SMART IRRIGATION SYSTEM FOR AGRICULTURE USING IOT
CHAPTER 1
INTRODUCTION

1.1 AREA OF INTEREST

   The IoT allows objects to be sensed or controlled remotely across existinginfrastructure, creating opportunities for more direct integration of the physical world into computer-based systems, and resulting in improved efficiency, accuracy and economic benefit in addition to reduced human intervention. The Internet of Things (IoT) is the network of physical devices, vehicles, home appliances and other items embedded with electronics, software, sensors, actuatorsand connectivity which enables these objects to connect and exchange data. Each 	thing is uniquely  identifiable  through  its  embedded  computing  system  but  is  able  to 	inter-operate within the existing Internet infrastructure.

CHAPTER 2
SYSTEM ANALYSIS
2.1EXISTING SCHEME
                      In the proposed system, both GSM and Bluetooth modules are interfaced with the 8-bit microcontroller. GSM is used for remote monitoring and controlling the devices via messages and Bluetooth was also used for the same purpose but within a range of few meters which eliminates the cost of network usage to a great extent. If the moisture or temperature exceeds the predefined threshold values then the system informs the user via SMS from the GSM Module to the user's smartphone and actions will be taken by the user accordingly. But this system was not efficient for strong real-time monitoring the ARM control based Drip irrigation system for sensing various parameters of the soil.
 An automatic irrigation system using ZigBee and WSN to make effective utilization of water resources for agriculture. It consists of distributed wireless sensor system consisting soil moisture and temperature sensors fixed near roots of the plants and all the components are powered by a solar panel for charging the battery so that need not to worry about the battery replacement every time. All the data received from the wireless sensor unit is identified, recorded, analyzed and the information is transferred to the web server via GPRS Module. Moisture, temperature and humidity value required for a particular crop are set in the microcontroller as a threshold value. The actual values are compared with the threshold values. If the actual value crosses the threshold values then corresponding pump, buzzer, fan is switched on.  
 An automated irrigation system using GPRS Module for the effective utilization of water in agriculture. The data from the wireless sensor unit is transferred to the main controller where the data is identified, recorded and analyzed. The receiver unit also has a duplex communication link based on a cellular-Internet interface, using general packet radio service (GPRS) protocol, which is a packet-oriented mobile data service used in 2G and 3G cellular global system for mobile communications (GSM). The data is allowed to transfer to the web server in real time through the internet, where the soil moisture and temperature levels are graphically displayed and stored in a database server.
2.2 DISADVANTAGES OF EXISTING SCHEME
It is observed  when using remote control sensing problem may arise while using ZigBee Bluetooth the area of coverage is limited in existing system the usage of ZigBee will cover small distance of area. For Particular distance only we can use ZigBee In using remote control, sensing problem will arise with the sensors. Another way of using GPRS we have to connect internet that leads to data loss. Use GSM for sending only the sms to the user.
2.3PROPOSED SYSTEM
	The proposed project includes systemstructure, hardware circuits and software program for IoT based automatic irrigation system. In this project, soil moisture sensor, temperature sensor, humidity sensor, water level sensor and PIR sensor are used. The main aim of this system is to develop low cost automatic irrigation system to monitor the condition of the soil.  This system reduces manpower and water wastage.
3.2.10 TEMPERATURE SENSOR
	The LM35 series are precision integrated circuit temperature sensors, whose output voltage is linearly proportional to the Celsius (centigrade) temperature.  The LM35 thus has an advantage over linear temperature sensors calibrated in Kelvin as the user is not required to subtract a large constant voltage from its output to obtain convert centigrade scaling. 
The LM35 does not require any external calibration or trimming to provide typical accuracy’s of ±1/4 ºc at room temperature and ±3/4 ºc over a full -55 to +150 ºc temperature range. Trimming and calibration at the wafer level assure low cost.
  The Lm35’s low output impedance, linear output, and precise inherent calibration make interfacing to readout or control circuitry especially easy.  
It can be used with single power supplies, or with pulse and minus supplies. As it draws only 60microamp from its supply, it has very low self-heating, less than 0.1c in still air. 
The LM35 is rated to operate over a-55 to 150-ºc-temperature range while the LM35cis rated for a -40 to +110  ºc (-10 with improved accuracy). 
The LM35 series is available packaged in hermetic TO-46 transistor packages. While the LM35c, LM35CA and LM35D are also available in the plastic TO-92 transistor package. 
 The LM35Dis also available in an 8-lead surface mount small outline package and a plastic TO-220 package.



