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Abstract— The greenhouse effect is responsible for Global 

warming which leads to changes in climate which in turn 

gives rise to fallouts like Chennai floods in 2015. The 

automation in irrigation system can be implemented in 

precision agriculture to repel these kind of fallouts. Here an 

Mobile Phone which is used as remote control for automated 

irrigation system consisting of low cost and easy to use 

Arduino UNO processor. A threshold value of moisture 

content is determined for specific crops and various soil. This 

value is then compared with the value given by a moisture 

sensor in soil which is in terms of voltage signals. The 

comparison results in process of obtaining appropriate data 

which is provided to Arduino UNO processor. Arduino UNO 

and smart phone is connected via GSM module. The Arduino 

UNO sends notification to smart phone via. SMS service 

which is displayed on screen. The irrigation drive system 

consists of drive motor and wired controller coupled with 

Arduino which can be operated by remote control i.e. 

Android smart phone to give commands like switching ON 

and OFF. The real time application of above design is viable 

according to studies conducted on a prototype in laboratory. 
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I. INTRODUCTION 

Nowadays India is suffering from global warming due air 

pollution which has adverse effects on the weather, climate, 

environment and crops. Unusual changes in temperature, 

humidity, rainfall, etc do not get the optimum yield in 

agriculture. Day by day the rain percentage is also becoming 

less which leaves behind a very small amount of water for the 

farming. Most of water percentages also get wasted due to 

lack of proper attention by farmer. The regulation of water in 

the various stages of crop life cycle is important for optimum. 

But on other hand, India is developing faster than ever before 

in technical fields. Then why not use some advanced 

technology for agricultural purposes. Actually water level is 

sensed by using soil moisture sensor and accordingly controls 

the motor. This is the very efficient unit as the cost of sensor 

is very economical. 

Therefore we are introducing automated irrigation 

system controlled by remote. 

II. RELATED WORK 

The previous applications/systems/methods which work on 

different modules of the system are discussed below: 

A. Bluetooth module 

In [1] A.N. Arvindan et al. used the Bluetooth module (HC - 

05) to communicate between Arduino UNO and Android 

Phone. The Bluetooth module will be connected to Arduino 

UNO and will be programmed to communicate with Android 

Phone to transmit and receive data and commands. 

This implementation seems quite appropriate but 

may not be best way to communicate with Android Phone. 

B. Solenoid valves 

In [2] Koprda S. et al.  the automated irrigation system 

proposed is a part of home automation. This system uses 

solenoid valves, real – time clock, ZSR power supply, 

humidity sensor, relay circuit is used. This implementation 

tends to consume a lot of resources and hence becoming 

expensive overall. But relay circuit will be used in this project 

for similar purpose. 

C. Feature Matching / Speech Recognition 

In [3] Agni Biswas et al., the focus is not only on amount of 

water supplied to crops but the nutrition content, temperature, 

humidity,etc. is also measured. This system will give the 

optimum yield because it measures all aspects of the soil and 

crop. Of course, it will give maximum yield but all this comes 

at a cost which is not cheap at all. 

For the purpose of this project, we will be using only 

a few components like soil moisture sensor related to this 

system. 

III. METHODOLOGY 

The fundamental components of the system as shown in 

Figure 1, are Arduino UNO micro controller, Mobile Phone, 

soil moisture sensor, GSM module, DC motor, relay circuit. 

In Arduino UNO micro controller, it will be 

programmed to communicate with Mobile Phone with the 

help of GSM module. Firstly, the soil moisture sensor module 

as shown in figure 3, consists of two rods which act as 

electrodes and the soil between them will act as a conducting 

media. It consists of a comparator which compares the 

potential difference between the two electrodes. This value is 

the moisture present in soil which is sent to Arduino UNO 

board. It will further send the value to the Mobile Phone to 

accept the commands from user through GSM module. Then  

the user will provide command to Arduino according to 

moisture in soil. If water less then according to command, 

Arduino UNO will provide water to crops with the help of 

DC motor. 

