ITE 12C Tdde 400 Aladsed

1791 ADDR @ isunenu LOW %5e HIGH Lﬁalﬁz’fﬁmumaﬁuﬁawm 12C
Slave (anunsarfvuniaviiegliasn)

Wonluuani1siala (Measurement Mode) 19U H-resolution Mode,
H-resolution Mode2, L-resolution Mode Fadusrvunauazidonly
M5IM SdesEezIaluNTInLaLe AT (measurement time)
Auaziden 16 On lamn 1-65536 wiaeldudnd (step: 0.5 dnd, 1 and
yi3e 4 &nd Juogiulnuaniziniiden)

srgzaIluNITInLAasAse Ussuiu 120 Haaund (@ wsu 0.5 and %3e

1 ang), 16 fad w9 (@ s 4 8ng) Iusdiuluuansinfiden [27]

Y
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2.8 DS3231 RTC real time clock module

DS3231 real time clock module Aolugawiniuuuissalngd lHduuiing
Isifuuada Arduino Ussgndldalduainuats wu manunsliledenansnisuldl n1s
Bosdnldlunsliommsuuudalud® [Judu dnwazees DS3231 RTC real time clock

module uanafaguRl 2.1

DS3231 RTC

32K SQH

" Lithiy, Cell

CR 1229
\_ 31

E‘U‘ﬁ' 2.11 DS3231 RTC real time clock module [23]

AMaNURYe3 DS3231 RTC real time clock module

e 5935ULTIIU DC 5 Lan

o LUMABSS d1vessasiuusesu Tuas 2.5 Tiands 3 Taad

o Aunszuadldngsaus

o Msi¥euse Interface WUU 12C

o fnsvasgamgivilinauiugunnty

o ansnnisudaiiou Alarm 1 2 4

e AULNULIVOIUIRNT Y29 0-40 DIAN

e AU 2ppm

o  YpRANAIAUTENIY 1 WY

o indosmufindaaauninuuudsalniiunfiunfidlusiuiuiifeuuasd
wagllalaauiiel 2100

o Wuwesaamglity 7 M

o  FUNUILAMUTIE 3 89AN
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o BuwesiaUa 9.IC AnuFilunsiudiloyagsdn 400 Aladsnd [23]

-4
2.9 U3 TDS

% 6 U d‘ Y o Y} v 1 o ’6’

aNuTYRTUT TDS wananegun 2.12 lddmsuinAinistilninvesin
MIIVADUANAINYT NENN19WIIUVeAT 03l 0l bduannisTan1aarun i
(Conductivity) 98911 138330 TDS ugunsalnnnivuaaniildiiossyusunanesudd

] = o & 8 A 2 A v & A %

avanguarualuansazany fainaziduin tesannveswdaiuandlulossuiazaiele
U indeuazussnn Pigiiuansiliinvesansazate 1aseddn TDS azinAinisunlndh
Ypda15aratsnazUszunuAl TDS 91AN1591UANIY

An1sitnf1usaa1n1si i anigeesindanudunus lnensanualINy
WutuueIvaswdanuandtdulossuiazatsluin lessuainvedsnazateluiazasng
ANvaunsalruntnseealnin Fea1u1sadnlataeldesoesinainisi ik uussTUan
#30LA3093A TDS Lladunusiun1sineal TDS luesufimnis mnisunlniiazlidininy
Wutu TDS Ieeuszanal Insunfazilnnunidud iy 10 wWasidus

AMUAUNUS VDY TDS kazAui i mnzvesildfuanuisaussunale

Tngauniseelul
TDS = k*EC 2.1)

Tnen TDS nanstduiadnsuredns waz EC Aaani1suilud1luniqe

T1lASTUUAADURLUAST 25 DA waLgd AANAUNLS k 5211319 0.55 049 0.8 [13]

JUN 2.12 wuiwes TDS [13]
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2.10

InluansuldPauasiiouninnisuseiugvaenln mendnnisdeusuuanasy
vauad (Light spectrum) Tusssuwd dielviiwanunsathluldlunssuiumsdaasevisae
uas wingfuiuiinggniifuamnaserfindldifiema wu msgndnlulsadou s
Ugnliiuseavluieainendenienaula Insvasnliueadd (Light Emitting Diode: LED)

Tnagladsuanuieuuldidunasalidgnduliuinniivasnlavgesisawud

'
a A

(Fluorescent Lamp) viseviaantnwlindu q dnyazvomaealilieaduanidagui 2.13

'
= =

AUUNALAISISUTIRET AR UAUEIITLUIDNITUYIALLARAN WANATI AU

[

Fepugrdulasssdnialalunisdunsnzinas (Photosynthetically Active Radiation

a

PAR) fifasionisaiaiulavesivusazein fvudazvdadeuiiniudonisnuninues
wasdtlaivindu dadfu uwhsesndenliugnduldiida Usinnuadludiedsdifaldlunis
duns1zsiuas (Photosynthetic Photon Flux Density:PPFD) g4 ueivinaiunasuvaduadll
assnudifiwdosis erevliduldliespdulnaudneiiadls Sntannueninduuas
WAALY Y DUAINARDNITIATVOINTUANA1IAY 19U niiglasulasdunsografissneas
Prevhliinann TuvaeiimnfisldsunaiiGululiinafivmnzauastsadanrmaysal

yaslutiues [14]

JUN 2.13 viaenlWueadd [14]
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2.11 Channel Relay
Fddugunsallifiuazdidnmsedindvdanis iy switch T9iusas

T nszualidududidinig arunsaldanulanssulnanluiinszuansivazininssiaadu

Jualnddndentsganiouinnidi Jusgivdwiumihduian Siaddnileg ussqed Sadh

Y

Ilulasanuiliviawuy 3 99 wag 4 ¥a9 Asanslusun 2.14 uaggui 2.15 auaey

[ (Y L3

Wwdildydnualnuguin 2.16 (n) meluiiadiidmdsznauiiddn q 2 dufe

ald

o

nan (Coil) waznthduia (Contact) wuslunthdudaunfUnlsasusanuune (Normally

Closed: NC) wazunfillnagasuseliisa (Normally Opened :NO)

U1 2.14 3 Channel Relay [5]

5U#l 2.15 4 Channel Relay [5)
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nsnseeulvsiadyingu Ae PeusanuliuivaainlulsuiununaInfnenis

v '
=< a Y v v a

biudmdnliiieduinihdudananisgantindudaaingn NC 1daga NO satiuiile
SV NUNUNEURE NO 92#92995 Tuveh NC 984Un29950nu Tuanwairdyinanumilou

Juadnd 2 nafinruaumewdmantniln Awanin1sinaulugui 2.16 () wagguin 2.17

o WiANAA
NC
WARIA C
NO
o

(n) wansdyanuairassiag

i,

RN
NC o
- = H
NO | @

Faggalavinu = FadGarim =

¥T
|

(1) N15NNUTRITIRE

1Y

JUN 2.16 dydnualwaznsviaulewiuressiag [5]

\)
Nfeo
4

‘Y1)

\)
4
1\

JUN 2.17 msvhauleswuvessiad [5]

e LSIUANATENINAINNYINIASIAEYIN91U (Veoil %38 Coil Voltage)
e  ANNNUAUNIUVBIIAAIN (Coil Resistance)

o darmuldgegarisaiusaznssualiihvemiinduda (Contact Rating)
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o 919M3lde1u (Operating Time)

o MWNUIVIVRINTNAUNE NO, NC wag C 59U9901901991U89Una9

v

nneavlugun 2.18 dauviangeiail

' v v L3

1. Bvejurewundn Tufsdanualinnsgiusige
2. snwaznvadbiiinselaaaunsassunisvinaula (VAQ)
3. 579az08nvad AN ELansINTaIsuNIsYinaula (VDO)

4. lnaseaulsnuRunadn yiauazlaseasng uazdeyanu Coil Sensitivity

:

- W
ot SONGLE
[=C 3

a0 B -;c'i\\.,:

108 250vA0 Ton @SUAC |
04 S0 104 2W0¢ )
SRO-05VDC- 5L-C

SHWR

JUN 2.18 anwaznguenvessiad (5]

AWMU 9Y1909 Channel Relay wanwsi93uf 2.19 Uazviunay1vimyian
avlstnaasuansiansnn 2.2 [5]

E‘Uﬁ 2.19 917849 Channel Relay [5]
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A1519% 2.2 A195U1891983 Channel Relay

U ANB5U"Y

1

eudunesad 1 (CH1)

oy
My InBunesad 2 (CH1)
iy

+VCC anal 5VDC

RGND

NC (Normal Close) nindusiahuuuniun

COM (common) N13zfAnN3aRe393531n371 NC, NO

O[O0 | N[O | A~ WOVBIDN

NO (Normal Open) #idurakuuUn@lln

LY <
2.12 Winauladu (cooling fan)
anvauzvesinaylaldulanidazuil 2.20 Ae WinauiiviualesyuunIsi

91N ASBUHULKGS SRS (Evaporative Cooling Systems) 5aunuvitAaiu (Cooling Pad)

v
Aa o &

| oy 8 = = < 0§ v Ay &
nidngundaeey waninvgsuveuazilfouduleidu wehliussaundesiuesnuinay
By andusassandusssurfnininanialy teesiaviinadlodunndivangumngd

aelulsasauveaszsuulalasiuindonlud® [15]

U7 2.20 Winaulewdu [15]
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2.13 fivaaudeu (Heater)

Mhenuseudugunsainolildlulssnugnamnssy iWududuwdaniand

AaudAliauieou nann1sviauaziinisdnenseualiinsdludaiainiduain (99

#1uUN1U R) Milradainausau wrasdrelnaenainazaiusaanglwlanuwsssun 220

VAC ua 380 VAC [16] nuaizveaiasesyinaudou uanafaguil 2.21

2.14

L

W

[
s
!

o

g‘tJ‘f?‘i 2.21 fAuSeu [16]

nidayaluszuulalasluiinddnlusia
2.

14.1 n3uldA (Green Oak Lettuce)

[ a o

anvarveansuldauansfsgui 2.22 Wudnesenadnade danvau

ee

< v v a A { < 1 a v o
Wudnlundgndleioeu EUV]N?{’JEJLUUWIQJ FAVINRINUNTBUAANYNNNINUBU

a

= o v < d' Y I a o LY
WYMAUTENNIUNITLNULNYT 45-50 9 ﬂ’WILMiJ’]Sﬁ’WWiUﬂ"IiLW’WSUQﬂM

2.

1 A1 EC msdiAn 1.2-1.8 HadTuuddoiwudiuns A1 pH 8g5e1i19 5.5-6.5

¢

UUAINNEaNAD 18-25 d3Angaifud A1AIUYUTURNT oY 60-80

Y

< 13

Wasidusd ANMNUTNLAIAITBE T 20,000-40,000 AnG Teun1uaningell
ANAININEI59I5 Paelunisadiadaden Yrgsanent drigaduns U1

Uszauaznanuiie [1]
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SUT 2.22 nFuilda [1]

2.14.2 15018a (Red Oak Lettuce)

anurYeuIALEALARINgUN 2.23 Wudnasenadnadn ddnwae

a

< v a 1 o 1Y [ a [ 1Al o LY
RRRISIEIEN TRWYMNNICHAINTUNTTINULNYGT 45-50 U ANLRUITEINIU

a o

N5z UgnilAsil A1 EC masiAn 1.1-1.6 Naddiudseiyuiiuns A1 pH og

&l

5¥MN4 5.5-6.5 QUNANTIMIZENAD 18-25 Bamlgalgyd ANAINYUTUN

q

Qo

U aa

a8l 60-80 Wesidus AAaduueasnITagl 20,000-40,000 dnd Wudndfily
¥ v ) & a ) ) | v a R
Founududu yanglunnuwenidusan Wunundndaissy uenanddad
ninleamisuinuie degasluiesssuunisges Urgeanent Uigeananuiile
Yoadulsavinunnszaen grearsnisdnld dmdananladu fs10wmanuay

Anndudga [1]

JUN 2.23 15aldA [1]
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2.14.3 Wszn (Basil)

A ¥ o v

anvarraalnseNLanfagun 2.24 Wuiivdugn aduludmae

wnusuluduliiilosau RIa1FUDUNSaNIDUNAUIMAY ANFULANAIF L6
sgaumvasaruIukadunsany Awensendugasadiudu Tulnsewn

< N a Y a a v N A >
saniuluien unseenuiiantevasis Tulsuly adelunzinsy Tuliddeudy

'
oA

= 1 = a ' 1 n:l' o U <3 n:l' LY
NIDUIWLUAINTBDLYYIDUNW YWD VLNUSHAINIUNITNULNYT 35-40 94 AN

a v

wingdmiunisimzgnilaell A1 EC AdsilAn 1.0-1.6 dadwluudsoigumiung

A1 pH 8E521319 5.5-6.0 @UUYTIMAzaNRD 20-35 BarwalTYa ANAIUT

Q
HANRIGREN SWud AnAuduuEInsegnl 20,000-40,000 dnd

dunvooyn 60-80 LUDSL
assnaameagulnsivainvate luanvesnsenidasinauuiiesdn
viowle Fuananald sufuuiaudsdou Yregesamis larmanniadseay

