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ABSTRACT

This thesis presents a soil moisture control system suitable for each plant that
requires different soil moisture values. Make a device that can set the soil moisture
value according to the suitability of the plant, by controlling the device as well
microcontroller is responsible for the processor to order the relay module to work for
the water pump to water the soil. The results of testing the soil moisture control
system at three percentage soil moisture values were 40 percent, 60 percent, and 70
percent. The system would operate when the soil moisture value was lower than the
preset value, which the system will provide water to the soil and when the soil
moisture value exceeds the set value, the system will cut off. In addition, the accuracy
of the soil moisture measuring device and the soil moisture measuring instrument are
calibrated. The result of the calibration is that the soil moisture measuring device has
similar accuracy to the soil moisture measuring instrument. The mean deviation of soil
moisture values at various moisture levels was 2.46 percent or had an accuracy of

97.54 percent, which makes the soil moisture control system reliable and practical.
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2. DS1302 RTC Real Time Clock Module faifulugaiflélunisdeianiiotiunds
Analunslsiinunfu Tngseduen 3.3V, GND, 5, 4, 2

3. 4 Channel Relay Module Wulgafildnulunisauaugunsallnsanuisaniunuls
wianu4i lngsiaduv 5V, GND, 8, 9, 10, 11

4. Water Pump ugunsailélunislsiunauil 4 @ Tasasseru 4 Channel Relay
Module Tagmariuai 5V, NO1 (Relay IN1), NO2 (Relay IN2),

NO3 (Relay IN3), NO4 (Relay IN4) FaUT 3.2 wazilerhniseenuuunIsAeLgLLTeSuAY

Y

6 ¥ =

gunsaliineqiuveialulasreulnsamesuds Jnhluvssneudiiundesaiunulanagui 3.3



VOG> 33V
GND-> GND

ClK-> 5

DAT > 4
RST > 2

VCC.> 3V
GND-> GND 2 ‘?
AQ -» Allsensor 1) . &
-» Allsensor2)
-> A2(sensor z) O
->» Ad(sensor 4) VeG> SV
GND-> GND
(1 COM -5 GND
’ INL-> 8
r.,:“;:' N2 -> 9
o IN3 > 10
ING -> 11

q GND-> NO (Relay INL) //PUMP 1

-> NO (Relay IN2) #/PUNP 2
=> NO (Relay IN3) //PUMP 3
-> NO (Relay IN4) #/PUMP 4

3U# 3.2 n1siewsiaseniegunsalinesiuveda Arduino Uno R3

Ui 3.3 ndesmuauANtuluAy
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3.3.3 A599NUUUNISNNUTDLIUSUNTH

AMseankUUNSYNuredUsensulagaziiuniseanwuunissinauvesiusunsulitiu
fhgunsal WilenuauAITuTesAulasn TIuaSuiiodagunsainisiiay veda
Arduino Uno R3 2¢91111504998 48910 Soil Moisture Sensor, DS1302 Module W@
Temperature & Humidity Sensor WieanUszananag ImEJ’w]3‘1Jssmaﬂ'7mm%usluﬁuuasLLaGN

U dy 1 . ¥ 1 dy a1 %4 U 1 dlll d‘ 5 14 -] a'J ¥
ANAIUTIUNIL Monitor 91AANLTUIATRENIAIANNTUARIL) Relay wYNULAEILA

a

Water Pump Uit uatnAaduiuiia1uinnitaiaiuiuinangly Relay aglaivinau dsgy
3.4

v v

Temperature Soil Maisture 051302 madule

EHumidity sensor Sensor

Monitor l

Arduino Usetadays

L

=0

off

Relay off Relay on

Water pump

5UN 3.4 unulsnsiauvesisunsy
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\/ Set Point (A1A1UAUAABINITAIUAL)

A J

v

g‘d‘ﬁ 3.5 M3mMuANLUY On Off Control

91n3U7 3.5 wanadgyaiain13nIuaNTessEuLLUY On Off Control Tngld#lusunuy
NN3AIVANTBITEUUAIVANAILTUTUAY ez muamiaufiufidesnisaiuauidua Set

J =] Yo 1 4’{’ a = [ | 1 .
Point ¥8938uY nJUazuladnAIAINBuintuANasin1InTARNi99Inal Set Point
< v 1 ¢l o v
dintey usegluinasinanunsageusula

