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ABSTRACT 

Agriculture is one of the fields which require large quantity of water. But now-a-days water shortage has 

become the major problem. Drip irrigation is one of the methods that are widely used for agriculture to provide 

water, by interfacing the automatic irrigation system to this Drip irrigation system water can be supplied in an 

effective manner. In this paper, the work done is design of Automatic irrigation system using smart sensors and 

GSM module.This system helps us to know the mineral content and the moisture content present in the soil. And 

also the crop is supplied with sufficient amount of water automatically using microcontroller and it can also be 

controlled manually using GSM. The proposed system implemented GSM is used to report the detailed 

information about the irrigation. The control operation commands from the GSM are sent through the mobile. 
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1. INTRODUCTION 

India is one of the countries which mainly depend on agriculture. Today, India ranks second throughout 

worldwide in farm output.  The continuous increasing demand of the food in the countries like India requires the 

rapid improvement in food production technology. In India, the economy is mainly based on agriculture; but still 

we are not able to make full use of agricultural resources. The main cause for this is due to the lack of rain and 

scarcity of land reservoir water. Another very important reason for this is due to unplanned use of water due to 

which a large amount of water becomes waste. At the present, the farmers have been using irrigation technique in 

India through the manual control in which the farmers irrigate the land at the regular intervals. This process 

consumes more water or sometimes water reaches the root late due to which the crops get dried. There are many 

techniques to save or to control wastage of water from agriculture. Some of the irrigation techniques that used to 

reduce the wastage of water are 

Ditch Irrigation: Ditch irrigation is a rather traditional method, where ditches are dug out and seedlings are placed 

in rows. Water from the main ditch to the canals is moved with the help of Siphon tubes 

Drip Irrigation: Drip irrigation is called as the trickle irrigation method which saves the water and fertilizers by 

providing water exactly to the root zone of the plants. It helps the soil to maintain good moisture level. 

Sprinkler Irrigation: In the sprinkler method of irrigation, water is sprayed into the air and allowed to fall on the 

ground surface somewhat resembling rainfall. 

Rotary System: This is the best irrigation methods for large areas. The word “rotary” is indicative of the 

mechanical driven sprinklers moving in a circular motion, hence reaching greater distance. Saving water is one of 

the most important issues in dry lands. It is also an important factor for the plants to survive. Hence the soil 

humidity level should be checked regularly in order to make the plants healthy. Various crops in the agriculture 

require certain amount of water level. For example, Paddy requires lot of water in order to survive whereas cotton 

requires less water when compared to paddy field. Similarly the PH value of the soil varies from crop to crop. 

Wheat requires the soil which is neutral but cotton requires the type of soil which has PH value between 6 to 8.  

Keeping these facts in mind we have designed this project which provides the water to the soil 

automatically based on the moisture content and also helps to know the salt content of the soil which helps us to 

know the PH value of the soil. Hence based on that results farmer can get the information about the situation of soil 

so that he can add the required minerals. Therefore it results in high production results. 

Need for automatic irrigation system using GSM technology: Automatic irrigation system is very efficient in 

saving the man’s energy and time.  Also, it is more convenient to the person who has both agriculture and business 

as his occupation. Requirement of water for crop growth varies depending on the climate, soil nature and stage of 

crop. So adequate amount of water should be provided to crop based on the above factors. Excess of water or 

insufficient amount of water leads to inefficient harvest which might result in tremendous loss for the farmer. To 

overcome this and to increase the efficiency of harvesting, automatic irrigation system can be used. By using 

advanced technology on communication, we can make the automatic irrigation much more efficient. GSM (global 

system for mobile communication) can be used for automatic control of water supply to crops by message protocol. 

Proposed System: In this system, PIC18F4520 controller and a GSM module is used for the automatic irrigation 

of three crops, namely paddy, wheat, cotton. The buttons are provided to select the type of crop that is going to be 

planted. Depending on the crop selected, the corresponding coding will be initiated in the microcontroller. The 
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temperature sensor and humidity sensor which gives the moisture content in the soil is connected to the ADC pins 

of PIC microcontroller. The analog value from the sensors is converted to digital by ADC in the PIC controller. 

Now this value is compared with the threshold value in the controller. If the moisture value is below the threshold 

value, then the controller send signal to start the motor through H-bridge motor drive and relay.  Once the crop is 

supplied with sufficient amount of water, the motor is stopped automatically. The status of the motor and water 

content in the soil is displayed in the LCD display. In this system, one more sensor named mineral sensor is used to 

measure the salt content and PH value of the soil. This information about the pH value of the soil is displayed in the 

LCD display. This information is useful to the farmer to analyse the type and amount of fertilizer to be used. In this 

system, GSM module is used so that the farmer get the information about the water content and salt in the soil and 

also he can control the motor operation , even when he is far away from the field.  