WA ludadnLEy wNasnLay [3]

SUTt 2.24 Tuszn [3]

2.14.4 gzszuuid (Mint)

dnuuzIIdsITUNL kAR g U 2.25 Wuiivduan dduuan

Y

Asfuanviunnuaziiseratuluauiy dvuduilunaguyndiuvesaidud

NAUNBY AR uAAsY Aleknuiietinna Tulien eanmsItiuny Ralugu

'
a

Auludu Yanelunauuu veulundnuuudilu sende senilunszyniivenly
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warduraui liusn Y29o1gfangdmiunsiiuifes 40-45 fu Arfuang
dm¥unsimizugnddadl A EC adsilan 2.0-2.4 Hadduudoisufiuns
A1 pH 893813 5.5-6.0 gamgiifivanzauie 18-25 ssriwaldoa AAuTy
“mﬁ'wa‘asﬁ' 60-80 LUDS LG UR ﬂ'wmmw’fwmmsa&ﬁ 20,000-40,000 &
assnaudumte uffia uiviavios fuanlunszimnzdld udqnideautuie
Uavios uieInisindsvesnszimzeosuazaild wonuFon uiaauaw iy

Ay alaalsa [2]

U7 2.25 aszuni [2]

2.14.5 29masiAsd (Watercress)

01me3lATa (Watercress) dnuaizuansdaguil 2.26 dvduuarluay
adneinidavedlne ssfunssivuinauenvesty Tnedniowmesinsassi
ANE1BINNT Py TmIgdmIUNTATAEY 50-60 Fu A1TivLng
dm¥unaimnizugnided A1 EC aasfian 1.2-2.0 fadduudsoisuiiuns
A1 pH BEj38I14 5.5-6.8 gaumgiifimnyaufie 20-30 ssrieadea ANy

LY v |

WMoYl 60-80 Wosidud ArAuduLaInITeg T 20,000-40,000 §nd



ATINAUYILARAUOYYATATE YIBVLADANNLNYITT PIeLETHaTan AN

Iifusnanie Uigsaunn (4]

;J'U‘i?'i 2.26 19wnasLATa [4]

2.15 Angasldaruaulunisugniy

I A Yo o § v ° & Y] a
ﬂ'TVW]'Nﬂq\lf\]@Vl']bleﬂﬂ’J‘U@NIUﬂ']iV]'ﬂﬂi\N']uuf\]8LLaﬁN@ﬂfﬂqiqﬂ‘Vl 2.3

M5 2.3 Ameesldmuaulunisugnity

21

[y

AnfinnuAL ¥ o | £ ot M4 v

s EJ']E(JiLﬂ‘ULﬂEJ’J A1 EC , qmunuu AIUYBUAUNND AIMULYULLF ]
) A1 pH

vl (u) (mS/cm) O (%) (lux)
nsuldn 45-50 1.2-1.8 | 5565 18-25 60-80 20,000-40,000
L5ALOA 45-50 1.1-1.6 | 5565 18-25 60-80 20,000-40,000
AsTuny 40-45 2024 | 556.0 18-25 60-80 20,000-40,000
15211 35-40 1.0-1.6 | 556.0 20-35 60-80 20,000-40,000
20LMDILATH 45-50 1.2-20 | 55-7.0 20-30 60-80 20,000-40,000
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2.16 Bmsugnielalasluiing
nsUaniinlalasiuiindvdne udavedl 2 wuu Ao
2.16.1 msugndnlalasluiinduuuunu

o, o v 5 A a | a
Lﬂu33‘UUm‘V]u’]VlNalla']iagaqﬁﬁqﬂaqﬁqiwmlﬂaNquﬁqﬂwsﬁ

&

Wuukuu1e) vusilgnegissiaiies s19UgnIeneiininuainLdes
A4 gy 1 8 A A Y ars
dialiudwilvaruiauued ey
Tofvainisugninlalasiudinduuutinu
o ligeennsianisgua wazn1sIANIg

v g & A& ' s a
o dnflognisiiuiiganduninssuuiis
o dngsimnmsnensallunisasinsousioly
Todevasnsugndnlalasiuiinduuuiingu
o wnsionIRdaylvlaTeay
o aunsaliilddnundugunsaliane sianas
o Indhiduddgranisugniiviniduuuguiluseuuasuis

- &

yuunya ULl

2.16.2 msugndnlalasiuiinduuuinile
Jussuuivgnialaesinudegluaisazaie lagasiinisugn
P 1 & o A S A = o v fa | =
fyvuusulnavsedannassuedndiu ssuvilifondneg1miladn
svuulalaslulindaesun seuuidendgnlagnialuuazaiunse
Uszgnasnadanlaannianiivainvane 1uvies naesluy f911 vse
o o a o a & 5 a Al ve

winsgnsvinnatain Fanisugninlelasiutinduuuiniedlnsuning
fuuangfauleseinszdgniniuesiiviunievgniduaiuedisn
WoauAls Inszligenauiuly
Tofvainisugninlalasludinduuuiile
o WdeTanfiuiuilanladte Ysendn aunsaiudaudaiiy
gunsallunisugn Wu dmanadin ndedliy srawanain G
AU 18

o lufitgnudafaluiibu wualynisesnisvinuy wazndiAgy

Usendaln
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o wnzdmvielmiiaugniilidesnisamuisezluszuulgn
aunsaveaesilidng

fordevosmsdgninlalnsluinduuutiis

o Fosmppufusziuildinanzaufuoigfia insziedenis
USmaeandaudisnunndu vihlidesusuanseduihiliiels
Aadiuf e1n1aszuinesnduiad i udu dvhnisudulal
wingay avvligesinnisiasaivlela

o fosdmmdiladenisladowasdemh muanudesnisvesiy
Tuwsiaggasenguniuniinmsugniessuutiny

o fwazasydvlnladinitszuuiniy dwaliuanandilaad
yielaianysalvinfunisugntsuuutinou [17]

o A ad

Inglulasanuilmagdaindenisnisugniivlalasiuiinduuuiio el

Y
v
1

gewnlunisquarndengnisiiuifeandundissuuinids mugAun1smeaesssuuves

1Y o

AN

eXe

2.17 Jeil#lun1sugnitvlalasluiind

{Js AB 130ty Stock A uazlls Stock B ifuleililtdmiulgniidlelasiuind
videfiwliau dadutaedviandds Widusmemsdmsuiamaunuunasormsndndian
1niu Tngaungisndudosmeneeenifiu Stock A wag Stock B fouazthunaiield
mutu mngdmsaiveiadesausuluaududuiia wu siueadounaswoamn
Hudu agiliAneenouuiisliannsogadusnomawaidudiluldeonld Jo Stock A
uay Stock B dmfuugniinuuulalastuiindesiindiferiianansoasausudusunseld
Aolumsn mnlflutiinaiilivanzay wudadau ussensugnuuulelesiuiind agiinng

MIUANUSINUYRIENTaraN 2 vila AlelATasleNisunInATesiaa EC aguad villn

a

A10150AIANAINTNTUYDIATAzaela [18] Yg Stock A wazle Stock B kandngy
222
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dunanvesly AB

Stock A Usgnausie

wraLdeuluLaTe
wian EDTA
wian EDDHA

Stock B Usznaunie

Tnunadenlunse
Tululwunadeunoging
wuniBuugainn

A5 TINAGN

wl9nN1ia EDTA

!

8 Stock A uaze Stock B

24

Teneg1anisvesde AB WuAenuUTEnda tns1zn1sivde AB Wu

Wisuialounsuanleldiaduiiununsiazunn 4 ledeniismemnsasuiou lidndudes
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a v

d” :j =) a = = [N = <@ a aa A
Fovangassenaleviia winddaideeging Ao sraviallun1siiy waeninNauRniswse
Lilddnsduiigndes Aensagyiliiansnauld deldlaneitemsedmaiuisesasadl

ANPILADENSLA [19]

2.18 TUsunsu Arduino

Arduino IDE @24 IDE g911210 (Integrated Development Environment) Ag
AruESUveIsTUUN TN viefther qilagasetiewde tniwuivietewdoaud
Wawwaundiady Waasulianainusing: gnABe uilug A5IEeUTEUUTIYI LS ileK
ATIRAUIIUANG 9 15201

drulunsi@eulusunsunazaeulnaasvesa lngvuinveslusinsy Arduino
Tneunfudaarlngninlén AVR Unfuilasannldn AVR unisidndainidameslaense
wilén Arduino Wrdauileddu wWelvanunsadeuldnldisinnniinsdeuldauuy AVR

W3811037UBUY Ved Arduino [12] AnvalzvedlUsinsy Arduino wandfaguil 2.23

© sketch nov13a| Arduino 18,16 = =] X

5UT 2.28 1Usunsu Arduino
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2.19 Android Studio

Android Studio logo LLamﬁﬂgﬂﬁ 2.29 1Ju IDE Tools a"lqmmﬂ Google 11

WaulUsknsy Android Tagtanie Tagwau1aniulfnfiugIuanain Inteli) IDEA adny 9

[y [

fluN3vuYes Eclipse wag Android ADT Plugin IneingUssasduas Android Studio fia

€

[y

Foamsianiaiesie IDE fanunsoimuueundinduuu Android THiszAnsamanndy
fadunseanuuy GUI itaelianunsn Preview faueundiady ANBITUANFT LU
Insdnidofausaziu aunsananinauiegsliviuiilaglisoswinissuseundinduuy
Emulator Taisgaudlausulgdludesnesainiaves Emulator iduasilymiuegly
U290 Tulagdu Android Studio §tegluyis early access preview usianunsann3tilvan
iioldaruuu Platform sire 9 léiiaunn OS WU Windows , Mac wag Linux A3E1N50
94 Android Studio Tneffugiuudrvzadreiunsifou Android uulusunsy Eclipse wan
Tnssasnalid e Widsets s 9 fAndreiu wiasuianlndnsesfidl Preview Tudiuves
Layout fifimanuanunsanIndu Android Studio axdafluwafnlunisesnuuukasldeom
wudetulusunsy Eclipse wiagifinanuaninsalunisdeuweundiaduuy Android o

ANNEEAINUAZINEETY uaziiuANENTauazteIiaTiaguulUsunTY Eclipse [20]

U 2.29 Android Studio [20]
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2.20 Firebase

Firebase logo wanafaguil 2.30 unildlundnfamiuns Google Ty Firebase
Ao Platform fisausauiasaaiianis q dwsun1sdnnisluaiuves Backend 3o Server
side 3 9vhlfanunsa Build Mobile Application ldagnafiusz@nsan wasfaniiaiway

AMI18989N1591N Server side ¥3aN1TIATIEYTRYALBNA Y Tnediviaas oallaninT uay

\A509dnTAlgane

sU#l 2.30 Firebase [41]
Firebase Ao 44 ulud 2011 Tnoueungauaziand nuudu Audisudu
Firebase Lugudenaiiealvsided APl Avelidniaulunisdafiviazdsddoya lae
Goosle Firebase 2.0 Goosle @ aiianns Firebase waziiniswaunlfauisa aanusns
backend iudayasgruies nduwwannesy asurasdmiuiniauiney seasuuinis
ununnegafitinimundosldaiu Firebase Susnslildnansegne anmnsautadumnnms
fail

2.20.1 Build Better Apps
e Cloud Firestore dmnuuazdeAdayaseninadliuazeunsallusedulanlay
Tdgudoya NosQL fileasiuunanast Cloud Firestore Tnnsdslasluduuy
anuaznsatuayueelaundeuiunsdududeyafiduszaniaim ns
NEUTINAURERS e Firebase 3u q Preliadraneluuulsdsaesls

DE1LNTI
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e Authentication 3nN13HLEAIETENIUazUReAiY Firebase Auth Ivang

F5lunInsIvaeuandsndBwanarsviaug iU nsyARan auy

Y

v

Google ¥38 Facebook wagldszuudadisleglnenss a¥s Interface 19
vielduszleviiann Opensource Ul fiusunsaldognafiud

o Hosting anAnududouveniu Hosting Meirsesilofiadrstuanzdmsu
Suuevasielmi esuinanilonivuda axdaionumadulugs con
yhlanlagsmlust@uazuevluiuses st wiiflelvgltlasuussaunisaid
Uaendeidotolduazinaunaniliiazegilafinu

e Realtime Database ﬁag’lusﬁlayja@fﬂ@mmm Firebase 1u Solution 714
UszAnd anuaziinaiurssdmiunevuugunsaliad oudi fidosnns
A01UENNITIATENINN Client WU Realtime w1 Cloud Firestore ki
Realtime Database dwsutinwmwidnlngfisulusdndld