3.3.4 nsnegaulusunsuiugunsaladuauanuulufu

Tun1snaaauluswnsy WaNINUALIATUSIBAIIAT A LIATVNY LD IANNINUN

TWsunsuazsuaanududinsztanadadeainuduliaitesndt 40 wWeosidud fagui

[

3.6 Relay Module 3g¥1Mn15d Pump g deguin 3.7 Tumnanduiuanenadnaduiian

1NN 40 wWaesidud Aaguil 3.8 Relay Module aglivihanu Asguil 3.9

Send

Newline 9600 baud v Clear output

UM 3.6 ArruTulAlesndt 40 wWesidud

Autoscroll [ Show timestamp



U

=1

n 3.7

© con (u]
r g e\ e o PR w orn [ JSend
01:59:20.741 -> 44.00

01:59:21.724 -> 12/10/2021 01:59:42

01:59:21.724 -> 49.00

01:59:21.771 -> 59.00

01:59:22.754 -> 63.00

01:59:23.734 -> 44.00

01:59:24.716 -> 12/10/2021 01:59:45

01:59:24.763 -> 49.00

01:59:24.763 -> 58.00

01:59:25.747 -> 63.00

01:59:26.727 -> 44.00

01:59:27.758 —> 12/10/2021 01:59:48

01:59:27.758 -> 48.00

01:59:27.758 -> 58.00

01:59:28.742 -> 63.00

Autoscroll . Show timestamp

JUT 3.8 Aranuaudianunnniing 40 Wesidud

;nlﬁ 3.9 Relay Module

| Newline

Talyinanu

7\/‘ '@0 baud

M

Clear output
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HAaN13INNAadN

4.1 WHUAINIIINUYRIYARIUANANNTUTURAY

punsaimuauauTulufulzdearsiuueda Arduino Uno R3 #sm1suasa Arduino
Uno R3 dnfudeadeuldniiiesulnanlusunsaldiinluluvese ileaiuaunisinures
gunsnimuauautdluidlindulumuiidmuely wesgunsalmuauaaduluiulusi
nsnadaunsiian Taenisfivuadianudulufuniuaumangauvosfisdsanisn

muAuAruTEluAumuamizallunsih ldiuisiwandeiulula dsgun 4.1

ARDUINO

JUN 4.1 urulsnshanuesnnIunuausulusu

4.2 Wan13UsAEgYnAIUANANTU LAY
° (7 ¢ & a 1Y 4 s L4
dwiugunsalyamuauauduluivuseneuldmevesalulasreulnsames, wuiges
Taanudulufy, lwwwesingamgiuazariuiiueinia, 38 LCD dwmsugaiaamgiuag
AanudulueInAiINIsnagevagluanInuIndouReIny wazdl Relay fuduvimtinlmi

\ileAIuANANNTLIURY AegUN 4.2



4.3 wamsnagaugunsalauauauluRl

o . oy
U7l 4.2 ndesmuguadNuluAY

4.3.1 MneaauAIuANANNTUTUALT 40 Wasidud waneiennsed 4.1

M157199 4.1 nsnadeumuANANTULLAUT 40 Wesidud

17

AT AATuT - Al
&l : 9NN
(W) m??jm . miﬁtﬂ ! (parwaLToa) m‘ﬂ:ﬂ .
(Wasiun) (Wostgun) (1Wasigusm)
0 43 40 B, 80
5 37 40 B9 80
10 46 40 32 80
15 45 40 32 80
20 45 40 32 80
23 39 40 32 80
25 47 40 32 80
30 45 40 32 80
35 46 40 32 80
40 45 40 32 80
45 44 40 32 80
46 39 40 32 80
50 46 40 32 80
55 46 40 32 80
60 45 40 32 80
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= ° ° & a o s & &
10NN 4.1 Naﬂ']i‘V]']ﬁ@‘Uﬂ']s‘Vl'N']usU@\‘ﬁz‘U‘Uﬂ'JUﬂNﬂ'ﬂ']ﬁJ?jUiUﬂﬂVl 40 LUasLYgus

