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Abstract

Water is one of the important resources in any country. Large amount of sweet water
used by agriculture to produce food. The improper way of consuming water in agriculture
Leads to wastewater. Furthermore, the manual watering process would consume human
time and effort (i.e. human resources).However, different techniques used to supply
water automatically for plants. This will save water and human resources. In this project,
we implement an automatic watering system based on Arduino technology. Our system
has some nice features, among them we mention the automatic soil sensing for moister
and supply water only when the soil is dry. The other feature is the remote access to the
System by the use of mobile SMS.More specifically, watering the soil by sending

messages to the system.
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Data sheet for the GSM

ey Smurt Machine Smart Decision

3 Package Information

31 Pin out Diagram
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=0 GRGLHBR
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il GO
Dise C8 SCL
VoD _ExT SOk
KRESET i

G0 P

Figure 2: SIMMH pin out diagram (Top view)
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Data sheet for the soil moisture sensor

Item Condition ~ Min Typical Max Unit
Voltage - 33| 1 ||V
Current - 0 / |35 |mA

Output Voltage Supply VoltageSV | 0 | ~ 42|V
Sensorindrysoil | 0 | ~ 300 /

Output Value Sensor in humid soil {300 ~ 700 | /
Sensor in water 700 ~ 1950 | /
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Data sheet for the Arduino uno
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Data sheet for the mosfet transistor

(gl

V¥V Low Gate Charge D
V¥ Simple Drive Requirement
¥ RoHS Compliant & Halogen-Free

Description

AP9972 series are from Advanced Power innovated design and silicon
process technology to achieve the lowest possible on-resistance and
fast switching performance. It provides the designer with an extreme
efficient device for use in a wide range of power applications.

The TO-263 package is widely preferred for all commercial-industrial
surface mount applications using infrared reflow technique and suited
for high current application due to the low connection resistance. The
through-hole version (AP9972GP) are available for low-profile

BVDSS
RDS(O N)

lo

60V
18mQ
60A

TO-263(S)

applications.

e ¥ TO-220(P)

Absolute Maximum Ratings@T=25°C(unless otherwise specified)

Symbol Parameter Rating Units
Vs Drain-Source Voltage 60 Y
Vas Gate-Source Voltage +25 \'
Ip@T=25C Drain Current, Vgs @ 10V 60 A
1,@T:=100C Drain Current, Vgs @ 10V 38 A
low Pulsed Drain Current’ 230 A
Pp@T.=25T Total Power Dissipation 89 w
Linear Derating Factor 0.7 W/C
Eas Single Pulse Avalanche Energy3 45 mJ
I Avalanche Current® 30 A
Tste Storage Temperature Range -5510 150 &
T, Operating Junction Temperature Range -5510 150 T
Thermal Data
Symbol Parameter Value Units
Rthj-c Maximum Thermal Resistance, Junction-case 1.4 CIW
Rthj-a Maximum Thermal Resistance, Junction-ambient (PCB mount)" 40 C/W
Rthj-a Maximum Thermal Resistance, Junction-ambient 62 C/wW
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Arduino Code:

#include <SoftwareSerial.h>
SoftwareSerial SIM900(7, 8);
char inchar = 0;

int motorl = 12;

int motor2 = 13;

int redLED = 2;

int greenLED = 3;

int yellowLED = 4;

int sensorValue =0 ;

int waterLevel = 0;

int count = 0;

int motorStatel = 0;

int motorState2 = 0;

long motorTime = 0L

int flag = 0;

int flag2 = 0;

long timeOFrun = 20000L;

intk =0;
intc=0;
int r=0;

void setup()
27
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pinMode(motorl, OUTPUT);
pinMode(motor2, OUTPUT);
pinMode(redLED, OUTPUT);
pinMode(greenLED, OUTPUT);
pinMode(yellowLED, OUTPUT);
digitalWrite(redLED, HIGH);
Serial.begin(9600);
Serial.begin(19200); // for serial monitor
SIM900.begin(19200); // for GSM shield
SIM900power(); // turn on shield
delay(10000); // give time to log on to network.
SIM900.print("AT+CMGF=1\r"); // set SMS mode to text
delay(100);
SIM900.print("AT+CNMI=2,2,0,0,0\r");
// blurt out contents of new SMS upon receipt to the GSM shield's serial out
delay(100);
}
void SIM900power()
/I software equivalent of pressing the GSM shield "power" button
{
digital Write(9, HIGH);
delay(1000);
28



digitalWrite(9, LOW);
delay(7000);

}
void loop()

{
waterLevel = analogRead (Al) ;
Serial.printin(r);
r=r+1,
if(r==10000)
r=0;
digitalWrite(redLED, HIGH);
if (count==0){
sensorValue = analogRead (AO0) ;
If ( sensorValue > 500 && motorState2 == 0 && waterLevel > 100)
{
digitalWrite( motorl , HIGH) ;
digitalWrite(greenLED, HIGH);
motorStatel = 1;

count = count + 1;

else
{
digitalWrite( motorl , LOW) ;
29



digitalWrite(greenLED, LOW);

motorStatel = 0;