2.20.2 Improve app quality

o Crashlytics annantunsudlaigm SudeyadsdnidniauuaztilUuidn
& idgmlad Feadanisneulaesiiunansznuvessldlu Dashboard
Crashlytics NM3uaRABULUY Realtime dgtiglvinaiinnuatiosudluvue
WU Crashlytics 1Wusissaudedndemanves Firebase

e Performance Monitoring 3ﬁaﬁaﬁmumﬂizﬁwﬁmwmmLLaUﬁLﬁmfwu
gunsalvesild 19n1sAnmaitensiaaeuUssavBamaesunsdiuvosiey
wazquuuesasUlu Console Firebase aginiloiianiuduveaneuaz
asadeuAwe HTTP Inelisoudoulanla o

o Test Lab Sunldn1snaasudnludfuazimuaesdmsvueduuaunsal
waflouass Ine Google 14 Firebase Test Lab #aan73995n15WauLite
Auvngeunnieuazanliaenadesiuiiieliaunsniiaueyszaunisal

PN = ¢
NeeagnuugUnsalaInrateUseLam
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2.20.3 Grow your business

e (Google Analytics 3Lﬂi’wﬁﬂmﬁﬂwmzLLazwqﬁﬂiimaﬂmﬂu Dashboard
iWeaievinisdnduleogangaaiaifedfuuanuny Suteyaidednuuy
Realtime mﬂsmmw%dqaaﬂmmﬂameimaulﬂé’q Google Big Query
dmsunsieTziiidnuaLes

e Remote Config Muuaisnisuansuawaldnsuyldudazau Wasu
sUdnuwaliadaesiiazteeisenlinivegeu A/B daeuilemiiimun
wwalirudldursmenioviinisduiandu 9 Taghidesusuldinestulml
W anund 1210 Console Firebase A37940UNANTENUVEINS
WasuuUasagyhnisusudeulunanlafung

e Cloud Messaging d@3?aAuuagnisuidasouludeuilddiu Platform W
Android, i0S waziiulans aunsedstannuludgunsalifeanguaunsal

vserItalangnIenqulld Firebase Cloud Messaging (FCM) USuauin

Juweuilngfiagalaedsdannunaisuaududonunodu [41]
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Tigudn v Tudestn Wesiazasstuandsnien lumnzianazyinliuanlidsaniwsizan
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YYD AU N2 I TASUAMUTUNINND NDUNEDALUAALSIABIUIANDIU LAY
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U LllE]LW’]SLlI@@l@ 23U (48 %UIZN) Lllﬁ@Nﬂﬁ]%Lill\‘iE]ﬂLLa%G]@QlﬂTULLﬁQLL@@ 111@14!7\]311

v A

Jamndunadngnauihunldgnlile desdmesdisensuuan arsnsuaddilauaunn

Y

3115 isznandniinsendslindeuse Fdhimslisuuannsoudamiuly daeiiassulide

wuugeu uilenaasu 15 Tu Whuuenassisugninsely [43]
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2.22 w8103 (Motor)

uaweslii iugunsallwih v fasundanulrindundana Tvane
yindeudazviafeedinuaudiunnmstuiannuiisevndomdany wdldidu 2 «ia
mudnuaenstdau fe vemasliihnssuaadu waztaweslniinssuanss

NoLnes iNszuaaay ®39 19.3. uawmas (A.C. motor) Hau191N Alternating
Current Motor THAulWnssuaady Usenousae 2 dwundn o Ao daufivhmndiiluden
wdaulnihAevaanluamines warduivimihdilindsunafedmyuniolsines

lassaenglulaemiliveswemasivihnsvuaaduusesnaumediusing q Asgui 2.31

sindnessnn Tasade Tuniaay

wasay

gﬂﬁ 231 TassadranelulaeinlUveswameslniinssuaadu [34]

[

yawasluinszuaaduluseanity 2 wila feil

fa £ [y A v <
o BlMBITIlATUA (Synchronous Motor) iNgNUUINBINITAIINLIITOU

TunsmyuasiivazausIseudounauls

&a 0d

v . a s a o a £ |
o UBLMBIDUANTU (Induction Motor) KT DUBLABT LU EIUN DRIICGRIERN

wnsviang Neluaugnamnssuwaslufinnerdy wiuaznailadndildun

(%
Y

naanszdduneulunissunseualninreud1aine Fedsdosoaniu 3
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v v W

¥iin ADUDMDTBUANTUAIMYUNTINTETON UBLABTDUANTUAIMYUR UMY
YAEIN UDIMDTDURNTURIMYLLUUANGY
nsmuRuueinesininssLaady
o amsaAIVANAIIMEILA 2 FFAD wuUdENAIIIEY @1unTaLdentad
t4 v s v < ° A I d‘ A
maam'ﬂmaLmaimumEme:JLi’mmiaﬂ’mmiuqa Wuuil 2 Aeluy
AuANbInyLEEILaR A5 LuUTtene sy uAUERNaY
Y = ~ < o YN 6 |
nauwaIFelunyunANusIge hldlagnisldSiadvrglunisauau diu
N8AALLEININGINAT FosngauainesnauwdIdusulnfiaanms e
9 = s
Wgauiunundlaniiaivasmemesuin
o @MUNITAIVANTANINISUYUTRYIIVA1ETS Wy nsldadndsoldiuieas
o U lﬂ' ldl a
MaaieUdeunan sy
wawmasliiInszuanss e A.9. uatwas (D.C. motor) 4911970 Direct
Current Motor TgAulniinnszuanss Tlassadenelusansiainuawesiuiinssuaady
= ¥ 1 % 1 A [} PN to A =) saa . .
FeUsgnaumediuman o 2 du Ae duiediuil vive awwmeinivaainauiu (Field Coil)
wazdumaaun wialsnes nsludiutiazdsenaulunlsunaineisiuiaes (Armature)

wazkUs3a1u (Brush) lassasrslagilivesuamesiiiinszuanssusenouaiediusig o

ﬁqgﬂﬁ 2.32

Tasameuen

) AoudluALABS
YPRINAU WA

(n) dufiagiui (v) duiiadioud

Ut 2.32 Tassadslneinluvesainaslifinssuansa [34]



32

yinveswawmeosiniinssuanssliuegiunisdesenitsunainauiu (Field Coil)

[y

LAY YAAINDTTIULIDST (Armature Coil) Fauwvspanidu 3 wila fail

Shunt DC Motor tJUn1589UAaIRAUILLAZINAINGISLULIDT LUUVUY

Yadunseuas w9 lranuvnalnne 2 aglimindu d9adfs dusaln

Torque U1unans Laganaiaseunsi denldniuneinesiuias oy
a ¢ < v

LATR9INEAY LUURU

Serie DC Motor {JuUn135aunaInduIlLazInaINeIsULaasLuUOYN Y

FanswalninNluariuunannie 2 duaziianinnu Ineusunaunsewabnii

£

nlwavztuegiunissivan ANusIveNemosIvananiolaniudy I

e

ofifie slussdn Torque ge duanhlldfunemesluaioswud vowesly
susnYes uewwestulndousaltin (s

Compound Motor usewesiifivnainauy 2 >0 ﬁ@ﬁ 1 Gi@LL“U“UEﬁgﬂi@J
furnmnefuaeseulazAsiLRUIRmnauINYadl 2 ddefde &

ws9U@ Torque 11NA21 Shunt DC Motor LagilAI1UAIT NI Serie DC

Motor feuiinluldtuuamesiunusalans uawmesiasonnsn Wudu

< U v A
N13AUANNELNBS TN UANTIEINNT0AIUANALTILALAENTUSULTIAUT

Jnelvinewes lnsaunsousulaliifuaussiugeaaningliuames diunsaiuaunsidn

Mlalaen1IAuANNSERaTRIUTAIN DU LAz URanaLAW T Felutagdulluuldng

ATUANSIEI9AT Pulse Width Modulator 3a PWM (14359elwliunuawmesilugas 4 lne

N1IAIUANKIIRY ADNITUTULINT9WeS Pulse N918l9) dmsunisaruauiianianismyu

Juansavnlalaenisadutiwasaeiinanelrwnuawmes e1aldisadutimeile 191933

Sdinnselindnionnassiadidnlumivau [34] laglulassnuauindavildlduemnes

nzuanss 12 1aad uaneiagun 2.33
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(2=

g
U 2.33 wemesnszuanss 12 Taad [34]

2.23 Switching Power Supply
ANWUEUDY Switching Power Supply LLﬂﬂWTQ?J‘UﬁI 234 \Jugunsaluvas
usasulnifinsruaadui fusefugs 1w 220VAC luidunssdulwinfdussdusi Tne
Switching Power Supply agyaruludnumegidvadutundaudasussduialu uedl
Uszansnmiianiwazdowmdnnia Inendnnisialuaes Switching Power Supply 9%
Uszneusie 3 daudedl
o 15nflWLo03 (Rectifier) ¥ mii19 wlasusssrulniinszuaadulimiu
wsarulnnnsELEn s
o ABULIBSIABS (Converter) Fmtindl wlasaudussdulnfinssuansaly
L‘fluLLiQﬁulWﬂ’]ﬂigLLﬁﬁﬁU‘ﬁlﬂ’JWN‘SQQ waziUasnssaulninssuaaauls
Wussedulailinszuanss Taadauduniun1es1ue1d naves
usasliinszuansslildmuninudosnnsdnads
e 2993mUAN (Control Output) ¥uthiimuauMTiauYesreunesines

W MLALSIAUEIINARINADINIT WARRITUN 2.35 [35]
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gﬂﬁ 2.34 Switching Power Supply [35]

—®'—’ Rectifie y Converte |—*] Control Output f—— 24 VDC/12VDC

220 VAC

gﬂﬁ 2.35 19a5iloeuLas Switching Power Supply

2.24 Aaaudunsa-ansvasintunisugniivlalasiuiing

v &

audunsa-anseahianudAgsonisasyivlavesinduegimin win
1 H [ ISP I ) H ya A £ 1
Atudsansazanedandunings s1me1svesiIzara1euilan Wugaluldaulade
wiTInfigazgnnsaianseuauinlysIniivesuwe dwaligelsadwhatglaig winAn
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N1399NLUUKAZNITIAVNUI YY1 TNUS

3.1 N1329NLLUY

3.1.1 AN399NUUUNITTINNIUVDITEUY

syuulalasiinddnludivseneulumedussuuin, Judwmsuge

1% 1%
[

W, Tudwsugainesn, duiiulewn, Judaneiiitey, Judiiiuefites,

'
1+ a o a

ulate, Wnauangamnd, Wnaufingamgll warln stuulalasluindsnludfm
aamwﬂﬁmmimﬂm-ﬂm%mﬁw, %uﬁvﬁuiaﬁw, %uﬁaamwﬁw%, Jusrdiaen
NLoY, %ﬂﬁ'ﬂa, Waanangumna i, ﬂ’@amﬁmqmmqﬁ warn1sUa-Ualn wuu
gnludii neld Arduino UNO Wi-Fi R3 ATmega328P ESP8266 1Jugudnand
Tunismuauszuuamd g qfauanslsiiiunisid eusevesszuuly

vfenlaezunsudisgun 3.1

Mobile Application
Light sensor I
Microcontroller Channel Relay
] —
Pump Pump Pump for | | Pump for Cooling | | Heating | | Lamp || Motor
for for fertilizer fertilizer fan fan
Clock Module P~ e - A
for water for for for
system pH Up pH Down water fogger

U7 3.1 vdenlaezunsuvedlassnuszuulalasiuinddnlud@

3.1.2 N1598NKUUBIAUTENaVYaYssuUlalaslUindonludin

a

n1seanuuuauiylalasluinddnluls ndninlassnudgniy

£

a v ° I o v v A v = v d' v o
bNES 10 AU V]’]IWMLN(\]’]UT]UG]@QEL%W UNANINNUIN IILUUTUION AENRNTIA
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lssiSouvesarunivlalaslutinduansdsyui 3.2 wuuaiunylalasluiing

a

gnludRuansiagui 3.3 uazvuinvesaruilalaslulinddnlulifuanadagy

3.4

150 cm.

via PVC—P

WaNERN

180 cm.

b——-60 cm.———

SUT 3.2 wwulassasidlsasouvesaiuiivlalasluding
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3.1.3 aanuwuun1s¥ausiaaunsalvasszuvaunylalasiutindanlud

nswWenseaUnsalvessruvauiivlelasluinddnludfuansdsgun
3.5 14 Microcontroller tJu Arduino UNO Wi-Fi R3 ATmega328P ESP8266
ABEFUAI9IN Sensor wdtuUssananaiedsrdludegunsalsng qlu

MUAURLRIA1ISZUULEN

Microcontroller

[ -— Pump for pH Up
. Pump for pH Down

1 . Pump for fertilizer A
- Pump for fertilizer 8

Temperature jumidity sensor y o Al - Pump for water in

l;ht sensor X § - Pump for water out

-' Pump for water system
-' Pump for water fogger
~
¢ =
PH sensor
l
2 -

Lamp
EC sensor

Clock Module

=4 Cooling fan

A Heating fan

Motor

ESP8266
(]

= Water temperature sensor

U7 3.5 MsWeusiegUnsalvesseuvauitlalasluinddnluds

3.1.4 aanuuunaunatatulagld Android Studio
ponuuukeUnandulagld Android Studio Wudtaslunsesnuuu
wOUNALATY Automate hydroponics system lagniInanloUnaiatuyeg
szuulalasluindsnlufAnansfoguil 3.6 dnvurveanoundinduidonatu
Manual uansfaguil 3.7 dnvazvosusundinduidonalu Setting uanads

JUN 3.8 dnuaizvasteundiadulienadunIulin wanaiagun 3.9 dnuuzves
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woUndiatuilionaUuisaldanananegu 3.10 Anuazvesuaundinduiiens
Unagseuniuananagun 3.11 anvagvasaundinduiilonalulnsenuaniss

JUM 3.12 dnvazveuaundinduiiionaluieinesinTauansaagun 3.13

Y 9

v

anyuzvoloUndat Ul analud u quanna3uN 3.14 dnunzYs
woundaduilenady ADD Tunindu quanedegun 3.15 Lazdnuuzues

woundaiaduilienadu Dashboard Uanssisgui 3.16

Automated Hydroponics System

_.

