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Abstract: The increasing intrusion with the nature has led to unpredictable weather condition. In such scenarios it becomes 
difficult for the farmers to shelter their crops. There is a requirement for a complete system which provides adequate water in 
case of dry weather while protect the crops in case of excessive rain or winds. This project provides automatic irrigation 
machinery which will work in accordance with the temperature and humidity. Moreover rain sensors are deployed to get the 
information regarding desired or undesired rain and accordingly the crops can be covered. This system is hope of reprieve 
for the farmer. The objective is to create a composite and an effective system that provide good yield at low cost. 
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I. INTRODUCTION 
 
With continuous increase in population the demand 
of food is shooting up. However we are not able to 
pace up according to our requirement. The problem 
arises due to lack of government support, 
conventional methods, and lack of proper knowledge. 
There is a need for a regular up gradation in the 
farming techniques and process. To develop 
sophisticated ways, appropriate information is 
required not only of the complex circuits but also of 
the nature of soil, type, nature of crops planted and 
weather conditions.  
 
Weather condition may vary from place to place 
whereas water requirement may vary for crop to crop 
while water retaining capacity from soil to soil.  
Excessive rainfall or scarcity of water, both can 
damage the crops. Water deficiency may lead to 
wilting of the crops thus affecting size and weight of 
it. While excessive water or rainfall may lead to 
leaching effect and thus wash down the nitrogen and 
phosphorus content of the soil.  
 
This system involves the use of three input 
transducers. The temperature, humidity and rain 
sensor continuously measure the levels and transmit it 
to the controller via the circuitry to carry out further 
processing and necessary steps.  
 
To make the system more effective drip lines can be 
laid down so that water directly reaches the roots or 
else a sprinkler can be used which involves the use of 
a simple rotor. This system can not only improve the 
work efficiency, net yield but also can save human 
and material resources.  
 
To increase the safety and mishaps the whole system 
is instructed such that, at any point of time, the whole 
system can be operated using GSM technology. 
Figure 1 shows the block diagram. 

 
Fig 1 shows the block diagram of the system 

 
II. ARCHITECTURE 
 
The system works over a microcontroller which 
accepts the value from the sensors. The sensor 
continuously monitors the value in terms of humidity 
and temperature. If the temperature is high and 
humidity in soil is less the sprinkler automatically 
starts to water the field. The status of the motor is 
displayed on the LCD. In case of massive floods DC 
motor is used as a suction to pump out water from the 
fields. In case of excessive rainfall, when there is a 
need to protect the crops, a cover is provided by the 
mechanical section using large conveyers. Another 
DC motor is used to drive this conveyer.  
A. Mechanical Section 
This section works as protective layer for the crops. 
Figure 2 shows the mechanical section. 

 
Fig 2 Mechanical coverage prototype operated with DC motor 
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B. Hardware 
Hardware requirements includes microcontroller 
(AT89S52), ADC0808, temperature sensor (LM35), 
voltage amplifier, comparator (IC741), 8255, motor 
driver(L293D), stepper motor, DC motor, 
LCD(2X16), resistor and capacitors. 
 
C. Software 
KeiluVision4 for compilation and Proteus ISIS 
version 7.7 for simulation. 
 
The complete architecture of the system is shown in 
figure 3 
 

 
Fig 3 Architecture 

 
III. WORKING 
 
This system works on the basis of the temperature 
and humid condition of the area and the soil in which 
it is installed. For that we describe a basic idea of the 
water retaining capacity of different types of soil. 
Table 1 provides some of their properties of the soils.  
 

TABLE I 
PROPERTIES OF DIFFERENT SOIL TYPES 
 
Class 

Properties 
Water Retaining Capacity 
   (Inches / Foot of depth) 

Size (mm) 

Sand 0.25 - 2.00 1 - 0.5 

Silt 2.00 - 2.50 0.5 - 0.002 

Clay 1.20 - 2.00 < 0.002 

 
The parametric values for the temperature and 
humidity need to be initialized before, to control the 
amount of irrigation, such that if the values are below 
the defined margin the sprinkler starts the irrigation 
process. Meanwhile when the humidity starts 
increasing and temperature decreases, the sprinkler 
stops. Stepper motor is used as a sprinkler which is 
driven by the motor driver ULN2003A or can be 

controlled using a set of transistor and diode to 
protect the motor from back EMF. GSM device is 
also used to control the motors from the cell phone. 
In case of rainfall the water sensor, which is placed 
above the mechanical section, informs the 
microcontroller. This information is sent as a message 
to the human controller from the GSM Device. The 
mechanical section can then be switched on by 
sending a message to the microcontroller to protect 
the field from excessive rainfall. Moreover the 
protective layer can be further designed to carry out 
rain water harvesting.  The suction pump is also 
controlled by the GSM device.  Motor driver L293D 
is used to drive the two DC motors. The LCD 
displays the status of the process being carried out. 
8255 is used as a peripheral input output device to 
connect more devices to the microcontroller.  Figure 
4 shows the prototype of the system. 
 

 
Fig 4 prototype 

 
IV. BENEFITS AND BARRIERS 
 
A. Benefits 
1) Prevents wilting and leaching: Protects the 
crops from extreme dryness as well as excess water. 
 
2) Improves quality and quantity: With better 
irrigation techniques the crops get the required 
amount of water. An artificial but actual growing 
condition is provided such that it helps in attaining 
better quality and thus increasing the quantity. 
 
3) Saves water: Only required amount of water 
is sprinkled. Moreover the mechanical section helps 
in harvesting the rain water. 
 
4) Saves time: Automatic system helps farmer 
to concentrate on other process like ploughing, types 
of crops, fertilizers and market needs rather than 
providing protection. 
 
5) Easy to install and adapt: The system can be 
easily be set up in any kind of fields and can be 
modified on basis of crops and soil requirement. 
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B. Barriers 
1) Circuit mishaps: In case of massive floods 
the whole system can be affected by water which may 
destroy the circuitry. To prevent this, major part of 
the circuit can be installed in places which are less 
prone to floods. Further, the motors and other device 
present at the fields can be controlled wirelessly. 
 
2) Network problems: The Farm may be 
located in remote areas which are not covered by the 
network. This may prevent the installation of the 
system as is controlled by GSM. This problem can be 
resolved if the necessary steps are taken by the 
concerned authority toward the network coverage of 
the area. 
 
CONCLUSIONS 
 
It can se be seen that this system provides an efficient 
way to manage water requirements of the crops. It 
provides a user friendly way to improve the net yield. 
Moreover the protective coverage provides a shelter 
to the crops. The adaptive nature of the system makes 
its suitable for any kind of climatic conditions. 
Certain precaution can be taken to prevent circuit 

mishaps. The system can be easily implemented and 
contribute towards the agricultural growth. 
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