Ingnaaauilunan 60 Wil imsduiinamn 5 uiiiegnisidsunasvesannuiulufu

'
1 I

WaLiIN1SUUNNA1YULNAIALTUAAAIRININTAILY aziulaiilor1AuTuanasINTN
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Y

~ v ° vy a =~ & v o Ao
#93l3 sruvasyhaulaglihunfuieauauanuiulieglussdunnvun

Soil moisture
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< 35
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=
= 25
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& 20
[
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—o—mmﬁwuﬂumw‘u
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' X o
—0— ATAITUYUNNIULA
0
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”
ra1(un)

JUN 4.3 navluanamanutuiilifssuuauaui 40 Wesldud

Soil moisture
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" F
—o— AATTUTUNATUAY
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an(uii)

JUN 4.4 ns1vuaniAuTuTTsEuUAIUANT 40 Wesidud
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203U 4.3 Wunswaanudulufuiisnanuty 40 wWesidud Tnglifiszuumunuen
arduluiu wuideudulufuazanasdesq uasangui 4.4 Wunsvldeudulufu
fidanudu 40 Wesidud Tnedn1sniuaulnenisdediauduliegd 40 wWodidus
pRBAnAT NUIEnAATIuanawiingt 40 Wesidusd gunsalmusumutilufuasds
Relay Module T#via1udis Water Pump agvinisiluti sinlsiaaudulufueginiie a0

WesiWudnasanainuiinainisaiuaull

4.3.2 MNAEBUAIUANAMNNTUTUALT 60 Wasidus waneRem1s1ed 4.2

M19199 4.2 NInedeUAIUANAMLTULLALT 60 Weasidus

AALTU AAINLTU 9 Al
na: AIUAY AnuR Qmmi 21NA
(W) e ) A | (D3ATALTH) ca

(Woasiyum) (Wasigus) (Wasigus)

0 62 60 33 78
5 61 60 33 78
7 57 60 Z}5) 78
10 62 60 33 78
15 62 60 33 78
19 57 60 33 78
20 62 60 33 78
25 61 60 33 78
27 59 60 33 78
30 63 60 33 78
35 63 60 3% 78
36 59 60 33 78
40 64 60 33 78
45 63 60 33 78
a7 57 60 33 78
50 63 60 33 78
55 62 60 33 78
60 62 60 33 78
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91n01572497 4.2 #an1sideun1sinuesszuUAIuANANTULURUT 60 Wasidud

Ingnaaaulunan 60 Wil inmsduiinamn 5 uiiiegnisideunasvesainnuiulufu

=

WALYIINISUUNNAIVULNAIAILTUAAAIRININTAILY aziulainilariAI LT uanaIsiingd

93lT ssvvaghanulagliiunfuiieauauanudulieglussauiinmue

Soil moisture
70

* .\Q—o\
60
. ‘\0—’\._‘\.\*_’\._.

50

45

ulufiu(e)

40

¥
&

AN

35
30
25

20 ' Aoy
_._mm'lmsuﬁumw]u

15 .
' & oo
AMAIHTUNINTAUA
10
0 5 10 15 20 25 30 35 40 45 50 55 60
a(uii)

JUN 4.5 nsmluansananuiuilifissuuaiuaud 60 WWesidus

Soil moisture
70

65

BLEY > o [ Tela ¥t 3 7 p———
60 (- — —0 00— -‘"q‘f-» ----- -t - e —0—

L [ ]

55
< 50
X
=
= 45
=
= 4
g
c 35
g
[
-

25

20 . &

‘ﬁﬁﬂﬁﬁuﬂuﬂﬂﬁﬂﬁu
15
' A oo
o— ANAIHUYUNNIAUA
10
) 5 10 15! 20 25 30 35 40 45 50 55 60
nan(unit)

JUN 4.6 n9vuanIAIANTUTITsEUUAIUANT 60 Wasidud

n3UN 4.5 Wunseanudulufuiaienudu 60 wWesiud Inelifissuuaiuau
Anudulufy nurmauTuluAuIzanatses ) uazanguT 4.6 \WunsvAmanudulufu
7A1ANAY 60 Wesidud lnefinnsaiuaulngnisisrianuduliedn 60 Wesidus

AABALIAT WUIIMINAIAIINTUANAIAIINTT 60 LWasidud gunsalmuauauTuluRuazds
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Relay Module 1ivina1u@s Water Pumpagsinnistun vilidranuduluduegmniie 60

WesWudnasanainuiinainisaiuaull

4.3.3 MMAFDUAIUANAMNTUIUALT 70 Wasidud uananem1sei 4.3

M15199 4.3 NsnedeuAIUANAMLTULLALN 70 Weasidus

AT AT - AUy
na: AIUAN v qm‘mqaj 9INA
(W) e . ca . GNGRSGINER) cu .