DASHBOARD

JUN 3.6 mihwanweUnantuvessruulalaslulinddnluda



Automated Hydroponics System

dlamilssuulalaTuinddaludi

JUN 3.7 Anvaizvesueundiaduiiienaly Manual

Automated Hydroponics System

[y

JUN 3.8 dnvaizvaseundiaduiiienaly Setting



Automated Hydroponics System

nfulda

oufuiiur - 45-50 9u
AV EC:1.2-1.8mS/cm
A1pH:5.5-6.5

quunilf 18-25°C
AruduANS 160 - 80 %

AMULHNIEY : 20000 - 40000 lux

49

U 3.9 dnunizveseunaiaduiienaduniulon

Automated Hydroponics System

5alda

oyuiuifing : 45- 50 fu
A1EC:1.1-1.6 mS/cm
#1pH:55-6.5

aounnil 1 18-25°C
ANududuivg: 60 - 80 %

ALY : 20000 - 40000 lux

JUT 3.10 dnuaizveswaundinduilienaduisalsn
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a2

Automated Hydroponics System

Azszunmil

znu_»ﬂmf‘u'l +45-50 fu
A EC:2.0-24 mS/cm
#1pH :5.5+6.0

qounnil 1 18-25°C
Arududuivg’; 60-80 %

AMLELAY $ 20000 - 40000 lux

JUN 3.11 dnuaizvsaweundinduilienaduazseumi

Twsnn

o : 3540 Ju
A EC:1.1-1.6 mS/cm
¢ pH : 5.5 -6.0

aunnil : 20-35°C
armdudnivg: 60 - 80 %

AMguuAY : 20000 - 40000 lux

JUN 3.12 dnuaizveauaunaiaduilenadulvsemn



43

Automated Hydroponics System

tLIUDE{EEE ]

oy Ui £ 45-50 u
A1 EC:1.2-2.0 mS/cm
A1pH:55-7.0

qoumqfl 1 20-30°C

A ndudnivis; 60- 80 %

Mmmuguuay : 20000 - 40000 lux

oY

JUN 3.13 anwazveaweundintuilonaliiawmesinga

Automated Hydroponics System

JUN 3.14 dnyaizveauaundiaduilonadudu 9



Automated Hydroponics System

dovlar dnd
Tudifuifion 45 u
EC quaa 20 mS/cm
EC ége 1.0 mS/cm
PH gude 7.0
PH sga: 5.0
EOBRERET] 25 aorniya
qounnilgeae 18 avenALl
Anududuivsgoan. 80
anududuindonge 60

JUN 3.15 anwavveaweundntuiilanaty ADD lunthduy 9

Automated Hydroponics System

DASHBOARD

n3uldn

Swauuiian 0 Ju
pH -3.26
EC 0.04 mS/cm
gounail 2620 C
i 68.00 %
ANUITHURY 188.33  |ux

vaaa vl a

Weauvihanudu e
Weauvianudou e
Hurfu o

Yenuaroavin n

JUN 3.16 dnwnizvewaundieduiiienadu Dashboard
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3.1.5 sanuuugiienlddmsuaiuiivlalasiulinddnluda
afledmsumsidauauiivlalasiuinddnludfuanadegun 3.17

Jugledmsuuszneunisldnuauiivlalasiuinddnlud@nnienuzddni

Y

£
=

lgvingu nelugiiedseazidoanisldau 2 wuu wuuil 1 Wunisnsendeya

¥

a .:4' & = A A da Y Ao °
VDINULDY L UUN 2 L‘UULLUULa@ﬂﬂ@ﬂ%u@W‘UWﬂJﬂ@HaIu33‘U‘U@%LLa'J HATLLUSUN
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nousuldnu wazliseazidunvesianiidoyaluseuuuda

aliomsldszuulalasiuiinddaludi
Auunireudald
o lh20dns
. mmzaua'w%’umiU@nﬁ-uvTvaum‘a‘lq 15 Suduly
. mm%uin"mu‘u:auahw?un'uwgnﬂuﬁa 60-80 Wosidud
. mmuﬂuuaaﬁl.wm:auﬂ'ms"ummqnﬁ'uﬁa 20,000-40,000 &nd
o Mvuadgamiiimnzandmivelinfivivgn
o MvuAf pH ir’imu'vxaueiws"mﬁmﬁ‘aﬁﬂ@n seuvarldasadeay 1.33 fadans Woufuamuiunsa-dsveni

. a o v a . s av &
e MEC wmm:auamsunﬁ\]@nmumamunumu

viugivy 1 EC (mS/cm) v AB agsax uaAh 1 Ans
finadn 09-16 5
nnfa 2024 7
waay 20-30 8
wnd 25-30 9
usenlad 2835 12
ani 3545 14

a a a cv e o &
Fldauasuitvlelasiuiinddnludind 2 uuu dail
- v -
uuuil 1 niendayavasiiviay
1. navu setting wavneudu
nsenteyaris quasiiviiaimsugn

e ADD Wevimsdsdiasaidiseuy

Bt

nes Start taGumsvhnuvesszuy
5. spuvanduheumadeyailddels annsoprsin Jiéluseundrdulagnaty Dashboard
6. iunasdnmSuildyinsferialy
uuuil 2 Bonugntvwiiniifideyalusuvagudn
1. nelat setting uazidonyiiniiviideentsugn
2. ool Start edumsinuesssuy
3. syvuadwhaumuieyailéiily annsogaiin qldluweundiniulasnaiu Dashboard

4. \iiunardnmuuiiléinsserniely

wiiavasiviiideyaluszuy
n"vﬁn‘mqu P, 3 N L. N

EI’]QII:\IU\U’I M EC i oH QNVII']IA RTW#HKHV!VIG AUTUUAY

- (u) (mS/cm) (§o) (%) (lux)

n3ulda 45-50 1218 5565 18-25 60-80 20,000-40,000

snlda 45-50 1116 5565 18-25 60-80 20,000-40,000

Avszuw 40-45 20-24 556.0 18-25 60-80 20,000-40,000

Tnizvn 35-40 10-16 5.56.0 20-35 60-80 20,000-40,000

Foinodinge 45-50 12-20 5570 20-30 60-80 20,000-60,000

= ] o

JUN 3.17 Aledwsumsldnusyuulalasiuiinddnluds
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3.1.6 mawzwdainlalasiuiing
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3.1.4 Flowchart n1svitnuvasszuulalasluiinddnluda
3.1.5.1 Flowchart n19¥191uv895800Y udmsugavduas
aA1oen
Flowchart Msviauvesszuuiudmiugamindauaggamin
ponuansdazuil 3.21 iwumesTasedut muauUImamsld
Tnglduseanm 20 dns ieflsszasdivhnisdealy uawmodazvgn
1311 wagdl clock module Hunailvilunn 9 14 Ju seuvaeyiing

Wagun

U7 3.21 Flowchart mMsviuvesszuutdudmsugainie

LazAAUIDeN

32.1.5.2 Flowchart N15¥91U498 491 05AuNSA-A19U9910

Flowchart 1591191429909 1LY AT UNTA-A19UD 91N
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WerdenfitevdosnitAflanseild duaginisgaaisazaty pH

up UsHnad 1.33 fadans 3ntuNenesazyineu 1w evinnis

Qe
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N139AE1582a18 pH down USa 1.33 daddns 31ntuuanesay
Y94 1 U W BYINNNSRANENTALANEN UL WA I1UILAINLBY

agsenInaflanaenl’ Juansazareaslaisuvia

Get Min and Max pH

Read pH value
from pH sensor

Turnon
Pump pH Up

Turn off
Pump pH Up
Turn on Mixing motor
2 second
Turn off Mixing motor

Turn off Mixing motor

U7 3.22 Flowchart nsvihaureseuesaulunsn-a1wedi

3.1.5.3 Flowchart n15¥inauveasuas EC
Flowchart nMsviauveawulees EC uanasiagui 3.23 lag

avpuANAl EC Iagseninsenilavinnisasdly lnsmuwinaingns
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| Get Min and Max EC |

Read EC value
from TDS sensor

Calculate the fertilizer
that requires addition

Calculate time on
delay
Turn on Pump A

Delay ton
Turn off Pump A

Turn on Mixing motor
2 second

:

Turn off Mixing motor

I

Wait 15 minutes
Turn on Pump B

Delay ton

Turn off Pump B

!

Turn on Mixing motor
2 second

Turn off Mixing motor

gih’?i 3.23 Flowchart Msviauvegues EC

a

3.1.5.4 Flowchart M3viauveasutesaamgil

Y
a v

Flowchart NM57191uY009UTeTaMNIN kanIfsgun 3.24

Y

Tngagauntauvniilegseninalanill Wediialddosndnan
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nealinvihauseuazisurinny wagdrAfinlauinndnanaglin
wauladuazisnrine widianinldegsenineenilévinnisssanly

Avenuseuravinauladuazlavinau

Get Min and Max Temp

Read Temp value
from DHT22 sensor

YES

Value < Min Temp

Turn on
Heating fan
O
Read Temp value
from DHT22 sensor T
urn on
Ne Cooling fan

-
Read Temp value
from DHT22 sensor

YES

NO
Turn off
Heating fan

alue > Max Temp

NO
Turn off
Cooling fan

End

a

JUN 3.24 Flowchart n15vauveuLgesaangil
3.1.5.5 Flowchart N15Y19UY9 88835 ANYY

Flowchart M5YN9UT8LYUL0TAINTY LaAIAIFUN 3.25
TngagmivaNAIANLTUFUINS ey senineanlaviinisaaanld lag

Unfeududuivsfunzauiunisugniivazedi 60-80 1Uesidud
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wnndwisediegseninedmasly Jusaneuletiaglivie

Get Min and Max Humidity

Read Humidity value
from DHT22 sensor

Turn on
Fogger

Read Humidity value
from DHT22 sensor

Turn off
Fogger

Y.

End

JUN 3.25 Flowchart MsyauveauLgeiaLy
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3.1.5.6 Flowchart n13vinuveslaigauiiin
Flowchart n1svinuvestugawiiniildmiuaunisia-Un

Irluamagaguil 3.26 Tnglvidall 16.00 u. wazdalwl 8.00 w.

Read clock module

ime > 16:00&
Time < 8:00

Turn on light Turn off light

A
NO
Break?
YES

gﬂﬁ 3.26 Flowchart N15911914%849 clock module

3.2 ie5esilefldlunimaaas
Tulassnuil fgunsaiuasiniesderllflunsmaaes fed
3.2.1 Arduino UNO Wi-Fi R3 ATmega328P ESP8266
Arduino UNO Wi-Fi R3 ATmega328P ESP8266 L ug Unsalv L1{u
Augnanalun1sUTEUIaNaUaTAves Arduino UNO Wi-Fi R3 ATmega328P

FSP8266 amamé’fagﬂﬁ 2.1



55

3.2.2 Ultrasonic Module HC-SR04

Ultrasonic Module HC-SR04 lusuigasldinssaznisvesing wie
Asfinvsfiogdrund daninenugeesiludwosauivlalasiuing
anwadze Ultrasonic Module HC-SR04 %LLaméﬁgﬂ‘ﬁl 23
3.2.3 LUULYDINLDY
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3.2.4 DHT22
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ATrega328P ESP8266 vl ol a 111503 uMd 9910 Arduino UNO Wi-Fi R3
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3.2.6 Uani1 SONIC AP1600

danih soNIC AP1600 Lﬁu%mﬁm%’uqu—'«haﬁwL%’ﬁ—‘fwaaﬂ, Judiviu
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3.2.7 BH1750FVI
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3.2.8 DS3231 RTC real time clock module