2. METHODS & MATERIALS 

 
Figure.1. Block Diagram of Proposed Irrigation System 

Hardware Components: In this system temperature sensor, humidity sensor, mineral sensor, PIC microcontroller, 

GSM module, MAX-232, H-bridge driver, relay, LCD display, power supply, step down transformer, bridge 

rectifier, voltage regulator are used. 

Temperature Sensor: LM35 temperature sensor is used in this system. The output of the LM35 is linearly 

proportional to the Celsius temperature. It has three pins, pin1 for supply voltage (5v), pin 2 for output voltage (6v 

to -1v), pin 3 for ground. The operating temperature range of LM35 is -55°C to 150°C. The scale factor of LM35 is 

0.01v/ 0c i.e., the output voltage varies by 10mV in response to every 10C rise/fall in ambient temperature. The 

temperature sensor value changes depending on the soil temperature and atmosphere temperature. 

Humidity Sensor: Humidity sensor consists of a hygroscopic dielectric material sandwiched between a pair of 

electrodes forming a small capacitor. In absence of moisture, the dielectric constant of the hygroscopic dielectric 

material and the sensor geometry determine the value of capacitance. At normal room temperature, the dielectric 

constant of water vapour has a value of about 80, a value much larger than the constant of the sensor dielectric 

material. Therefore, absorption of water vapour by the sensor results in an increase in sensor capacitance. This 

result in change in current through the sensor which indicates the controller about the moisture content in the soil. 

Mineral Sensor: Two copper electrodes are used as mineral sensor. The conductivity of the electrode increases 

when the salt content in the soil is high. The salt content and PH of the soil is interlinked. When the salt content 

present at normal levels they help to stabilize the soil particles, buffer the soil pH and serve as a source of soil 

nutrients. If these salts are not present in sufficient levels, nutrient deficiencies occur, soil pH is low, and soils may 

lack structure. The reason for measuring salt content is to determine the level of soluble minerals in the soil so the 

ones in short supply, can be added as fertilizers or other amendments. The output voltage range from the sensor is 

0.5mv to 3v. 

PIC Microcontroller: PIC18F4520 is used in this system. PIC controller plays the major role in the system PIC 

controller has inbuilt 10bit ADC and flash memory. It has RISC architecture. It is a 40pin IC with 5 ports.  

Universal serial Asynchronous receiver/transmitter is used for communication in PIC controller. 

GSM Module: GSM is a mobile communication modem and it stands for global system for mobile 

communication (GSM). To communicate with GSM AT commands are required. These commands are given to the 

GSM by hyper terminal. GSM has RS232 interface for serial communication. GSM module is used to give 

information about the field to the farmer by a message. AT commands used in GSM module are:  

Table.1. AT Command used in GSM Module 

AT+CSMS  Select message service 

AT+CMGF  Message format 

AT+CMGL  List messages 

AT+CMGR Read message 

AT+CMGS Send message 

AT+CMGD Delete message 

ATA Answer a call 

ATD Dial a number 

ATDL Dial the last outgoing number 

ATH Hang up the call 
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MAX232: MAX232 is used to convert RS232 logic levels of GSM to the TTL logic levels of the microcontroller.  

MAX232 IC has 16 pins and it has two transmitters and receivers. Interfacing of GSM to microcontroller uses only 

one transmitter and receiver. The transmitter pin T1IN of max232 is connected to the transmitter pin of the 

microcontroller. Pin R1out (Receiver pin) of the max232 is connected to the receiver pin of the microcontroller. 

The IC’s T1out pin is connected to the transmitter pin of the GSM modem.  

Relay: The relay which we use in this case is rated for 9V. Therefore, a 9-volt DC voltage source feeds the resistor. 

To suppress transients that may be caused by the relay opening and closing, azener diode reverse biased is placed 

in parallel with the relay. This will shunt all excess power to ground once it reaches a certain threshold. This is all 

that is needed to operate the relay. With sufficient power, the relay will now close, driving the loads that are 

connected to its output.  

Power Supply: Power supply unit consists of a step down transformer, a bridge rectifier, voltage regulator. The 

230v from AC mains is step down to 12v using the step down transformer. This 12v ac is converter 12v dc using 

the bridge rectifier. The output of bridge rectifier is given to IC7805 which gives the constant 5v to the controller. 

LCD Display: In this system 16pin LCD display is used to display the status of the field. The 16×2 Liquid Crystal 

Display will display the 32 characters at a time in two rows (16characters in one row). In this system 4 bit mode is 

used for sending data and command. In 4 bit mode D4-D7 data lines are used in which the 8bit character ASCII 

data and command data are divided into two parts and sent sequentially.  

Software 

CCS C Complier: CCS developed the first c compiler for microchip microcontroller.  C compiler is user friendly 

and easily understandable to the user.  It is used in this system for coding the PIC18F4520 microcontroller. 