(Waskgun) (Wasium) (Wasktun)

0 75 70 32 82
5 72 70 32 82
8 69 70 32 82
10 73 70 32 82
15 172 70 32 82
17 69 70 32 82
20 73 70 32 82
25 73 70 32 82
30 72 70 32 82
35 71 70 32 82
36 69 70 32 82
40 73 70 32 82
45 72 70 32 82
50 70 70 32 82
51 69 70 32 82
55 73 70 32 82
60 72 70 32 82

91NA5199 4.3 man1siaeun1siuvessTuuAUANAUTUlLAUT 70 Wesidud

Tnenageuduiial 60 Wil vinistuiinawn 5 unfiiiegnsidsunuaswesmanuduluiu

LaZVNINITUUNNA1UUEAAIAMUTUAAAIRININGILT AziulaiiiaAAILTUAAaIAINID

4
Y

9ld szuvavihanulaghinhunfuieruauanuaulvegluseauiivun
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Soil moisture
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JUN 4.7 ne1vuanarauauilifssuuaiuaud 70 wWosidud

Soil moisture
80

" \
2ol 2.C 0V3 mm‘,\_’d_\'

65
60
55
50

45

AnAnudulufu(e)

a0
35
30 ] ¥ o
—e—AAUTUTIMUAN
25

. & e
r— ATAPTUTUNNWUA
20

o 5 10 15 20 25 35 40 45 50 55 60

30| |5
an(un)

UM 4.8 ns1muanIAIALTUnTsEUUAUANT 70 Wesidud

93U 4.7 Wunsildemsduluduiidinnutu 70 Wedidud Taglifiszuumunue
arwivlufu nudansdulufuarenaadosy uazangui 4.8 Wunsaeutulufu
fidarnudiu 70 wWefidud TnsfinisaruaulaenisiAnuiuliegd 70 wWodidud
paaAal wuhdwneATsEuanasng 70 Wesidud qunsalmuauanutulufiuasds
Relay Module T#vianuda Water Pump agviinisiluti sirldananuduludueginie 70

WesiWudnasanainuiinrinisaiuaull
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4.3.4 NANISNAFIUNISINIUVDITSUU 24 F21ug

Soil moisture
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5UN 4.9 nsminsvinuvesszuu 24 Falug
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gll‘ﬁ 4.10 w&EMINTIAIUANKLUY On Off Control

N3UN 4.9, 4.10 WWunanisinuvesssuuaivauaudulufy 24 93lue agldnng

AIUANBITEUULYULUY On Off Control agritnuaA1IAI1uTuLduAT Set Point 1 40

& & A

WasEus WaAIANUTULAININNINARIITLUVILYINNITHANITYNIUL TuNenaunuLilaml
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ﬂ’]iVI’]Q']UIUﬁﬂHﬂJ%ULL@JNaﬂ’ﬁ‘i/ﬂﬁﬂufﬂw/lﬂﬂﬂ’]‘i/llﬂmﬂ'ﬁﬂ’l@LLﬂ’NLaﬂL!EJEJ AN UUNAN

Yyaionazeausula
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a = & a LY dl' = °o &
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Aenuduludivann | deaduludivenn | fesazannu
L’;a: wiosflouvudidasy | qunsaifiadetiu UANK

e (Wosigus) (Wosigus) (Wosidus)
0 a3 ) 2.33
5 43 42 2.33
10 a3 42 2.33
15 i) a1 2.38
20 40 40 0.00
23 40 39 2.50
25 a8 45 6.25
30 43 42 2.33
35 40 a0 0.00
40 40 39 2.50
45 45 43 4.44
50 43 42 2.33
55 43 42 2.33
60 42 a1 2.38
ASesazANLANANY (Wosidus) 2.46

a ] & a v 2 | °o & o
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mammmmmmLﬂaauﬁumqﬂﬂimmmu 2.46 vUBILYUn ‘ZI\‘IVHIMVIT]‘U’NiS‘UUﬁ']UF’]M