DS3231 RTC real time clock module fialugauniniuuuiseabni
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DS3231 real time clock module LLamé’ﬁg‘Uﬁ 2.11
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U Arduino UNO Wi-Fi R3 ATmega328P ESP8266 wiolanunsasumdsann
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v0958uulalasluilndonlus® anwaurveslusinsy Arduino 3ELEAIAT
SU#t 2.24
3.2.15 a@glw

aelnl M dusideudessninsgunsaisng 9 ety

3.2.16 fviuleti

a0

Fniulovhlidusmiulethesnuiileyurmanu i udusing
3.2.17 VoG
nefiltusynaulassialsasoulslasluiing
3.2.18 HUNagn
wiunanainigrauludiuvesiilsasaulalasiuing
3.2.19 @889
anvendldlunsandsnisaluiensaranesa 9
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3.2.22 flath
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v ilaldud
3.2.23 Switching Power Supply
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WSIAUES dnwalrYs Switching Power Supply %uﬁmﬁqgﬂﬁ 2.34
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4.1 N9aIINAINISYINGIUYBY real time clock module
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sensortestino
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Aagull 4.3 wuwesinsgiuthiidanueaimniiouads 1.92 1Wesidud

sensortest ino

"~ Qutput

water level
water level
vrater level
water level
water level

float duration, cm ,level;
pinMode(trigPin, OUTPUT);

digitalirite(trigPin, LOW);
delayMicroseconds(2);

di

te(trigPin, HIGH);

tall

croseconds(5);
digitalrite(trigPin, LOW);
pinMode (echoPin, INPUT);

| duration = pulseIn(echoPin, HIGH);
cm = microsecondsToCentimeters(duration)
Jevel - 26 Crm -

Serial Monitor x

£7.05cm
16,07 cm
:4.84 cm
:3.98 cm
£3.12cm
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Humudity:69.60% Temperature: 25.30 degree celsius
Humudity:69.40% Temperature: 25.40 degree celsius
Humudity:69.50% Temperature: 25.40 degree celsius

Humudity:69.30% Temperature: 25.40 degree celsius

JUN 4.5 HanseuAvesguees DHT22 agluviodues

Humudity:72.20% Temperature: 27.50 degree celsius
Humudity:71.90% Temperature: 27.70 degree celsius
Humudity:71.70% Temperature: 27.80 degree celsius

Humudity:71.50% Temperature: 27.90 degree celsius
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@ sketch_nov17c¢ | Arduino IDE 2.0.0
File Edt Sketch Tocls Help
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sketch_novi7cino

SBEANLUIGF BHA/0 ANELAGALLLIN PRILEY ) )5
(true)

22
23 {}
24
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27
28

ay(5008);

Output  Serial Monitor

Light: 0.00 Ix

Light: 0,00 b
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}
delay(5000);

Output  Serial Monitor %

SU# 4.13 namsenuAvesiwulees BH1750 Tuiidnlvad)



68

@ sketch_novi7c | Arduine IDE 200
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sketch_novi7cino
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)
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8 delay(5000);
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Light: 216.67.Ix
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@ sketch_novi7c | Arduino IDE 2.0.0
File Ed®t Sketch Took Help
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22 » (true) 1 tre
3 )

}

void leop() {

if (8H1758C

eck) {

32 = light ghtie )
33 rint("Light: =)

34 fal.print(lux);

36

37 }
8 felay(5000);

Output  Serial Mondor %
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nymluansnaUTouisunisinan £C fildannisinaiauageniildainnisindae
wuLees wansdagui 4.22 wulwed i EC fid1nuna1aad oulade 2.25
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@ sketch_novise | Arduino IDE 200

©

gt Sketch Tools Felp

sketch_nov18cino

for (§ = @; 3 < iFilterLe 3 344)
;4 1 )
) 72)
2 blab[iFilterlen / 2 N/’2

JUN 4.18 nan1seuAvees TDS Tuiilar 250 fiadans
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@ sketch_novi8e | Arduino IDE 2.00
File Eda Sketch Tocks Help

206 DT

sketch_novi8cino

dsvalue®@.ea2;
C value : 7);
lue);

liSemens/ca”);

ECvalue

int iFilteriLen)

Output - Serial Monor x

TDS Value : 448 ppm
EC Value : 0.90 milliSemens/cm

TDS Value's 448 ppm
EC Value ; 0.90 milliSemeas/cm

TOS Value : 448 ppm
EC Value : 090 milkSemens/cm

JUN 4.19 nanseuavesguees TDS Tuiwlawauiule A uas B

98198% 1 1aaans

sketch_nov18 | Arduno IDE 2.0.0
Sketch Tocks Help

(3 =0 3 ¢ tFilterlen - 1; fe4)

57 for (i = @; 1 < iFilterlen - j - 1; i)

58

50  if (bYabli] > brab[i + 1])

60 {

63

6 )

65

66 }

67 if ((iFflterlen & 1) > @)

58 bTemp = bYab[({Filterten - 1) /2);

bTemp - (bTab[iFiltertlen / 2] + bTab[iFilterlen / 2 - 1]) / 2;
71 return bTemp;

Output  Serial Montor x

TOS Value : 654 ppm
EC Value : 1.31 miliSemens/cm

ppm
miliSemens/cm

JUN 4.20 nanseuAvesguees TDS Tuuilawauiule A uas B

28198% 2 1AdaRS
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@ sketch_novige | Arduino IDE 20.0
File Eda Sketch Tools Help

26 KT

sketch_novi8cino

or (§ = ©; § < {Filterlen - 1; j++)

for (i = 0; 1 < iFilterlen - § - 1; i++)

JUN 4.21 nanseuavesguees TDS Tuuwlawauiule A uas B

28198y 3 Uadans

ngapguanisinan EC

1.8
1.6
1.4
1.2

0.8
0.6
0.4
0.2

1 EC (mS/cm)
=

shulen 250 dflaAuazB dflsAuazB dfleAuazB

ml. aday 1 ml. atheaz 2 ml. ateaz 3 ml.
9 nnein(mS/cm) 0.53 0.94 1.35 1.61
—aanniaes(mS/cm) 0.54 0.9 1.32 1.6

JUN 4.22 nal3euiisunisine EC Milaannisinasauagannlaannnisinme
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YNNINABBINTVNUT B LRS TleY enadauitaunsaldaule

LY i & 1

lagvihmsdeuldn ieldiuSeuisunsinAvesguigesiunina1fioysu Ag022

o

LanaRe3UN 4.23 nani1senuAtveugaiiiey luliuanauiiey down 5

=

faddns uansisguil 4.24 Idandior 0.16 Tutianfinaudion down 1 fiaddns
wansdazuil 4.25 Tdedio 0.78 Tudnivan 250 fadans wansiasud 4.26 1den
fiiow 7.72 ludwandinauiios up 5 faddns uansdasuil 4.27 Idefitey 12.47
Tuthwanfiandiiey up 15 Seadns uansfeguil 4.28 Téa floy 1333 wan1zinen
floy fivnldasdluiiuamanfitoy down 5 fiaddns Idd1 few 0.16 Tutiuani
waiey down 1 faddns Idafiey 0.71 luian 250 faddns lda1fios 7.68
Tudwandinaudivon up 5 Sadans e ey 12.38 ludiariinaufiten up 15
fiadans dendiioy 13.44 nywiuansnalUSeuiisumsindditey Aildainnisinass
uazAf liannsTaseinuees wanadaguil 4.29 wulwesinafitesiiaiaa

AATALAABRULRAE 2.39 Wasigud

{ o | ]

U7l 4.23 inenfllowsu AB022



@ pH | Arduino IDE 200
Fle Edt Skewch Tools Help

pH.ino

JUN 4.24 nan1seuAvetauesiiey lulamaniiiey down 5 dadans

@ pH | Arduino IDE 200

File Edi Sketch Tools = Hel

p
Q a ¢ Arduino Uno L

pHino

42 jelay(Seeoea);

st . Sedial Monitor x

JUN 4.25 nan1seuavesaueesiey ludlamauiiiey down 1 dadans
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@ pH | Arduino IDE 2.00
File Edit Sketch Tools Help

26 KT

- teaTot/1e;
- temTot/10;

29 float phvoltage = phAvg * (5.0 / 1023.0);

float pHValue = phvoltage*msC+1.8;

phvoltage = );
phvoltage);

2 felay(5000);

Output  Serial Monitor X

phVoltage = 2.94 pH=7.64
phVoltage = 2.94 pH=7.64
phvoltage = 2.92 pH=7.81

phvoltage = 2.92 pH=7.78

SUT 4.26 NAN1SOIUANUBLTUBINLEY tTulUal 250 Naaans

Y

@ pH | Ardusno IDE 2.00
File Edt Sketch Tools Help

- AB;

10

1 ri

12 )

14 phTot =
tealo

16 phivg =

temAvg = ©0;

Serial Monitor X

phVoltage = 2.43 pH=12.30
phvoltage = 2.41 pH=12.43

phvoltage = 2.38 pH=12.70

JUN 4.27 nan1senuAvesauwesitiey ludawauiiey up 5 1addns
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pH | Arduino IDE 2.0.0
File Edt Skech Tooks Help

06 I

pH.ino
26 float temAvg = temTot/19;
27 loat phavg = temTot/10;
28 .
29 float phvoltage = phavg * (5.0 / 1023.0);
30
31
32 »
33 float pHvalue = phVoltage*meC+3.5;

a2 delay(2000000) ;
utput  Serial Mondtor X

|

phvoltage = 2.34 pH=13.43

phvoltage

phvoltage = 2.34 pH=13.46

JUN 4.28 nan1seuAvaeueesiiey lulawauiiey up 15 Taddns

neuaranan12dnAl pH

16
14
12
= 10
o 8
= 6
4
2
O FlnpH | sulsepH
WA )R P vhidsn 250 | thulan+pH | dhusn+pH
down 5 down 1
ml. up5ml. | up 15 ml.
ml. ml.
—(33NN99 0.16 0.71 7.68 12.38 7344
m—panniuges | 0.16 0.78 7.72 12.47 13.33

JUN 4.29 nal3euiisunisine pH filaannisinasaazanlaainnisiame

LWULLDS
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Ansuanssaguil 4.30 Mnmsiaveneuees inseiuth dofensuiud pH uanss
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lastcode222 | Arduino IDE 2.0.3

lastcode222 ino

257
258

<min_pH)

ur() == TIMEL || TIME2 || TIME3) && (pHValue > max_pH))

Not connected. Select a board and a port to connect automatically.

DAY:0 DATE:2022/12/12 15:58:3
water level : 1.18 cm

EC Value : 0.17 milliSemens/cm

Pumpwaterin on

Humidity: 75.00 %  Temperature: 25.80 degree celsius
Cooling Fan ON

1%
o o

JUN 4.30 Yudmisugaiidnvinnu



@ tastcode222 | Arduino 10 203
File Edit Skech Tooks Help

lastcode222 ino

257 ¢

258 digitalwrite (water_system, LOW);

259 serial.println("Water system ON");

260 )

261 else 1f((dt.hour() == TIMEL || TIME2 || TIME3) && pHvalue <min_pH)
w62

263 rite (pH_Up,LOW);

rintln(“pH_Up ON");
265 delay(pH_Up_time*1000);

266 alurite (pH_Up,HIGH);
267 Serial.println("pH_Up OFF%);
268 delay(pH_Up_time*1000);

L) else 1f ((dt.hour() == TIMEL || TIME2 || TIME3) && (pMvalue > max_pH))

ite (pH_Down,LOW);
tin("pH_Down ON");
lay (pH_Down_time*1000);

s digisallieite (oH Down.HIGH):
Outpet  Serial Monor x

DAY:0 DATE:2022/12/12 16:11:14
water level : 23.31 cm

pH = 8.27

EC Value : 0.36 miNSemens/cm

pH_Down ON

pH_Down OFF

Humidty: 75.00 %  Temperature: 25.80 degrée celsius
Cooling Fan ON

JU 4.31 syuuuTumiiiey

& tasteode222 | Arduino IDE 20.3
Fle Edit Sketch Tools Help

J lastcode222 ino
L 180 al.priat(dt.montn(), DEC);

181 E PRt ()

o | 182 senial.print(dt.day(), DEC);
183 Serial.peint(’ ),
184 serfal.priot(dt.hour(), DEC);

E_ 185 serial.priat(’
186 Serial.print{dt.ainute(), DEC);

’ 187 Sertal.print(*

o 188 Serial.pr t.second(), DEC);
189 Serialiprintln(*");
199 delay(106e2
191 Serfal t(“water level : %))
192 Serial.print(level);
193 Serial.print(” co");
194 serial.printing);
195 Serial.print(“pH =
196 Serdal.println(pHvalua);
197 Serial.print("EC Value : ");
198 Serial .print(ECValue);

Output  Serial Monitor, x

Not connecied. Select a board and a port to connect sutomat

DAY:0 DATE:2022/12/12 16:51:54

water level : 23.31 cm

pH = 603

EC Value : 0.86 makSemens/cm

Pump_A ON

39.30Pump_8B ON

Humidity: 75.00 %  Temperature: 25.80 dogree celsius
Cosling Fan ON

U7 4.32 szuuvimsusuan EC
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@ testcode222 | Arduine IDE 203

T T

(%

JU 4.33 Uiniiuagisuinau
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seuulngnivoyavesiivagluseuu Laghuui 2 nAAoUN1SYINILYBITEUUlAgNIs

[

nsenteyantluszuy Hanladnail
4.8.1 WUUN 1 NAgaUN1TVININYassEuUlnendidayavasiyayly

IWUU

dldy = 1

nAdouN1sYuTessyuulnefivayavesiveglussuu g
Mn1silanweundiadundnalunyu Setting 3 uidanydanui

