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Abstract— The project aims to develop an automated 

agriculture irrigation system by analyzing different 

parameters. After measurement of irrigational parameters, 

how much water should be pumped in particular crop stream 

and how many times in a week will be done using automated 

system with less human/farmer interference. Soil moisture 

sensor, temperature sensors placed in root zone of plant and 

gateway unit handles the sensor information and transmits 

data to GSM. An algorithm was developed to measure 

threshold values of temperature and soil moisture 

programmed into a microcontroller ATmega328 to control 

water flow. Various sensors are placed in paddy field. Sensors 

sense water level continuously and give the information to 

farmer through cellular phone. Farmer controls the motor 

using cellular phone without going in paddy field. If the water 

level reaches at danger level, automatically motor will be off 

without conformation of farmer.  
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I. INTRODUCTION 

India’s major source of income is from agriculture sector and 

70% of farmers and generally people depend on the 

agriculture. In India most of the irrigation systems are 

operated manually. These outmoded techniques are replaced 

with automated techniques. 

Agriculture plays important role in the economy and 

development, like India. In agriculture, there are two things 

is very important, first to get information of about fertility of 

soil and second is to measure content in soil. Nowadays for 

irrigation different techniques are available which is used to 

reduce the dependency of rain. And mostly this technique is 

driven by electrical power and ON/OFF scheduling 

controlled.  

The aim of the implementation was to demonstrate 

that the automatic irrigation can be used to reduce water use. 

To avoid the manually operated system micro-controller 

based system has been proposed in this project. This system 

also helps the farmer to find their soil fertility. In this project 

also used humidity sensor to identify humidity of the soil 

whereas this senses automatically water will pumped to 

certain field. The system has a distributed wireless network 

of soil-moisture and temperature sensor placed in the root 

zone of the plants. In addition the controller collects the data 

from those sensors and sends to the GSM. 

An automated irrigation system uses electricity 

which drives water pumps to pump water from water source 

bore well to storage tank and the outlet valve of tank is 

regulated automatically by using GSM, microcontroller and 

sensors. This technique optimizes the use of water for 

irrigation purpose. The irrigation control to farm can be given 

depending upon to the temperature and moisture need of the 

surrounding as measured by temperature sensors and 

humidity sensors.  

Thus the problems related to higher agriculture 

productivity, poor performance and decreased timing issue, 

environmental effects; family celebration for agriculture can 

be solved by using the proposed automated irrigation system. 

II. EASE OF USE 

A. Abbreviations: 

Abbreviation Description-Long Name 

LCD Liquid crystal display 

GSM Global system for mobile 

AVR Advance virtual risk 

USART 
Universal synchronous asynchronous 

receive transmit 

GND Ground 

IC Integrated circuit 

R/W Read/write 

RS Reset/set 

Table 1: Abbreviation 

B. Need of Automatic Irrigation: 

 Simple and easy to install and configure.  

 Saving energy and resources, so that it can be utilized in 

proper way and amount.  

 Farmers would be able to smear the right amount of 

water at the right time by automating farm. 

 Avoiding irrigation at the wrong time of day, reduce 

runoff from overwatering saturated soils which will 

improve crop performance.  

 Motors can be automatically ON and OFF easily by 

using controllers and no need have labor to turn motor 

ON and OFF.  

 It is time saving, the human error elimination in adjusting 

available soil moisture levels.  

III. SYSTEM COMPONENTS [1] 

The system can be divided by following parts:- 

1) GSM(Global system for mobile) 

2) Soil moisture sensor 

3) IC ATmega 328 

4) Solenoid valve 

A. GSM (Global system for mobile): 

This is actual SIM900 GSM module which is manufactured 

by SIMCom. Designed for global market,  
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   Fig. 1: GSM module [2] 

SIM900 is a quad-band GSM/GPRS engine that 

works on frequencies GSM 850MHz, EGSM 900MHz, DCS 

1800MHz and PCS 1900MHz. SIM900 features GPRS multi- 

slot class 10/ class 8 (optional) and supports the GPRS coding 

schemes CS-1, CS-2, CS-3 and CS-4. With a tiny 

configuration of 24mm x 24mm x 3mm, SIM900 can meet 

almost all the space requirements in User’s applications, such 

as M2M, smart phone, PDA and other mobile devices. 