ANuTUluAuTANUwI U vazU el aa U sag NS ULA
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AARNUIN N

Soil Moisture Sensor Module

A
D1
Rd [] RS [] R3
UTA 1K 1k 1%
< —s\/CC

z PN -

=] 2|~ ' Digital Output

Q 1

c - —Analog Output

@ + LMa53 GND

192]

) L c2 [ R2 L ¢y 57 b2

3 - T oo 2 T e Power

8

-]

g

w

o Y ' .
JUT .1 AauaudRAniluves Soil Moisture Sensor Module (1)
Pin Name Description
VCC
The Vcc pin powers the module, typically with +5V

GND Power Supply Ground
DO Digital Out Pin for Digital Output.
AO Analog Out Pin for Analog Output

gﬂﬁ n.2 amauﬁ’aﬂ’ﬂmm Soil Moisture Sensor Module (2)
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Uasa Arduino Uno R3

ICH

VELLOW
R
5N .2
_3 o CSP
= Lo oF
25 5% Osi
&
’ N 2 M GHND
o 5
7
r 9
2 )4
3

Microcontroller

30

ATMECGASZ=EP-PU

bl 144 FH4p
R I = 5 S

tH Bhign
~

[z

KoL

S

T R v e

=
u

5UN 2.1 AaaudAveuasa Arduino Uno R3 (1)

Pin_[Funcuon._“[Type. Gegton " 77
1 NC NC Not connected

2 IOREF IOREF Reference for digital logic V - connected to 5V
3 Reset Reset Reset

4 +3V3 Power +3V3 Power Rail

5 +5V Power +5V Power Rail

6 GND Power Ground

7 GND Power Ground

8 VIN Power Voltage Input

9 A0 Analog/GPIO Analog input 0 /GPIO

10 Al Analog/GPIO Analog input 1 /GPIO

1 A2 Analog/GPIO Analog input 2 /GPIO

12 A3 Analog/GPIO Analog input 3 /GPIO

13 A4/SDA Analog input/12C Analog input 4/12C Data line

14 A5/SCL Analog input/12C Analog input 5/12C Clock line

5UM 2.2 AaudRveauasa Arduino Uno R3 (2)
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Pin Function Type Description

1 DO Digital/GPIO Digital pin 0/GPIO

2 D1 Digital/GPIO Digital pin 1/GPIO

3 D2 Digital/GPIO Digital pin 2/GPIO

4 D3 Digital/GPIO Digital pin 3/GPIO

5 D4 Digital/GPIO Digital pin 4/GPIO

6 D5 Digital/GPIO Digital pin 5/GPIO

7 D6 Digital/GPIO Digital pin 6/GPIO

8 D7 Digital/GPIO Digital pin 7/GPIO

9 D8 Digital/GPIO Digital pin 8/GPIO

10 D9 Digital/GPIO Digital pin 9/GPIO

11 sS Digital SPI Chip Select

12 MOSI Digital SPI1 Main Out Secondary In

13 MISO Digital SPI Main In Secondary Out

14 SCK Digital SPI serial clock output

15 GND Power Ground

16 AREF Digital Analog reference voltage

17 A4/SD4 Digital Analog input 4/12C Data line (duplicated)
18 A5/SD5 Digital Analog input 5/12C Clock line (duplicated)

5UN 2.3 AauaudAniluves uasa Arduino Uno R3 (3)
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TUSHNTUAIUANNITIIULALAITUEAINE

#include <ThreeWire.h>
#include <RtcDS1302.h>
#include <SimpleDHT.h>
#include <Wire.h>

#include <LiquidCrystal 12C.h>

#include <SoftwareSerial.h>

SoftwareSerial DebugSerial(2, 3); // RX, TX

int pinDHT11 = 13;
SimpleDHT11 dht11(pinDHT11);
LiquidCrystal 12C lcd(0x27, 16, 2);