ABaN15UgN Tunsneaeuilazlddunsuldadunslunisnageu 3anald

¥

AJunsulda wazna Start weundiatuazyinnsdsteyaluil Firebase
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Aunsuldadudunfivoyalusyuvegudn weundiaduivinisdsan 1

Y

U7l Firebase A93U# 4.34 9n1U Firebase dsloyanaluil Arduino
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UNO Wi-Fi R3 ATmega328P ESP8266 daiduguednaialunisniuagu
JEUUAEIRY 9 31NTUANENa19lUNITAIVANTT VUL NS IS

SUiNsinA wasinsdsefwueinlaluil Firebase faguil 4.35

¥

Firebase 2¢¥n15d A 17w uLasTala bU7 ko Una At uluniin
Dashboard A4kaAIRIgUN 4.36 3NTULINTNTIVERUIATTALlA
asatuANszuulasuAdanmsely anlaszuuasdsnisiitussuuinig,

Uudwsugaundn, Judmsugauieen, Juiinuleu, JudianAiites,

o

Juduiuaiiey, Juldde, Waauanaumad, Wnauiugaumvgil uay

LoD RN UANUAIFIUBITEUY

¥ Firebase My Application v

A Project Overview Realtime Database

Data Rules Backups Usage % Extensions @G

Firestore Database
Remote Config

GD httpsi/my-application-5f537-default-rtdb.asia-southeast1.firebasedatabase.app > PlantType
Performance

Storage 1

hEesnw»

Realtime Database

Authentication

Build

Release & Monitor

Analytics

Engage

Spark

Upgrade
No-cost $0/month s

Q Database location: Singapore (asia-southeast1)

<

gﬂﬁ 434 weUnaladudern 1 U7 Firebase
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U

My Application -

Realtime Database

Data  Rules  Backups  Usage | % Extensions €ED

Automated Hydroponics System

U 4.35 wuwasyinn1saerninlalui Firebase

n3ulda

Swuiuitlan 0 u
pH 7.46
EC 0.04 mS/cm
gaunail 2570 ¢
i 70 %
ANUTHURD 40000  |ux

vaan vl o

Weanianudu  da

Weauvihanudou  Ua

Hurhou

aeiuazaain

Do

a
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JUT 4.36 wuesvimsdsiiinlalunueundiaduluntil Dashboard



TUY

82

4.8.2 wuuil 2 NAFaUNTITIINIUYaLTEULlaEn1snsandayaasly

NAAUN1IVINUYRITEUULRgN1snIantayaadluszuy lagvih
nsUaueundiatundinaluivy Setting mﬂﬁ?uﬂmﬁﬂm?)‘u 9 91113
nsenteyavesiiviidesnsugnamiluneunaduimun Wensendeya
auasulyinau ADD ilevhnsdsdoyaluiiulilussuuneudsgui 4.37
LAZNA Start LOUNALATUTINNN5dA 6 TUT Firebase faguil 4.38
91Nty Firebase dstayanalufl Arduino UNO Wi-Fi R3 ATmega328P
ESP8266 Faifugudnardlunismunussuumdsing q ntugudnan
TunsmuauszuuazdansiluesiFuviinsina uazvihnisdend
wigadaldluf Firebase Aagufl .39 Firebase agvi1n15d9A17
wulesialalufineundindulumiin Dashboard sauansfsgud 4.40

NUUILYIINITNTIFDUINANTIR loasenuAIRszuUlaSUAIdIuI NI o Ll

'
[

anl¥szuvagdinslituszuuinig, Judwsugmings, Judmsugaun

€

angauugil, Weauiuanmall wazlnuoadivinnumumdweseuy

My Application v

Realtime Database

Data  Rules  Backups  Usage | % Extensions €ED

GO htips w-a ation-5f537-default-rtdb.asia-southeast1 firebasedatabase.app > Plantnews

JUN 4.37 weundiaduvinisdetoyalud Firebase



My Application

Realtime Database

Data Rules Backups Usage % Extensions €ED

GD hitps://my-application-5f537-default-rtdb.asia-southeast1 firebasedatabase.app > PlantType

sU7l 4.38 upuwdladudsen 6 Ul Firebase

My Application

Realtime Database

Data Rules Backups Usage % Extensions @D

©

=)

‘400007

=

JUN 4.39 wuasvinsdsenfinlalun Firebase
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Automated Hydroponics System

SETTING DASHBOARD

Wad

Swanduilan 0 fu
pH 7.54
EC 0.06 mS/cm
gaunail 2565 C
i 71 %
ANUTHURY 40000  lux
naaa v ila
Weanvihaudu W
Weauvihanudou e
Hanlnu W

yaviuazaavin

% NN %

JUN 4.40 Wwuwesvinsdsrminlaluiueundiadulumin Dashboard

4.9 neasalIauisunisiassyiivlnvasinylalasluiing
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'
=
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lelnsludnddnlusAuansieguil 4.43 fuiiwlalasluindeny 30 Juiilaldugnlu
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Wnitlddanuszuulalasluindsnlusia
TAnd15U Arduino

#include <RTClib.h>

#include <Wire.h>

#include <BH1750.h>

#include <GravityTDS.h>
#include <OneWire.h>

#include <DallasTemperature.h>
#include <DHT.h>

#define pH_Up 12

#define pH_Down 11

#define light 4

#define water_system 6

#define water_out 7

#define Pumpwaterin 8

#define Pump_A 10

define Pump B 9

#define TdsSensorPin AO

#define ONE_WIRE_BUS Al
#define mixmotor 3

#tdefine DHTPIN 5

#tdefine DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);
RTC_DS3231 RTC;

BH1750 lightMeter;

DateTime dtBegin (0, 0, 0, 0, 0, 0);
TimeSpan DAY;

ttdefine trigPin 2

ttdefine echoPin 13

OneWire oneWire(ONE_WIRE_BUS)
Gravity TDS gravityTds;
DallasTemperature sensorstemp(&oneWire);
String Sensor, FromESP, data;

int lisht s=0;

int water_status = 0 ;
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const int analogPhPin = 13;
long phTot, temTot;
float phAvg, temAvg;
int x;
float C = 26.1157;
float m = -6.93846;
float duration, cm ,level;
const int OnHour = 16;
const int OffHour = 8;
const int TIME1 = 6;
const int TIME2 = 13;
const int TIME3 = 20;
float max_water = 22.5;
int min_water = 0;
int pH _Up_time = 1;
int pH_Down_time = 1;
float lux;
float tdsValue,ECValue,phVoltage,pHValue;
float h,t;
int DAYS,Hour,Minute,Second,day,Month,Year;
float max_EG;
float min_EG;
float max_pH;
float min_pH;
int Year2, Month2, DDay2;
void setup() {
Serial.begin(115200);
Wire.begin();
RTC.begin();
dht.begin();
DateTime now = RTC.now();
//RTC adjust(DateTime(_ DATE_, TIME_ )
lishtMeter.begin();
delay(1000);
pinMode(light, OUTPUT);

digitalWrite(light, HIGH);



pinMode (Pumpwaterin,OUTPUT);
digitalWrite(Pumpwaterin, HIGH);
pinMode (Pump_A,OUTPUT);
digitalWrite(Pump_A, HIGH);
pinMode (Pump_B,OUTPUT);
digitalWrite(Pump_B, HIGH);
pinMode (water_out,OUTPUT);
digitalWrite(water_out, HIGH);
pinMode (water_system,OUTPUT);
digitalWrite(water_system, HIGH);
pinMode (pH_Up,OUTPUT);
digitalWrite(pH_Up, HIGH)
pinMode (pH_Down,OUTPUT);
digitalWrite(pH_Down, HIGH);
pinMode (mixmotor,OUTPUT);
digitalWrite(mixmotor, HIGH);
sensorstemp.begin(); //EC
gravity Tds.setPin(TdsSensorPin);
gravityTds.setAref(5.0);
gravityTds.setAdcRange(1024);
gravityTds.begin();}
void loop()f
while (Serial.available()X
const String dateESP = Serial.readString();
const String datal = dateESP;
const int fristCommalndex = datal.indexOf(,");
const int secondCommalndex = datal.indexOf(',', fristCommalndex + 1);
const int thirdCommalndex = datal.indexOf(',', secondCommalndex + 1);
int fourthCommalndex = datal.indexOf(',, thirdCommalndex + 1);
const String DDay = datal.substring(0, fristCommalndex);
const String Month = datal.substring(fristCommalndex + 1, secondCommalndex);
const String Year = datal.substring(secondCommalndex + 1, thirdCommalndex);
String PlantType2 = datal.substring(thirdCommalndex + 1, fourthCommalndex);
const int DDay2 = DDay.tolnt();
const int Month2 = Month.tolnt();

const int Year2 = Year.tolnt();
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const DateTime dtBegin (Year2, Month2, DDay2, 0, 0, 0);
int PlantType = PlantType2.tolnt();

DateTime now = RTC.now();
DAY = now-dtBegin;
if (PlantType == 1) {
DateTime now = RTC.now();
delay(2000);

h = dht.readHumidity();

t = dht.readTemperature();
lux = lightMeter.readLightLevel();
pinMode(trigPin, OUTPUT);
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(5);
digitalWrite(trigPin, LOW);
pinMode(echoPin, INPUT);
duration = pulseln(echoPin, HIGH);
cm = microsecondsToCentimeters(duration);
level = 30-cm ;

sensorstemp.requestTemperatures();

gravityTds.setTemperature(sensorstemp.getTempCByIndex(0));

gravityTds.update();

tdsValue = 0;

tdsValue = gravityTds.getTdsValue();

ECValue = tdsValue*0.002;

phTot = 0;

temTot = 0;

phAvg = 0;

temAvg = 0;

for(x=0; x<10 ; x++){
phTot += analogRead(A2);
temTot += analogRead(A3);
delay(10);

temAvg = temTot/10;

phAvg = temTot/10;
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phVoltage = phAvg * (5.0 / 1023.0);
pHValue = phVoltage*m+C;
DAYS = DAY.days();
Hour = now.hour();
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
max_EC = 1.8;
min EC = 1.2;
max_pH = 6.5;
min_pH = 5.5;
Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + ',' + String(Second) + ', + String(day) + ', +
String(Month) + ', + String(Year) + ;' + String(level) + ', + String(pHValue) + ', + String(ECValue) + ', +
String(light_s) + " + String(lux) + ', + String(t) + ', + String(h) + ', + String(water_status));
delay(10);
Serial.flush();
delay(50);
Serial.print(Sensor);
delay(50);
Plant(lux, h, t, level, ECValue, pHValue, max EC, min_EC, max_pH, min_pH,DAYS);
Jelse if (PlantType == '2){ //mint
DateTime now = RTC.now();
DAY = now-dtBegin;
delay(2000);
h = dht.readHumidity();
t = dht.readTemperature();
float lux = lightMeter.readLightLevel();
pinMode(trigPin, OUTPUT);
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(5);
digitalWrite(trigPin, LOW);

pinMode(echoPin, INPUT);



duration = pulseln(echoPin, HIGH);
cm = microsecondsToCentimeters(duration);
level = 30-cm
sensorstemp.requestTemperatures();
gravityTds.setTemperature(sensorstemp.getTempCByIndex(0));
gravityTds.update();
tdsValue = 0;
tdsValue = gravityTds.getTdsValue();
ECValue = tdsValue*0.002;
delay(1000);
phTot = 0;
temTot = 0;
phAvg = 0;
temAvg = 0;
for(x=0; x<10 ; x++){
phTot += analogRead(A2);
temTot += analogRead(A3);
delay(10);
JtemAvg = temTot/10;
phAvg = temTot/10;
phVoltage = phAvg * (5.0 / 1023.0);
pHValue = phVoltage*m+GC;
delay(500);
DAYS = DAY.days();
Hour = now.hour(),
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
max_EC = 2.4;
min_EC = 2.0;
max_pH = 6.0;
min_pH = 5.5;
Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + ;' + String(Second) + ', + String(day) + ;' +

String(Month) + )" + String(Year) + ', + String(level) + ', + String(pHValue) + ', + String(ECValue) + ' +



String(light_s) + ' + String(lux) + ', + String(t) + ', + String(h) + ;' + String(water_status));

delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);

delay(1000);

Plant(lux, h, t, level, ECValue, pHValue, max_EC, min_EC, max_pH, min_pH,DAYS);