Pin out Diagram
[image: Description: b]
Figure 3.9 Pin Diagram of Temperature Sensor
Features    
· Calibrated directly in ºc Celsius(centigrade)
· linear +10.0mV/ºc scale factor
· 0.5 c accuracy graranteable (at+25c)
· rated for full -55 to +150  ºc range 
· Suitable for remote applications
· Low cost due to wafer level trimming 
· Operates from 4 to 30 volts
· Less than 60 µA current drain]
· Low self-heating, 0.08ºc in still air 
· Nonlinearly only ± 1/4ºc typical
· Low impedance output 0.1Ω for 1mA load


3.2.11 CURRENT SENSOR
A current sensor is a device that detects electric current (AC or DC) in a wire, and generates a signal proportional to it. The generated signal could be analog voltage or current or even digital output. It can be then utilized to display the measured current in an ammeter or can be stored for further analysis in a data acquisition system or can be utilized for control purpose.
The sensed current and the output signal can be:
Alternating current input,
· analog output, which duplicates the wave shape of the sensed current
· bipolar output, which duplicates the wave shape of the sensed current
· unipolar output, which is proportional to the average or RMS value of the sensed current
Direct current input,
· unipolar, with a unipolar output, which duplicates the wave shape of the sensed current
· digital output, which switches when the sensed current exceeds a certain threshold
FEATURES: 
·  Low noise analog signal path 
·  0.4 mΩ internal conductor resistance 
·  Output voltage proportional to AC and DC current 
·  Min. sensing current 0~20A at 5V voltage supply 
·  High Sensitivity 64 mV/A 
·  Wide operating voltage range 3.0~12 V. 
·  Low operating current 3mA 
·  Nearly zero magnetic hysteresis. 
· Radiometric output from supply voltage 
·  23K Hz bandwidth

4.3 CODING
#include <htc.h>
__CONFIG(0X1F72);	
#define RS RE2
#define RW RE1
#define EN RE0
#define lcd PORTD

#define WL RB0
#define SW1 RB1
#define SW2 RB2
#define SOIL RB7

unsignedint v=0;
unsignedint s=0;

int z1,z2,z3,r1,r2,r3,r4,r5;
intadctotal,adclow,adchigh;

void delay(unsigned int del)
{
unsignedint j;
for(j=0;j<del;j++);
}

voidlcddata(unsigned char dat)
{
RS=1;
RW=0;
lcd=dat;
EN=1;
delay(10);
EN=0;
}

voidLcdcmd(unsigned char comm)
{
RS=0;
RW=0;
lcd=comm;
EN=1;
delay(10);
EN=0;
}

voidlcd_init(void)
{
ADCON1=0X02;
TRISD=0X00;
PORTD=0X00;
TRISE=0X00;
PORTE=0X00;
Lcdcmd(0x38);
Lcdcmd(0x38);
Lcdcmd(0x38);
Lcdcmd(0x0c);
Lcdcmd(0x01);
Lcdcmd(0x06);
Lcdcmd(0xCD);
Lcdcmd(0xCF);
Lcdcmd(0x80);
}

voidlcd_string(const char *ptr)
{
while(*ptr!='\0')
{
lcddata(*ptr);
ptr++;
}
}

void delay2()
{
inti;
	for(i=0;i<10000;i++);
CLRWDT();
	}
voidtxs(unsigned char val)
{
inti,c=0;
while(!TXIF)
	{

	}
delay2();
OERR=0;
TXREG=val;
}

unsigned char rxs(void)
{
int c=0;
while(!RCIF)
	{
		c++;
	if(c>500)
		break;
	
	}
return RCREG;
}
unsigned char val1[96],j=0,rf=0;
unsigned char k,l,st,so,fl;

static void interrupt isr(void)	
{
	if(RCIF)		
		{
		if(k<94)
		{
		val1[k]=RCREG;		
		
		if(rf==1)
		{
		if(val1[k]=='*')
			fl=1;
if(fl==1)
			{
			if(k<93)
			k++;
			}
		}
		else
		{
		if(k<93)
		k++;
}