ThreeWire myWire(4,5,2); // 10, SCLK, CE
RtcDS1302<ThreeWire> Rtc(myWire);

int time_hr = 0;

int time_min = 0;

int sensorValue0 = 0 ;
int sensorValuel =0 ;
int sensorValue2 = 0 ;

int sensorValue3 = 0 ;

float voltage0 = 0 ;
float voltagel = 0 ;
float voltage2 = 0 ;
float voltage3 = 0 ;

void setup ({
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DebugSerial.begin(9600);
Serial.begin(9600);

pinMode(8, OUTPUT);
// pinMode(9, OUTPUT);
//pinMode(10, OUTPUT);
// pinMode(11, OUTPUT);
Serial.begin(9600);

Serial.print("compiled: ");
Serial.print(__ DATE )
Serial.printin(__TIME__);

Rtc.Begin();

RtcDateTime compiled = RtcDateTime(  DATE , TIME ),
printDateTime(compiled);
Serial.println();

if (IRtc.IsDateTimeValid()
{
// Common Causes:
// 1) first time you ran and the device wasn't running yet

// 2) the battery on the device is low or even missing

Serial.println("RTC lost confidence in the DateTimel");
Rtc.SetDateTime(compiled);

if (Rtc.GetlsWriteProtected!())
{
Serial.println("RTC was write protected, enabling writing now");

Rtc.SetlsWriteProtected(false);

if (IRtc.GetlsRunning())
{

Serial.printin("RTC was not actively running, starting now");



Rtc.SetlsRunning(true);

RtcDateTime now = Rtc.GetDateTime();
if (now < compiled)
{
Serial.println("RTC is older than compile time! (Updating DateTime)");
Rtc.SetDateTime(compiled);
}
else if (now > compiled)
{
Serial.printin("RTC is newer than compile time. (this is expected)");
}
else if (now == compiled)
{

Serial.printin("RTC is the same as compile time! (not expected but all is fine)");

}

void loop()f
Readsensor();
Control();
timer ();

Readsensor2();

void Control()
{

if (voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40) //1
{

digitalWrite(8, 1);

digitalWrite(9, 1);

digitalWrite(10, 1);

digitalwrite(11, 1);
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return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;
}
else if (voltage0<40&&voltagel1<40&&voltage2<40&&voltage3<40) //2
{
digitalWrite(8, 0);
digitalWrite(9, 0);
digitalwrite(10, 0);
digitalwrite(11, 0);
return voltage0>408&&voltagel>40&&voltage2>40&8&voltage3>40 ;
}
else if ( voltage0<40&&voltage1<40&&voltage2<40&&voltage3>40) //3
{
digitalWrite(8, 0);
digitalWrite(9, 0);
digitalWrite(10, 0);
digitalwrite(11, 1);
return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;
}
else if ( voltage0<40&&voltage1<40&&voltage2>40&&voltage3<40)  //4
{
digitalWrite(8, 0);
digitalWrite(9, 0);
digitalwrite(10, 1);
digitalWrite(11, 0);
return voltage0>408&8&voltagel>40&&voltage2>40&8&voltage3>40 ;
}
else if ( voltage0<40&&voltage1<40&&voltage2>40&&voltage3>40)  //5
{
digitalWrite(8, 0);
digitalWrite(9, 0);
digitalWrite(10, 1);
digitalWrite(11, 1);
return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;
}
else if ( voltage0<40&&voltage1>40&&voltage2<40&&voltage3<40)  //6
{
digitalWrite(8, 0);
digitalWrite(9, 1);



digitalWrite(10, 0);

digitalwrite(11, 0);

return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;
}

else if ( voltage0<40&&voltage1>40&&voltage2<40&&voltage3>40)
{

digitalWrite(8, 0);

digitalWrite(9, 1);

digitalWrite(10, 0);

digitalwrite(11, 1);

return voltage0>408&&voltage1>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0<40&&voltage1>40&&voltage2>40&&voltage3<40)
{

digitalWrite(8, 0);

digitalWrite(9, 1);

digitalWrite(10, 1);

digitalWrite(11, 0);

return voltage0>40&&voltage1>40&&voltage2>4088&voltage3>40 ;
}

else if ( voltage0<40&&voltage1>40&&voltage2>40&&voltage3>40)
{

digitalWrite(8, 0);

digitalWrite(9, 1);

