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Abstract - The Auto irrigation system of this system uses soil moisture sensor to detect the moisture level and 4X4 keypad 
for various crops control. When the moisture content of the soil is reduced then the sensor sends detected value to the 
microcontroller. Then the water pump is automatically ON according to the moisture level. The main aim of this paper is to 
reduce the human intervention for farmers and use solar energy for irrigation purpose. The entire system controlled by the 
PIC Microcontroller. 
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I. INTRODUCTION 
 
The proper method is to be implemented for the 
irrigation system because of lack of rain and scarcity 
of water in soil. Agricultural field always needs and 
depends on the water level of the soil. But continuous 
extraction of water from soil reduces the moisture 
level of soil to avoid this problem planned irrigation 
system should be followed. And improper use of 
water leads to wastage of significant amount of water. 
For this purpose, automatic plant irrigation system is 
designed using moisture sensor and solar energy. The 
proposed system derives power from sunlight through 
photo-voltaic cells. Hence, the system cannot depend 
on the electricity. In this proposed model by using 
sunlight energy, power the irrigation pump. The 
circuit comprises of soil moisture sensor are inserted 
in the soil to sense whether the soil is wet or dry. 
An Microcontroller is used to control the whole 
system. When the moisture level of the soil is low 
then the sensor detects the soil condition and gives 
condition to the relay unit connected to the switch of 
the motor. It will ON in dry condition and switch 
OFF the motor, when the soil is in wet condition. The 
moisture level of the soil is sensed by the sensor 
inserted into the soil which gives signal to the 
microcontroller whether the land needs water or not. 
The signal from the sensor received through the 
output of the comparator and it is preceded with 
instruction from the program stored in the 
microcontroller. When the soil is dry motor ON and 
in wet condition motor is OFF. This condition of 
motor ON and OFF is displayed on a 16X2 LCD. 
Now let us see how to design this system and which 
are the main components are used in this system. This 
components are as follows: 
1. Moisture Sensor 
2. PIC Microcontroller 
3. Solar Panel 
 
II. SYSTEM DESIGN 
 

1. Moisture Sensor: 

 
Fig. Moisture sensor 

 
For conversion of change in resistance to change in 
voltage, the sensor is connected with a resistor in 
series to from a potential divider. It gives a voltage 
output corresponding to the conductivity of the soil 
.The conductivity of soil varies depending upon the 
amount of moisture present in it. It increases with 
increase in the water content of the soil. The higher 
the water content in the soil, the lower the electrical 
resistance. The voltage output is taken from the 
output terminal of this circuit The moisture sensor is 
immersed into the specimen soil whose moisture 
content is under test. 
 
2. PIC Microcontroller: 

 
Fig. PIC microcontroller 18F4550 
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 Features: 
MEMORY ENDURANCE: The improved flash 
cells for each software memory and statistics 
EEPROM are rated to final for many heaps of 
erase/write cycles – up to one lac for application 
memory and a million for EEPROM. Information 
maintenance without refresh is conservatively 
expected to be more than forty years. 
SELF-PROGRAMMABILITY: These gadgets can 
write to their own application reminiscence spaces 
underneath inner software manipulate. By means of 
the use of a boot loader ordinary, located in the 
blanketed boot block on the pinnacle of application 
reminiscence, it will become viable to create a utility 
which could replace itself inside the field. 
EXTENDED INSTRUCTION SET: The 
PIC18F4550 own family introduces a non-
obligatory extension to the PIC18 preparation set, 
which adds eight new commands and an indexed 
literal offset addressing mode. This extension enabled 
as a device configuration choice, has been mainly 
designed to optimize re-entrant software code at the 
beginning advanced in excessive-degree languages 
together with C. 
10-BIT A/D CONVERTER: This module contains 
programmable acquisition time, allowing for a 
channel to be decided on and a conversion to be 
initiated, without waiting for a sampling period and 
for this reason, reducing code overhead. 
Input / Output Ports: It has 5 input output ports. 
Each post consists of eight pins. Each pin has more 
than one functions. The function of each pin can be 
selected through special function registers. For 
example, TRISD register is used to select the 
direction of PORTD pin either as an input or output. 
Similarly, PORTC can be used as an input or output 
but it also has functions of PWM and serial 
communication. The function of each pin can be 
selected through special function registers. 
Timers: PIC18F4550 microcontroller has three 
timers Timer0, timer1, and timer2. Each timer can be 
used as a timer or counter depending on the 
application. Timers can bed used be used to generate 
delays. 
Interrupts: PIC18F4550 microcontroller has 
multiple interrupts with a priority feature. Priority can 
be assigned to each interrupt. High priority interrupts 
can stop low stop interrupts from execution. 
The analog to digital converter. The converter 
accuracy quantities to ten-bit to convert analog to 
digital sign particularly. 
 