Jelse if (PlantType == '3){ //basil
DateTime now = RTC.now();
DAY = now-dtBegin;
lux = lightMeter.readLightLevel();
pinMode(trigPin, OUTPUT);
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(5);
digitalWrite(trigPin, LOW);
pinMode(echoPin, INPUT);
duration = pulseln(echoPin, HIGH);
cm = microsecondsToCentimeters(duration);
level = 30-cm ;

delay(2000);

h = dht.readHumidity();

t = dht.readTemperature();
sensorstemp.requestTemperatures();
gravityTds.setTemperature(sensorstemp.getTempCByIndex(0));
gravityTds.update();
tdsValue = 0;
tdsValue = gravityTds.getTdsValue();
ECValue = tdsValue*0.002;
delay(1000);
phTot = 0;
temTot = 0;
phAvg = 0;
temAvg = 0;

for(x=0; x<10 ; x++) {
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phTot += analogRead(A2);
temTot += analogRead(A3);
delay(10);
ftemAvg = temTot/10;
phAvg = temTot/10;
phVoltage = phAvg * (5.0 / 1023.0);
pHValue = phVoltage*m+C;
delay(500);
DAYS = DAY.days();
Hour = now.hour();
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
max_EC = 1.6;
min_EC = 1.0;
max_pH = 6.0;
min_pH = 5.5;
Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + "' + String(Second) + ', + String(day) + ', +
String(Month) + ' + String(Year) + ', + String(level) + ', + String(pHValue) + ', + String(ECValue) + ' +
String(light_s) + " + String(lux) + ', + String(t) + ', + String(h) + ;' + String(water_status));
delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);
delay(1000);
Plant(lux, h, t, level, ECValue, pHValue, max_EC, min_EC, max_pH, min_pH,DAYS);
Jelse if (PlantType == '4")
{ //water
DateTime now = RTC.now();
DAY = now-dtBegin;
lux = lightMeter.readLightLevel();
digitalWrite(trigPin, LOW);
delayMicroseconds(2);

digitalWrite(trigPin, HIGH);



delayMicroseconds(5);

digitalWrite(trigPin, LOW);

duration = pulseln(echoPin, HIGH);

cm = microsecondsToCentimeters(duration);
level = 30-cm ;

delay(2000);

h = dht.readHumidity();

t = dht.readTemperature();
sensorstemp.requestTemperatures();
gravityTds.setTemperature(sensorstemp.getTempCByIndex(0));
gravityTds.update();
tdsValue = 0;
tdsValue = gravityTds.getTdsValue();
ECValue = tdsValue*0.002;
delay(1000);
phTot = 0;
temTot = 0;
phAvg = 0;
temAvg = 0;
for(x=0; x<10 ; x++){

phTot += analogRead(A2);

temTot += analogRead(A3);

delay(10);

JtemAvg = temTot/10;

phAvg = temTot/10;

phVoltage = phAvg * (5.0 / 1023.0);

pHValue = phVoltage*m+GC;
delay(500);

DAYS = DAY.days();

Hour = now.hour();

Minute = now.minute();

Second = now.second();

day = now.day();

Month = now.month();

Year = now.year();

max_EC = 2.0;
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min_EC = 1.2;
max_pH = 6.0;

min_pH = 5.5;

Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + ', + String(Second) + ', + String(day) + ', +
String(Month) +',' + String(Year) + ', + String(level) + ', + String(pHValue) + ', + String(ECValue) + ' +

String(light_s) + ', + String(lux) + ', + String(t) + " + String(h) + ' + String(water_status));

delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);

delay(1000);

Plant(lux, h, t, level, ECValue, pHValue, max_EC, min_EC, max_pH, min_pH,DAYS);

Jelse if (PlantType == '5'}
DateTime now = RTC.now();
DAY = now-dtBegin;
lux = lightMeter.readLightLevel();
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(5);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
cm = microsecondsToCentimeters(duration);
level = 30-cm ;
delay(2000);

h = dht.readHumidity();

t = dht.readTemperature();
sensorstemp.requestTemperatures();
gravity Tds.setTemperature(sensorstemp.getTempCByIndex(0));
gravityTds.update();
tdsValue = 0;
tdsValue = gravityTds.getTdsValue();
ECValue = tdsValue*0.002;
delay(1000);
phTot = 0;

temTot = 0;
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phAvg = 0;
temAvg = 0;
for(x=0; x<10 ; x++){
phTot += analogRead(A2);
temTot += analogRead(A3);
delay(10);
} temAvg = temTot/10;
phAvg = temTot/10;
phVoltage = phAvg * (5.0 / 1023.0);
pHValue = phVoltage*m+C;
delay(500);
DAYS = DAY.days();
Hour = now.hour();
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
max_EC = 1.8;
min_EC = 1.2,
max_pH = 1.8;
min_pH = 1.2;
Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + "' + String(Second) + ', + String(day) + ;' +
String(Month) + ' + String(Year) + ', + String(level) + ', + String(pHValue) + ', + String(ECValue) + ', +
String(light_s) + " + String(lux) + ', + String(t) + ', + String(h) + ;' + String(water_status));
delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);
delay(1000);
Plant(lux, h, t, level, ECValue, pHValue, max_EC, min_EC, max_pH, min_pH,DAYS);
Jelse if (PlantType == '6){ //other
DateTime now = RTC.now();
DAY = now-dtBegin;
bool Sr = false;

FromESP = Serial.readString();



Sr = true;
if (Sr == true) {
data = FromESP;
float fifthCommalndex = data.indexOf(',");
float sixthCommalndex = data.indexOf(',, fifthCommalndex + 1);
float seventhCommalndex = data.indexOf(',', sixthCommalndex + 1);
float eighthCommalndex = data.indexOf(',, seventhCommalndex + 1);
String maxPH = data.substring(0, fifthCommalndex);
String minPH = data.substring(fifthCommalindex + 1, sixthCommalndex);
String maxEC = data.substring(sixthCommalndex + 1, seventhCommalndex);
String minEC = data.substring(seventhCommalndex + 1, eighthCommalndex);
DateTime now = RTC.now();
DAY = now-dtBegin;
lux = lightMeter.readLightLevel();
digitalWrite(trigPin, LOW);
delayMicroseconds(2);
digitalWrite(trigPin, HIGH);
delayMicroseconds(5);
digitalWrite(trigPin, LOW);
duration = pulseln(echoPin, HIGH);
cm = microsecondsToCentimeters(duration);
level = 30-cm ;
delay(2000);
h = dht.readHumidity();
t = dht.readTemperature();
sensorstemp.requestTemperatures();
gravityTds.setTemperature(sensorstemp.getTempCByIndex(0));
gravityTds.update();
tdsValue = 0;
tdsValue = gravityTds.getTdsValue();
ECValue = tdsValue*0.002;
delay(1000);
phTot = 0;
temTot = 0;
phAvg = 0;

temAvg = 0;
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for(x=0; x<10 ; x++){
phTot += analogRead(A2);
temTot += analogRead(A3);
delay(10);
ftemAvg = temTot/10;
phAvg = temTot/10;
phVoltage = phAvg * (5.0 / 1023.0);
pHValue = phVoltage*m+C;
delay(500);
DAYS = DAY.days();
Hour = now.hour();
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
max_EC = maxEC.toFloat();
min_EC = minEC.toFloat();
max_pH = maxPH.toFloat();
min_pH = minPH.toFloat();
Sensor = (String(DAYS) + ', + String(Hour) + ', + String(Minute) + ', + String(Second) + ', + String(day) + ', +
String(Month) + ' + String(Year) + ', + String(level) + ', + String(pHValue) + ', + String(ECValue) + ' +
String(light_s) + "' + String(lux) + ', + String(t) + ', + String(h) + ;' + String(water_status));
delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);
delay(1000);
Plant(lux, h, t, level, ECValue, pHValue, max_EC, min_EC, max_pH, min_pH,DAYS);}
} else if (PlantType == "7}
digitalWrite(light, HIGH);
lisht s=0;
digitalWrite(Pumpwaterin, HIGH);
digitalWrite(Pump_A, HIGH);
digitalWrite(Pump_B, HIGH);

digitalWrite(water_out, HIGH);



digitalWrite(water_system, HIGH);
water status = 0 ;
digitalWrite(pH_Up, HIGH);
digitalWrite(pH_Down, HIGH);

digitalWrite(mixmotor, HIGH);

Sensor = (String(0) + ', + String(0) + ', + String(0) + ', + String(0) + ', + String(0) + ', +
String(0) + ', + String(0) + ', + String(0) + ',' + String(0) + "' + String(0) + ', +

String(light_s) + " + String(0) + '," + String(0) + "' + String(0) + ',' + String(water_status));

delay(10);
Serial.flush();
delay(1000);
Serial.print(Sensor);
delay(1000);}

} //Serial A

} //loop

float microsecondsToCentimeters(float microseconds){

return microseconds / 29 / 2,
Jvoid lightON(K
digitalWrite(light, LOW);
lisht s=1;
Jvoid lightOFF()
{digitalWrite(light, HIGH);
lisht s=0;
Wvoid Check()
{digitalWrite (water_system, LOW);
water status = 1 ;}
void waterchange(}
delay(1000);
digitalWrite (water_system, HIGH);
water status =0 ;
delay(5000);
digitalWrite (water_out, LOW);
Jvoid wateroutOFF()
{digitalWrite (water_out, HIGH);
Jvoid FirstDay()

{digitalWrite (Pumpwaterin,LOW);
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Jvoid ChangeDay()
{digitalWrite (Pumpwaterin,LOW);

Jvoid pHUp()

{ digitalWrite (Pumpwaterin,HIGH);

digitalWrite (pH_Up,LOW);
delay(pH_Up_time*1000);
digitalWrite (pH_Up,HIGH);
delay(pH_Up_time*1000);
digitalWrite (mixmotor,LOW);
delay(2000);

digitalWrite (mixmotor,HIGH);
delay(10000)

Jvoid pHDown()

{ digitalWrite (Pumpwaterin,HIGH);

digitalWrite (pH_Down,LOW);
delay(pH_Down_time*1000);
digitalWrite (pH_Down,HIGH);
delay(pH_Down_time*1000);
digitalWrite (mixmotor,LOW);
delay(2000);

digitalWrite (mixmotor,HIGH);

delay(10000);

Jvoid ECCheck(float max_EC, float ECValue)

{ intvolume = 20 ;

delay(2000);

float nutrient = ((max_EC-ECValue)*5/max_EC)*volume;
float Pump_A time = nutrient/1.333; //1.33 ml / sec

float Pump_B_time = nutrient/1.333;

digitalWrite (Pump_A, LOW);
delay(Pump_A_time*1000);
digitalWrite (Pump_A, HIGH);
digitalWrite (mixmotor,LOW);
delay(2000);

digitalWrite (mixmotor,HIGH);
delay(900000);

digitalWrite (Pump_B, LOW);
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delay(Pump_A_time*1000);
digitalWrite (Pump_B, HIGH);
delay(10000);
digitalWrite (mixmotor,LOW);
delay(2000);
digitalWrite (mixmotor,HIGH);
delay(10000);

} void pHUPONTime()

{ digitalWrite (water_system, HIGH);
water status = 0 ;
delay (5000);
digitalWrite (pH_Up,LOW);
delay(pH_Up_time*1000);
digitalWrite (pH_Up,HIGH);
delay(pH_Up_time*1000);
digitalWrite (mixmotor,LOW);
delay(2000);
digitalWrite (mixmotor,HIGH);
delay(10000);

Jvoid pHDownONTime()

{ delay(5000)
digitalWrite (water_system, HIGH);
water status = 0 ;
digitalWrite (pH_Down,LOW);
delay(pH_Down_time*1000);
digitalWrite (pH_Down,HIGH);
delay(pH_Down_time*1000);
digitalWrite (mixmotor,LOW);
delay(2000);
digitalWrite (mixmotor,HIGH);
delay(10000);

Jvoid ECcheckONTime(float max_EC, float ECValue)

{ intvolume = 20;
delay(5000);
digitalWrite (water_system, HIGH);

water status =0 ;
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delay(10000);
float nutrient = ((max_EC-ECValue)*5/max_EC)*volume;
float Pump_A time = nutrient/1.333; //1.33 ml / sec
float Pump_B_time = nutrient/1.333;
digitalWrite (Pump_A, LOW);
delay(Pump_A_time*1000);
digitalWrite (Pump_A, HIGH);
digitalWrite (mixmotor,LOW);
delay(2000);
digitalWrite (mixmotor,HIGH);
delay(900000);
digitalWrite (Pump_B, LOW);
delay(Pump_A_time*1000);
digitalWrite (Pump_B, HIGH)
delay(5000);
digitalWrite (mixmotor,LOW);
delay(2000);
digitalWrite (mixmotor,HIGH);
delay(10000);
Jvoid Plant(float lux, float h, float t, float level, float ECValue, float pHValue, float max_EC, float min_EC, float
max_pH, float min_pH,int DAYS)
{ DateTime now = RTC.now();
Hour = now.hour();
Minute = now.minute();
Second = now.second();
day = now.day();
Month = now.month();
Year = now.year();
if (now.hour() == OnHour)
{ lightONO();
} else if (now.hour() == OffHour)
{ lightOFF(;
}if ((DAYS == 1 || 14 || 28) && (now.hour() == 13) && (now.minute() > 30 ) && (now.minute() <= 39 ) && (level >
min_water))
{ waterchange();

} else if (DAYS == 1 || 14 || 28) && (now.hour() == 13) && (now.minute() == 40) && (level < max_water))
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~

wateroutOFF();

——

else if ((pHValue >= min_pH) && (pHValue <= max_pH) && (ECValue >= min_EC))

{ Check();

——

else if ((DAYS == 0) && (level < max_water))

~

FirstDay();

—

else if (DAYS == 1| 14 || 28) && (now.hour() == 13) && (now.minute() == 42) && (level < max_water))