¥
}else {
count = count + 1;
¥
if (count >= 1500)
{ count = 0;
digitalWrite( motorl , LOW) ;
digitalWrite(greenLED, LOW);
by
if (waterLevel <100 && flag2 ==0) {  // "edited from 200"
digitalWrite(yellowLED, HIGH);
motorStatel = O;
motorState2 = 0;
digitalWrite( motorl , LOW) ;
digitalWrite( motor2 , LOW) ;
digitalWrite(greenLED, LOW);,
flag2 = 1;
sendSMS("The amount of water in the reservoir is low.");

¥
if (analogRead (A1) > 100) // "edited from 200"

{
30



flag2 = 0;

digitalWrite(yellowLED, LOW);

¥

if (SIM900.available() > 0) // if there's Message

{
inchar = SIM900.read();

if (inchar =="#")
{
OnOffWP();
by
by
if (motorState2 == 1)
{
motorTime = motorTime + 1;
if (motorTime > timeOFrun)

{
digitalWrite(motor2, LOW);,

digitalWrite(greenLED, LOW);,

motorState2 = 0;
motorTime = 0;

timeOFrun = 20000;



else
motorTime = 0;

}
void sendSMS(String m)

{

SIM900.print("AT+CMGF=1\r"); Il AT
command to send SMS message

delay(100);

SIM900.printIn("AT + CMGS =\"+249907063642\"""); Il
recipient's mobile number, in international format

delay(100);
SIM900.printIn(m);  // message to send
delay(100);

SIM900.printIn((char)26); // End AT command with a *Z, ASCII
code 26

delay(100);
SIM900.printIn();

delay(5000); /I give module time to send SMS
SIM900power(); [ turn off module

b

void OnOffWP()

{k=0;
delay(100);

inchar = SIM900.read();
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If (inchar =="'0O" || inchar =="0")
{
delay(100);
inchar = SIM900.read();
If (inchar =="'N'|| inchar =="n")
{
delay(100);
inchar = SIM900.read();
if (inchar ==".")
{
motorStatel = O;
motorState2 = 1;
delay(100);
count = 0;
digitalWrite(motorl , LOW) ;
digitalWrite(motor2, HIGH); // turn the motor on (HIGH is the voltage level)
digitalWrite(greenLED, HIGH);
k=1;
}else if (inchar =="") {
delay(100);
inchar = SIM900.read();
it (isdigit(inchary))
{
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int n = inchar - '0';
delay(100);
inchar = SIM900.read();
if (inchar =="")
{
delay(100);
inchar = SIM900.read();
if (inchar =="'s' || inchar =="'S')
{
delay(100);
inchar = SIM900.read();
if (inchar =="."
{
timeOFrun = n * 375;
motorStatel = 0;
motorState2 = 1;
delay(100);
count = 0;
digitalWrite(motorl , LOW) ;
digitalWrite(motor2, HIGH); // turn the motor on (HIGH is the voltage level)
digitalWrite(greenLED, HIGH);
k=1;
by
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} else if (inchar =="'m’ || inchar == 'M")
{
delay(100);
inchar = SIM900.read();
if (inchar =="."
{
timeOFrun = (n * 375 * 60);
motorStatel = O;
motorState2 = 1;
delay(100);
count = 0;
digitalWrite(motorl , LOW) ;
digitalWrite(motor2, HIGH); // turn the motor on (HIGH is the voltage level)
digitalWrite(greenLED, HIGH);
k=1;
by
b
} else if (isdigit(inchar))
{
n=n*10 + (inchar - '0);
delay(100);
inchar = SIM900.read();
if (inchar =="")
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delay(100);
inchar = SIM900.read();
if (inchar =="'s' || inchar =="'S')
{
delay(100);
inchar = SIM900.read();
if (inchar ==".")
{
timeOFrun = n * 375;
motorStatel = O;
motorState2 = 1;
delay(100);
count = 0;
digitalWrite(motorl , LOW) ;
digitalWrite(motor2, HIGH); // turn the motor on (HIGH is the voltage level)
digitalWrite(greenLED, HIGH);
k=1;
by
} else if (inchar =='m’ || inchar =="'M")
{
delay(100);
inchar = SIM900.read();
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If (inchar ==".")
{
timeOFrun = (n * 375 * 60);
motorStatel = O;
motorState2 = 1;
delay(100);
count = 0;
digitalWrite(motorl , LOW) ;
digitalWrite(motor2, HIGH); // turn the motor on (HIGH is the voltage level)
digitalWrite(greenLED, HIGH);
k=1;
b
by
b
b
h
¥
} else if (inchar =="F' || inchar =="'f")
{
delay(100);
inchar = SIM900.read();
if (inchar =="F' || inchar =="'f")
{
37



delay(100);

inchar = SIM900.read();

if (inchar ==".")

{
motorState2 = 0;
delay(100);
digitalWrite(motor2, LOW);
digitalWrite(greenLED, LOW);
k=1,

}
}
}
if (k == 0)

sendSMS("Error in syntax command .");
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