digitalwrite(10, 1);

digitalwrite(11, 1);

return voltage0>408&8&voltagel>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0>40&&voltage1<40&&voltage2<40&&voltage3<40)
{

digitalWrite(s, 1);

digitalWrite(9, 0);

digitalwrite(10, 0);

digitalWrite(11, 0);

return voltage0>408&8&voltagel>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0>40&&voltage1<40&&voltage2<40&&voltage3>40)
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//9
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{

digitalWrite(8, 1);

digitalWrite(9, 0);

digitalWrite(10, 0);

digitalwrite(11, 1);

return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;
}

else if ( voltage0>40&&voltage1<40&&voltage2>40&&voltage3<40)
{

digitalWrite(8, 1);

digitalWrite(9, 0);

digitalwrite(10, 1);

digitalwrite(11, 0);

return voltage0>408&&voltagel>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0>40&8&voltage1<40&&voltage2>40&&voltage3>40)
{

digitalwrite(s, 1);

digitalWrite(9, 0);

digitalwrite(10, 1);

digitalWrite(11, 1);

return voltage0>408&&voltagel>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0>40&&voltage1>40&&voltage2<40&&voltage3<40)
{

digitalWrite(s, 1);

digitalwrite(9, 1);

digitalWrite(10, 0);

digitalwrite(11, 0);

return voltage0>408&8&voltagel>40&&voltage2>40&8&voltage3>40 ;
}

else if ( voltage0>40&&voltage1>40&&voltage2<40&&voltage3>40)
{

digitalWrite(s, 1);

digitalwrite(9, 1);

digitalwrite(10, 0);

digitalWrite(11, 1);

return voltage0>40&&voltage1>40&&voltage2>40&&voltage3>40 ;

/712

/713

/714

//15
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}

else if ( voltage0>40&&voltage1>40&&voltage2>40&&voltage3<40) //16
{

digitalWrite(8, 1);

digitalWrite(9, 1);

digitalWrite(10, 1);

digitalwrite(11, 0);

return voltage0>408&&voltage1>40&&voltage2>40&&voltage3>40 ;

}

void Readsensor2()

{
// start working...

//Serial.printin("Sample DHT11...");

// read without samples.

byte temperature = 0;

byte humidity = 0,

int err = SimpleDHTEmSuccess;

if ((err = dht11.read(&emperature, &humidity, NULL)) != SimpleDHTErrSuccess) {
Serial.print("Read DHT11 failed, err="); Serial.printin(err);delay(1000);
return;

}

lcd.begin();

// Turn on the blacklisht and print a message.
lcd.backlight();

lcd.print("tempature "); lcd.print((inttemperature);
lcd.setCursor(0, 1);



lcd.print("humidity ")
led.print((int)humidity);
delay(1000);

}

void Readsensor(){

sensorValueO = analogRead(A0);
voltage0 = map(sensorValue0, 0, 1024, 100, 0);
Serial.println(voltage0);

sensorValuel = analogRead(A1);

voltagel = map(sensorValuel, 0, 1024, 100, 0);
Serial.printin(voltage1);

delay(1000);

sensorValue2 = analogRead(A2);

voltage? = map(sensorValue2, 0, 1024, 100, 0);
Serial.println(voltage2);

delay(1000);

sensorValue3 = analogRead(A3);

voltage3 = map(sensorValue3, 0, 1024, 100, 0);
Serial.println(voltage3);

delay(1000);

void timer ()

{
RtcDateTime now = Rtc.GetDateTime();

printDateTime(now);

Serial.printtn();

if (Inow.lsValid())
{

// Common Causes:
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// 1) the battery on the device is low or even missing and the power line was
disconnected

Serial.printIn("RTC lost confidence in the DateTimel");

delay(10); // ten seconds

#define countof(a) (sizeof(a) / sizeof(al0]))

void printDateTime(const RtcDateTime& dt)

{
char datestring[20];

snprintf_P(datestring,
countof(datestring),
PSTR("%02u/%02u/%04u %02u:%02u:%02u"),
dt.Month(),
dt.Day(),
dt.Year(),
dt.Hour(),
dt.Minute(),
dt.Second() );
Serial.print(datestring);
time_hr = dt.Hour();

time_min = dt.Minute();