Eclipse: Eclipse is an integrated development environment (IDE).It contains a base workspace and an extensible 

plug-in system for customizing the environment. Eclipse is used to develop android application.  

 
Figure.2. Circuit model for Automated Irrigation System 

 

 
Figure.3. Hardware model for Automated Irrigation System 

The hardware consists of three different rating transformers, sensors, microcontroller, lcd, GSM module, 

dc motor. 9-0-9, 500ma transformer is used to supply 3.3v to GSM through IC LM317. 18v transformer is used to 

supply 12v to dc motor through IC LM7812. A transformer is used to supply 5v to LCD, sensors, microcontroller 

through IC7805. 
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The PH value of the soil is measured using PH sensor which has two copper electrodes. The conductivity 

of the soil increases as the salt content in the soil decreases and vice versa. So in order to achieve good PH value, 

fertilizers are added to the soil, which increases the salt content in the soil. Hence PH value can be brought to 

sufficient. The availability of plant nutrients is considerably affected by soil pH. Calcium, potassium, magnesium 

and sodium are alkaline elements, which are lost with increasing acidity whereas phosphorous is more available in 

acidic soil conditions. Acidity can also induce deficiencies of micronutrients such as molybdenum, copper and 

boron, although a deficiency in the latter is more commonly seen in alkaline soils where over-liming has occurred. 

Other minor elements which may be deficient due to low solubility in high pH includes manganese and iron, the 

deficiency of which produces a chlorotic condition commonly seen in the young leaves of brassica plants. 

  
Figure.4. The LCD display shows us the crop that 

has been selected, PH value of the soil and required 

minerals to be needed for the soil. 

Figure.5. The above display shows the PH value as 

4.5 and the required minerals to be added to the soil 

for the PH range are calcium, magnesium and 

nitrogen. 

 
Figure.6. The above display shows the PH value as sufficient for the crop plantation which  

is achieved by adding fertilizers to the soil. 

Working Principle of the Proposed System: The proposed system provides automatic irrigation for three crops 

namely paddy, wheat, cotton. Requirement of water varies for each crop. Paddy requires 30mm of water, wheat 

requires 20mm of water and cotton requires 10mm of water. So depending on the crop, the running period of motor 

varies. Hence different delay times are given in the coding for motor operation. Three switches will be provided to 

select the particular crop. Once the particular switch is on, it gives the high logic to the controller. The controller 

checks for the high logic of three switches, when it finds the high logic, the particular function are executed. 

The moisture content in the soil is sensed by temperature and humidity sensor and it is given to the 

controller in the form of analog voltage. The ADC in the controller changes this analog voltage to corresponding 

digital value by 10bit conversion.  This value is checked with the threshold value given to the controller. If it is 

below the specified value, then the motor is given supply through the relay and it is made to rotate in forward 

direction using H-bridge driver. Simultaneously, the controller send signal to open the solenoid valve so that the 

water can be pumped by the motor to the crop. After the specified delay, the motor is made to stop. 

Crop requires certain amount of mineral for proper growth. As the crop grows the mineral content in the 

soil is decreased I.e., it is absorbed by the crop. When this salt content is get reduced, the conductivity of the 

mineral sensor get decreases. This information about the salt content in the soil is displayed in the LCD display 

using the data sent by the controller. This information helps the farmer to select the proper fertilizer and amount of 

fertilizer to be feed to the crop. 

In this system GSM module is used for more efficient automation. The information about the moisture 

content and salt content in the soil is sent to the GSM module by the microcontroller. And this information is sent 

to a mobile number which is already given to the GSM module by message protocol. In this system an android app 

is developed, by which farmer will get the information about the field and also motor operation can be controlled. 

The farmer can send the command for the motor operation through a message to the GSM. This command is sent 

to the controller by the GSM through MAX232. The commands are already coded to the micro controller.  When 

this commands match with the message sent by the GSM, then the corresponding operation will be executed. 
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3. RESULTS 

This system is prototyped with PIC microcontroller, various sensors, GSM transceiver, and motor driver 

circuit, it has been developed as a hardware module and it is test in a real time environment. This give values 

which is most appropriate and close to real-time data monitoring. The user can just install this hardware kit in their 

agriculture field and take a hassle free rest by remotely monitoring all the data’s through their mobile phone, even 

they can control the watering system through their smart phones. A specific app is also developed which provides a 

goog Graphical User Interface to the embedded system and to the user. 

4. CONCLUSION 

Thus, the proposed automatic irrigation system is very useful to the farmer who doesn’t have enough time 

to monitor the field regularly. This method is more efficient than other conventional method since it can be used 

for three different crops and requirement of fertilizer can be known. Implementation of this system for irrigation 

will improve the crop production i.e., in general the farmer will get only 70% output from the plantation, by using 

this system it is possible to get 90% of output. 
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