3. Solar Panel: 

 
Fig. Solar panel 

Photovoltaic modules are also called solar modules 
which are used to convert sunlight to the electricity. 
Solar modules are just like an integrated circuit like 
electronic components, the most commonly material 
used in solar panel is silicon crystal. We know that 
the photons are strikes on silicon crystal then the 
electricity can be generated. The rating of solar panel 
used in this system is 20watt. 
 
III. BLOCK DIAGRAM 
 

 
Fig. Block Diagram 

 
 Motor driver circuit: The L293D is designed to 

provide bidirectional drive currents of up to 
600mA at voltages from 4.5 V to 36 V. When the 
enable input is low, those drivers are disabled, 
and their outputs are off and in the high-
impedance state. With the proper data inputs, 
each pair of drivers forms a full-H reversible 
drive suitable for solenoid or motor applications. 

 
 DC motor: DC motors are electric motors that 

are powered by direct current (DC), such as from 
a battery or DC power supply. Their 
commutation can be brushed or brushless. The 
speed of a brushed DC motor can be controlled 
by changing the voltage alone. By contrast, an 
AC motor is powered by alternating current (AC) 
which is defined by both a voltage and a 
frequency. Consequently, motors that are 
powered by AC require a change in frequency to 
change speed, involving more complex and 
costly speed control. This makes DC motors 
better suited for equipment ranging from 12VDC 
systems in automobiles to conveyor motors, both 
which require fine speed control for a range of 
speeds above and below the rated speeds. 

 
 Relay driver circuit: Relay driver IC is an 

electromagnetic switch that will be use whenever 
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we want to use a low voltage circuit to switch a 
light bulb ON and OFF which is connected to 
220volt main supply. The required current to run 
the relay coil is more than can be supplied by 
various integrated circuit. Relay have unique 
property and a replaced by solid states which that 
are stronger than solid state device. High current 
capacity, capability to stand drive circuit 
isolation are unique property of relays. 

 
IV. FLOW CHART OF THE SYSTEM 
 

 
Fig.Flow chart 

 
V. SIMULATIONS AND EXPERIMENTAL 
RESULTS 
 
The idea of the project is to implement an automatic 
irrigation system by sensing the moisture of the soil. 
The working of the circuit is as follows. The soil 
moisture sensor is inserted in the soil. Depending on 
the quality of the sensor, it must be inserted near the 
roots of the plant. The soil moisture sensor measures 
the conductivity of the soil. Wet soil will be more 
conductive than dry soil. The soil moisture sensor 
module has a comparator in it. The voltage from the 
prongs and the predefined voltage are compared and 
the output of the comparator is high only when the 
soil condition is dry. This output from the soil 
moisture sensor is given to the analogue input pin 
(Pin 2 – RA0) of the microcontroller. The 
microcontroller continuously monitors the analogue 
input pin. When the moisture in the soil is above the 
threshold, the microcontroller displays a message 

mentioning the same and the motor is off. When the 
output from the soil moisture sensor is high i.e. the 
moisture of the soil is less. This will trigger the 
microcontroller and displays an appropriate message 
on the LCD and the output of the microcontroller, 
which is connected to the base of the transistor, is 
high. When the transistor is turned on, the relay coil 
gets energized and turns on the motor. The LED is 
also turned on and acts as an indicator. When the 
moisture of the soil reaches the threshold value, the 
output of the soil moisture sensor is low and the 
motor is turned off. The system is also designed to 
warn when the moisture is very high than the 
threshold and the soil is too wet, which is dangerous 
for the plant. 
 

 
Fig . Operational diagram 

 
CONCLUSION 
 
By using the automatic irrigation system it optimizes 
the uses of water by reducing wastage and reduce the 
human intervention for farmers. The excess energy 
produced using solar panel can also be given to the 
grid with small modification in the system circuit 
which can be a source of the revenue of the farmer, 
thus encouraging farming in India and same time 
giving a solution for energy crisis. Solar pump offer 
clean solutions with no danger of borehole 
contamination. 
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