		}
else
		{
		RCIE=0;
		}		
		RCIF = 0;	
		OERR=0;
		}
	}

void adc1()
{
ADCON0=0X85;
ADCON1=0X82;

while(2)

adclow=ADRESL;
adchigh=ADRESH;
if(adchigh==0)
{
adctotal=0+adclow;
}
if(adchigh==1)
{
adctotal=256+adclow;
}
if(adchigh==2)
{
adctotal=512+adclow;
}
if(adchigh==3)
{
adctotal=768+adclow;
}

z1=adctotal/2.045;
r1=z1/100;
r2=z1%100;
r3=r2/10;
r4=r2%10;
	Lcdcmd(0x8B);
	lcd_string("TEMP");
	Lcdcmd(0XCC);
lcddata(r1+48);
lcddata(r3+48);
lcddata(r4+48);

delay(10000);

}

void main()			
{

lcd_init();
delay2();delay2();delay2();delay2();

	RCSTA=0x90;							
	TXSTA =(0x24);					
	SPBRG = 64;
	TRISD=0x00;
	TRISE=0x00;
lcd_init();
	GIE=1;
	PEIE=1;
	RCIE=1;

	TRISB=0xFF;
	TRISC=0xF0;
	PORTC=0X00;
  PORTB=0X00;
	TRISA=0X07;

	txs('A');txs('T');txs(13);  txs(10);
	delay2();
txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('F');txs('=');txs('1');txs(13);	txs(10);
	delay2();
	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
txs('D');txs('=');txs('1');txs(',');txs('4');txs(13);	txs(10);
	delay2();delay2();delay2();delay2();

	rf=1;     

	while(1)
	{

if(SW1==1 && SW2==0)
{

	if(rf==1)
	{
RCIE=1;
	delay(50000);delay(50000);delay(50000);
	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('R');txs('=');txs('1');txs(13);  txs(10);
	OERR=0;
	CREN=0;
	CREN=1;
	Lcdcmd(0XCF);
	lcddata(k+0x30);

	CLRWDT();
	if(k>=2)
			{

			RCIE=0;
			for(l=0;l<91;l++)
			{
if(val1[l]=='*')
				{
				st=l;
				 }
			if(val1[l]=='#')
				{
				so=l;
				break;
				}
			}


			if(so>0)
			{
			if(val1[1]=='S')
			if(val1[2]=='T')
			if(val1[3]=='O')
			if(val1[4]=='P')
					{	
			RC0=0;
			Lcdcmd(0x80);			
			for(l=5;l<so;l++)	
{				
			lcddata(val1[l]);
				}
			}

if(val1[1]=='1')
			if(val1[2]=='1')
			if(val1[3]=='1')
			if(val1[4]=='1')
					{
			RC0=1;
			Lcdcmd(0x80);			
			for(l=5;l<so;l++)
			{				
			lcddata(val1[l]);
			}}				
Lcdcmd(0xC2);
Lcddata('S');
Lcddata('M');
			Lcddata('S');
		
			delay2();delay2();delay2();delay2();	
			txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
			txs('D');txs('=');txs('1');txs(',');txs('4');txs(13);			

txs(10);
			delay2();delay2();delay2();delay2();

}

		   k=0;
		fl=0;
		   RCIF=0;
		   OERR=0;
		   CREN=1;
		   RCIE=1;
		rf=1;
			
			}
	}

}              ///////////   END OF SW1   ///////// 

if(SW1==0 && SW2==1)
{ 
adc1();
if(WL==1 && v==0)
	{
	Lcdcmd(0x80);
	lcd_string("TANK");
	Lcdcmd(0xC0);
	lcd_string("EMPTY");
delay(60000);delay(60000);delay(60000);
	Lcdcmd(0x82);
	lcd_string("  DATA UPLOADING  ");
Lcdcmd(0xC0);
	lcd_string(" .... .... .... ");
		
	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('F');txs('=');txs('1');txs(13);txs(10);
	delay(60000);delay(60000);delay(60000);

	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('S');txs('=');txs('"'); 
	txs('7');txs('4');txs('1');txs('8');txs('3');
	txs('8');txs('7');txs('3');txs('7');txs('7');txs('"'); 

	txs(13); txs(10);delay(20000);delay(20000);
	delay(60000);delay(60000);delay(60000);
	txs('T');txs('A');txs('N');txs('K');txs(' ');
	txs('E');txs('M');txs('P');txs('T');txs('Y');
	txs(26);