1) Soil moisture sensors: 

The soil moisture sensor measure the water content in the soil. 

Soil moisture content may be determined by its effect on 

dielectric constant by measuring the capacitance between two 

electrodes implanted in the soil. 

2) Parameter: 

Range  0 to 45% volumetric water content in soil (capable 

of 0 to 100% VWC with alternate calibration) 

Accuracy     ±4% typical 

13-bit resolution (using Sensor DAQ)  0.05% 

12-bit resolution   0.1% 

10-bit resolution (using CBL 2)  0.4% 

Power  3 mA @ 5VDC 

Operating temperature  –40oC to +60oC 

Dimensions  8.9 cm × 1.8 cm × 0.7 cm (active sensor 

length 5 cm) 

 
Fig. 2: Soil moisture sensor [4] 

The moisture sensor can be used to measure 

moisture of soil. Whenever the soil is having water shortage, 

the module output is at high level else the output is at low 

level. By using this sensor we can automatically water the 

plant or any other requiring automatic watering technique. It 

has triple output mode, digital output is simple, analog output 

is more accurate and serial output with exact readings. [3] 

B. How the Soil Moisture Sensor Works: 

The Soil Moisture Sensor uses capacitance to measure 

dielectric permittivity of the surrounding medium. In soil, 

dielectric permittivity is a function of the water content. The 

sensor creates a voltage proportional to the dielectric 

permittivity, and therefore the water content of the soil. [9] 

Sensed value Solenoid valve 

0-45% Valve  on 

46-100% Valve  off 

Table 1: Soil Sensor Condition 

C. IC ATmega 328: 

The ATmega328 combines the rich instruction set with 32 

general purpose working registers which is directly connected 

with Arithmetic Logic Unit (ALU). This allows the two 

independent register to be accessed in single instruction 

executed in one clock cycle. This architecture is more code 

efficient and archive throughput up to ten times faster than 

CICS microcontroller. [5] 

1) Feature For Atmega328: 

 131 Powerful Instructions 

 Most Single Clock Cycle Execution 

 32 x 8 General Purpose Working Registers 

 Fully Static Operation 

 High Endurance Non-volatile Memory Segments 

 32KBytes of In-System Self-Programmable Flash 

program Memory 

 1KBytes EEPROM 

 2KBytes Internal SRAM – 

 Programming by On-chip Boot Program 

 Programming Lock for Software Security 

 
Fig. 3: ATmega 328 IC [5] 

D. Solenoid valve: 

A solenoid valve is an electromechanically operated valve. 

The valve is controlled by an electric current through a 

solenoid: in the case of a two-port valve the flow is switched 

on or off; in the case of a three-port valve, the outflow is 

switched between the two outlet ports. Multiple solenoid 

valves can be placed together on a manifold. [6] 

 
Fig. 4: solenoid valve 

IV. DESIGN AND IMPLEMENTATION 

Our block diagram is showen figure 6. The moisture sensor 

unit senses the moisture and temperature sensor unit senses 

level in the soil. It gives a digital signal to microcontroller for 

generating and sending text message to the user through GSM 
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technique, determining whether the fields need to be watered 

or not. The GSM and the microcontroller are connected. [8] 

The water level sensor is used to determine whether 

the water level in storage tank is sufficient or not for watering 

the field. If water level storage is low in well a message is 

sent to the user on his mobile phone so, watering not possible 

otherwise the text sent that watering is done. 

If the water level is sufficient; all sensors 

continuously check the surrounding condition of a field. 

Whenever the requirement of water is sensed by the sensor at 

that time controller will turn ON the water pump and solenoid 

valve is for one particular sensor which is placed in crop 

stream and sensor still continuously sense the requirement of 

water. 

 
Fig. 6: Block diagram [8] 

If required water is sufficiently pumped in crop 

stream.it stop the flow of water through solenoid valve. 

Whenever users need the data about the water level, condition 

of field, and availability of electricity etc. get through the 

GSM which is connected to the controller. 

V. CONCLUSION 

In present days especially farmers are facing major problems 

in watering their agriculture fields, it’s because they have no 

proper idea about when the electricity is available so that they 

can pump water. Even electricity is available they need to 

wait until the field is properly watered, which makes them to 

stop doing other activities. 
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