~

ChangeDay();

——

else if (DAYS == 0| 1] 14 || 28) && (level >= max_water) & (pHValue > 0) && (pHValue <min_pH))

{  pHUPO;

} elseif (DAYS==0| 1| 14 || 28) & (level >= max_water) && (pHValue > max_pH))

{ pHDown();

} elseif (DAYS == 0 || 1 || 14 || 28) && (level >= max_water) && (pHValue <= max_pH) && (pHValue >= min_pH)
&& (ECValue < min_EQ))

{ ECCheck(max_EC, ECValue);

} else if((pHValue < min_pH) && (pHValue > 0))

{  pHUPONTIme();

} else if ((pHValue > max_pH))

{ pHDownONTiIme();

} else if ((pHValue <= max_pH) && (pHValue >= min_pH) && (ECValue < min_EQC))

{ ECcheckONTime(max_EC, ECValue);

} if (DAYS == 0| 1 ]| 14 || 28) && (level >= max_water))

{ digitalWrite (Pumpwaterin,HIGH);

3

TAndusSu ESP8266

#include <ESP8266WiFi.h> // esp8266 library
tinclude <FirebaseArduino.h> // firebase library
#define FIREBASE HOST "xxxxxxxxxt // firebase id

#define FIREBASE AUTH " // the secret key generated from firebase
#define  WIFI_SSID "sxxxx" //wifi name

#define  WIFI_PASSWORD "*****" //password

#tdefine coolingfan 4

ttdefine heatingfan 12

ttdefine fogger 16 //T&H

int PlantType;

String Sensor, FromA, news ,Date;

String DDay;
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String Month;
String Year;
int coolingfan_status = 0 ;
int heatingfan_status = 0 ;
int fogger status =0 ;
void setup() {
Serial.begin(115200);
WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print("connecting";
while (WiFi.status() I= WL_CONNECTED) {
Serial.print(".");
delay(1000); }
{ Serial.printn();
Serial.print("connected: ");
Serial.println(WiFi.locallP());
} pinMode (coolingfan,OUTPUT);
digitalWrite(coolingfan, HIGH);
pinMode (heatingfan,OUTPUT);
digitalWrite(heatingfan, HIGH);
pinMode (fogger, OUTPUT);
digitalWrite(fogger, HIGH);
Firebase.begin(FIREBASE_HOST, FIREBASE AUTH);
if (Firebase.failed()) {
Serial.println("Failed";
return;
1
void loop()
{ delay(20);
DDay = Firebase.getString("Date2");
delay(20);
Month = Firebase.getString("Month2");
delay(20);
Year = Firebase.getString("Year2");
delay(20);
PlantType = Firebase.getInt("PlantType");
delay(20);



Date = (String(DDay) + ', + String(Month) + ', + String(Year) + ;' + String(PlantType));
delay(20);
Serial.flush();
Serial.printin(Date);
if(PlantType==6)  //other
{ float maxPH = Firebase.getString("Plantnews/maxPH").toFloat();
float minPH = Firebase.getString("Plantnews/minPH").toFloat();
float maxEC = Firebase.getString("Plantnews/maxEC").toFloat();
float minEC = Firebase.getString("Plantnews/minEC").toFloat();
float maxTemp = Firebase.getString("Plantnews/maxTemp").toFloat();
float minTemp = Firebase.getString("Plantnews/minTemp").toFloat();
float maxHum = Firebase.getString("Plantnews/maxHum").toint();
float minHUmM = Firebase.getString("Plantnews/minHum").tolnt();
news = (String(maxPH) + '," + String(minPH) + ;' + String(maxEC) + ',' + String(minEQ));
delay(100);
Serial.flush();
delay(1000);
Serial.println(news);
delay(1000);
} bool Sr = false;
while (Serial.available()) {
delay(50);
FromA = Serial.readString();
Sr = true;
yield();
} delay(500);
if (Sr == true) {
Sensor = FromA,;
int fristCommalndex = Sensor.indexOf(',");
int secondCommalndex = Sensor.indexOf(',, fristCommalndex + 1);
int thirdCommalndex = Sensor.indexOf(',', secondCommalndex + 1);
int fourthCommalndex = Sensor.indexOf(',', thirdCommalndex + 1);
int fithCommalndex = Sensor.indexOf(',, fourthCommalndex + 1);
int sixthCommalndex = Sensor.indexOf(',, fifthCommalndex + 1);
int seventhCommalndex = Sensor.indexOf(',', sixthCommalndex + 1);

float eighthCommalndex = Sensor.indexOf(',', seventhCommalndex + 1);
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float ninthCommalndex = Sensor.indexOf(',', eighthCommalndex + 1);

float tenthCommalndex = Sensor.indexOf(',', ninthCommalndex + 1);

int eleventhCommalndex = Sensor.indexOf(',', tenthCommalndex + 1);

int twelfthCommalndex = Sensor.indexOf(,, eleventhCommalndex + 1);

int thirteenthCommalndex = Sensor.indexOf(',', twelfthCommalndex + 1);

int fourteenthCommalndex = Sensor.indexOf(',, thirteenthCommalndex + 1);

int fifteenthCommalndex = Sensor.indexOf(',', fourteenthCommalndex + 1);

String DaysESP = Sensor.substring(0, fristCommalndex);

String HourESP = Sensor.substring(fristCommalndex + 1, secondCommalndex);

String MinuteESP = Sensor.substring(secondCommalndex + 1, thirdCommalndex);

String SecondESP = Sensor.substring(thirdCommalndex + 1, fourthCommalndex);

String dayESP = Sensor.substring(fourthCommalndex + 1, fifthCommalndex);

String MonthESP = Sensor.substring(fifthCommalndex + 1, sixthCommalndex);

String YearESP = Sensor.substring(sixthCommalndex + 1, seventhCommalndex);

String levelst = Sensor.substring(seventhCommalndex + 1, eighthCommalndex);

String pHValuest = Sensor.substring(eighthCommalndex + 1, ninthCommalndex);

String ECValuest = Sensor.substring(ninthCommalndex + 1, tenthCommalndex);

String light_status = Sensor.substring(tenthCommalndex + 1, eleventhCommalndex);

String light_value = Sensor.substring(eleventhCommalndex + 1, twelfthCommalndex);

String temp = Sensor.substring(twelfthCommalndex + 1, thirteenthCommalndex);

String hum = Sensor.substring(thirteenthCommalndex + 1, fourteenthCommalndex);

String water_status = Sensor.substring(fourteenthCommalndex + 1, fifteenthCommalndex);
Firebase.setString("Date/Day/Day",DaysESP);
Firebase.setString("Date/Day/year",YearESP),
Firebase.setString("Date/Day/month",MonthESP);
Firebase.setString("Date/Day/day",dayESP);
Firebase.setString("Date/Time/hour",HourESP);
Firebase.setString("Date/Time/minute",MinuteESP ),
Firebase.setString("Date/Time/second”,SecondESP);
Firebase.setString("Waterlevel/Value',levelst);
Firebase.setString("EC/ECValue",ECValuest);
Firebase.setString("pH/pHValue",pHValuest);
Firebase.setString("Temp/Value",temp);
Firebase.setString("Humudity/Value",hum);
Firebase.setString("Light/Value',light_value);

Firebase.setString("Status/light_status',light_status);
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Firebase.setString("Status/water_system_status",water_status);
float t = temp.toFloat();
float h = hum.toFloat();
tempcon(t,h);
}} void tempcon(float t,float h)
{if(PlantType==1) //greenoak
{ int max_temp = 25;
int min_temp = 18;
int max_humidity = 80;
int min_humidity = 60;
if (t >max_temp)
{ digitalwrite (coolingfan,LOW);
coolingfan_status = 1;
} elseif (t <=max_temp)
{ digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;
} else if (t <min_temp)
{ digitalWrite (heatingfan,LOW);
heatingfan_status =1 ;
} elseif (t >=min_temp)
{ digitalWrite (heatingfan,HIGH);
heatingfan status = 0 ;
} if (h <min_humidity)
{ digitalWrite (fogger,LOW);
fogger status =1;
} else if (h >=max_humidity)
{ digitalWrite (fogger,HIGH);
fogger status =1
} delay(20);
Firebase.setInt("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setint("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setInt("Humudity/fogger",fogger_status);
} else if(PlantType==2) //redoak

{ int max_temp = 25;
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int min_temp = 18;

int max_humidity = 80;

int min_humidity = 60;

if (t >max_temp)

{ digitalWrite (coolingfan,LOW);
coolingfan_status = 1;

} else if (t <=max_temp)

{ digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;

} else if (t <min_temp)

{ digitalWrite (heatingfan,LOW);
heatingfan_status = 1 ;

} else if (t >=min_temp)

{ digitalWrite (heatingfan,HIGH);
heatingfan_status = 0 ;

} if (h <min_humidity)

{ digitalWrite (fogger,LOW);
fogger status = 1;

} else if (h >=max_humidity)

{ digitalwrite (fogger,HIGH);
fogger status = 1;

} delay(20);
Firebase.setint("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setInt("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setInt("Humudity/fogger" fogger_status);
} else if(PlantType==3) //mint
{ int max_temp = 25;

int min_temp = 18;

int max_humidity = 80;

int min_humidity = 60;

if (t >max_temp)

{ digitalWrite (coolingfan,LOW);
coolingfan_status = 1;

} else if (t <=max_temp)
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{digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;
}else if (t <min_temp)
{ digitalWrite (heatingfan,LOW);
heatingfan_status = 1 ;
}else if (t >=min_temp)
{ digitalWrite (heatingfan,HIGH);
heatingfan_status = 0 ;
} if (h <min_humidity)
{ digitalWrite (fogger,LOW);
fogger status =1
} else if (h >=max_humidity)
{digitalWrite (fogger,HIGH);
fogger status =1
}delay(20);
Firebase.setint("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setInt("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setint("Humudity/fogger",fogger_status);
} else if(PlantType==4) //basil
{int max_temp = 35;
int min_temp = 20;
int max_humidity = 80;
int min_humidity = 60;

if (t >max_temp)
{digitalWrite (coolingfan,LOW);
coolingfan_status = 1;
} else if (t <=max_temp)
{digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;
} else if (t <min_temp)
{digitalWrite (heatingfan,LOW);
heatingfan_status = 1;
} else if (t >=min_temp)

{digitalWrite (heatingfan,HIGH);



heatingfan_status = 0 ;

}if (h <min_humidity)

{ digitalWrite (fogger,LOW);

fogger status =1;

} else if (h >=max_humidity)
{digitalWrite (fogger,HIGH);

fogger status =1;

Ydelay(20);
Firebase.setint("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setint("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setint("Humudity/fogger",fogger_status);
} else if(PlantType==5)  //waster
{int max_temp = 30;

int min_temp = 20;

int max_humidity = 80;

int min_humidity = 60;

if (t >max_temp)

{digitalWrite (coolingfan,LOW);
coolingfan_status = 1;

} else if (t <=max_temp)
{digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;

}else if (t <min_temp)

{digitalWrite (heatingfan,LOW);
heatingfan_status = 1;

}else if (t >=min_temp)
{digitalWrite (heatingfan,HIGH);
heatingfan_status = 0 ;

}if (h <min_humidity)

{digitalWrite (fogger,LOW);

fogger status =1

}else if (h >=max_humidity)
{digitalWrite (fogger,HIGH);

fogger status =1;
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Ydelay(20);
Firebase.setInt("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setInt("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setint("Humudity/fogger",fogger_status);
} else if(PlantType==6)

{ float maxTempN = Firebase.getString("Plantnews/maxTemp").toFloat();
float minTempN = Firebase.getString("Plantnews/minTemp").toFloat();
float maxHumN = Firebase.getString("Plantnews/maxHum").toInt();
float minHUMN = Firebase.getString("Plantnews/minHum").tolnt();
if (t >maxTempN)

{digitalWrite (coolingfan,LOW);
coolingfan_status = 1;

} else if (t <=maxTempN)

{digitalWrite (coolingfan,HIGH);
coolingfan_status = 0;

Jelse if (t <minTempN)

{digitalWrite (heatingfan,LOW);
heatingfan_status =1 ;

} else if (t >=minTempN)

{digitalWrite (heatingfan,HIGH);
heatingfan_status = 0 ;

}if (h <minHumN)

{digitalWrite (fogger,LOW);

fogger status =1

} else if (h >=maxHuUmN)

{digitalWrite (fogger,HIGH);

fogger status = 0;

}delay(20);
Firebase.setInt("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setInt("Temp/Hfan",heatingfan_status);
delay(20);
Firebase.setint("Humudity/fogger",fogger_status);

Jelse if(PlantType==7)
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digitalWrite(coolingfan, HIGH);
digitalWrite(heatingfan, HIGH);
digitalWrite(fogger, HIGH);

coolingfan_status = 0;

heatingfan_status = 0;

fogger status = 0;

delay(20);
Firebase.setInt("Temp/Cfan",coolingfan_status);
delay(20);
Firebase.setInt("Temp/Hfan",heatingfan_status);
delay(20);

Firebase.setInt("Humudity/fogger" fogger_status);