RC0=1;

delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);delay(60000);
	Lcdcmd(0x01);
	}

	if(WL==0)
	{
	Lcdcmd(0x80);
	lcd_string("TANK");
	Lcdcmd(0xC0);
	lcd_string("FULL");
	delay(2000);
	v=0;
	RC0=0;
	delay(2000);
}

	if(WL==0 && SOIL==0)
	{
	Lcdcmd(0x86);
	lcd_string("SOIL");




Lcdcmd(0xC6);
	lcd_string("LOW ");

delay(60000);delay(60000);delay(60000);
Lcdcmd(0x80);
	lcd_string("  DATA UPLOADING   ");
	Lcdcmd(0xC0);
	lcd_string(" .... .... .... ");
		
	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('F');txs('=');txs('1');txs(13);txs(10);
	delay(60000);delay(60000);delay(60000);

	txs('A');txs('T');txs('+');txs('C');txs('M');txs('G');
	txs('S');txs('=');txs('"'); 
	txs('7');txs('4');txs('1');txs('8');txs('3');
	txs('8');txs('7');txs('3');txs('7');txs('7');txs('"'); 
	txs(13); txs(10);delay(20000);delay(20000);
	delay(60000);delay(60000);delay(60000);
	txs('S');txs('0');txs('I');txs('L');txs(' ');
	txs('L');txs('O');txs('W');
	txs(26);
RC0=1;
delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);
delay(60000);delay(60000);delay(60000);
	Lcdcmd(0x01);
	}

	if(WL==0 && SOIL==1)
	{
	Lcdcmd(0x86);
	lcd_string("SOIL");
	Lcdcmd(0xC6);
	lcd_string("HIGH");
	RC0=0;
	}

	}  }}           ///////////   END OF SW2   ///////// 















CHAPTER 5
CONCLUSION

5.2 CONCLUSION
Agricultural monitoring is very much needed to reduce much of human labour and at the same time minimize on water usage. Lot of system been developed employing Wireless Sensor in monitoring and predicting the soil condition for irrigating the field.
In addition machine learning techniques been employed towards crop yield and crop disease prediction only.
 Now with the advent of Machine to Machine communication (M2M) which involves devices to communicate among themselves in taking action, we here have developed an Intelligent IoT based Automated Irrigation system. The system here receives the input to microcontroller where Moisture and temperature sensor connected. 
The sensor input is transmitted serially to Pi3 which is edge level processor where K-NN machine learning algorithm employed for predicting the soil condition based on trained data set. So accordingly the control signal sent to Arduino back again for watering the pump.
 The trained data set and predicted data are stored in Cloud server for farmer’s access via their mobile phone. This has resulted in complete automated irrigation system employing IoT Technologies where devices communicate among themselves in predicting the soil condition for watering the field. This proves that the use of water can be diminished and hence water will not be wasted as compared to the present records. 
It reduces the human resources. This irrigation system was found to be feasible and cost effective for optimizing water resources for agricultural production. The irrigation system can be adjusted to a variety of specific crop needs and requires minimum maintenance. Furthermore, the Internet link allows the supervision through mobile tele- communication devices, such as a Smartphone. Besides the monetary savings in water use, the importance of the preservation of this natural resource justify the use of this kind of irrigation systems.


REFERENCES
· Washington O and Joseph O, ”Machine Learning Classification Technique for Famine Prediction”. Proceedings of the World Congress on Engineering 2011 Vol II WCE 2011, July 6 - 8, London, U.K, 2011.
· H.-C. Lee, Y.-M. Fang, B.-J. Lee, and C.-T. King, “The tube: A rapidly deployable wireless sensor platform for supervising pollution of emergency work,” IEEE Trans. Instrum. Meas., vol. 61, no. 10, pp. 2776–2786, Oct. 2012.
· Joaquín G, Juan F , Alejandra N.G, and Miguel Ángel, “Automated Irrigation System Using a Wireless Sensor Network and GPRS Module”, IEEE Transactions On Instrumentation and Measurement, Vol.63, no.1, pp.166-176, 2013.
· Karandeep K, “Machine Learning : Applications in Indian Agriculture”, International Journal of Advanced Research in Computer and Communication Engineering, Vol.5, no.4, pp.342- 344, 2016.
· SandipRukhmode, GayatriVyahare, Sharda Banot, AbhilashNarad, Dr.R.M.Tugnayat, “IoT based agriculture monitoring system using Wemos”, International conference on Emanations in modern engineering Science and management(ICEMESM-2017), Volume:5, Issue:3,March 2017, Available @http://www.ijritcc.org(conference issue).
16

image1.png
s

ot

w

ono