 
Fig. 1: Proposed architecture 
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IV. SYSTEM DESCRIPTION 

A. Arduino UNO 

The Arduino Uno is a development board which runs on the 

base of ATmega328. It consists of 14 pins which are digital 

input/output pins (also 6 pins are usable for PWM outputs), 6 

analog inputs pins, ceramic resonator of 16 MHz, USB port, 

power supply jack, an ICSP header, and a reset button. It 

consists of all things needed for microcontroller. Either 

connect it to computer via. USB cable or power it with an 

AC-to-DC adapter or battery to get started. 

 
Fig. 2: Arduino UNO micro controller 

USB connection or external power supply can power 

Arduino UNO. The voltage regulator may overheat due to use 

of higher voltage than 12 V and damage the board. The 

adequate range of operation is 7 to 12 volts. 

B. Soil Moisture Sensor 

Measuring water content present in soil is very important in 

agriculture. This helps farmer to manage the irrigation system 

of his field. Soil moisture sensor is solution to this problem. 

This sensor measures water content present in the soil. This 

sensor compares the electric charge in the surrounding system 

to the electric potential of itself, which calculates the water 

content of soil. It is easy to use. To test this sensor, insert it 

into soil and the water content will be calculated. 

 
Fig. 3: Soil moisture sensor module 

C. Water pump 

The water pump is used to supply flowing water to perform 

certain tasks. It can be electronically controlled by a 

microcontroller by interfacing both of them. It can be 

switched ON/OFF by sending signals as required.  Pumping 

means to move something by force. There are many types of 

water pumps. This project employs the use of a small water 

pump or moderately larger sized pump which is connected to 

a relay circuit. 

 
Fig. 4: DC motor 

 

D. GSM Modem SIM 800 

It falls in the class of wireless MODEM devices. It is designed 

to provide computer ability to communicate with GSM and 

GPRS network. To acquire network for communication it 

requires a SIM card like a mobile phone. It also consists of a 

IMEI number just like mobile phone for its identification. It 

performs following operations:- send message, receive 

message and delete message. 

 
Fig. 5: GSM modem SIM 800 

E. Relay circuit 

Relay circuit is nothing but an electromechanical device. It 

uses electromagnet to operate a pair of movable contact 

which controls the open and close circuit condition. It can 

operate on small amount of power supply. It can controls the 

switching function of motors, fan, lamps, heaters, etc. 

 
Fig. 6: Relay circuit 

V. MATHEMATICAL MODEL 

S= {U, I/P, O/P, DD, NDD, S, F}, where  

 U= {U1, U2  | U1 = Farmer; U2 = Garden owner} 
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 I/P= {I/P1} 

Where, 

 I/P1 = {Input provided to the system | Input = Data 

provided by soil moisture sensor}  

 O/P= {Output generated by system | O/P1 } 

Where,  

 O/P1= {Controlled water supply} 

 DD={Deterministic Data, DD1,DD2} 

Where, 

 DD1= Values provided by soil moisture sensor to the 

Arduino UNO of input.    

 DD2= Commands from mobile device.  

 NDD={Non-deterministic Data ND1} 

Where, 

 ND1= Water supply to crops.  

 S={Success state of the system | success state=water will 

flow through the field successfully}  

 F={Failure state of the system, F1,F2,F3,F4 } 

Where, 

F1 = Malfunction in soil moisture sensor 

F2 = Error circuitry 

F3 = Malfunction in DC motor 

F4 = No Electric power source 

VI. CONCLUSION 

Adequate water supply for yield  now days is difficult task. 

This paper does an extensive study of previously developed 

system which tries to accomplish different modules of the 

system using different methodologies. However these 

implementations have certain drawbacks which current 

project will try to overcome. The proposed irrigation system 

will help to improve agriculture in India. It will increase the 

yield without wasting resources. 

The proposed system is expected to perform in real 

time precision agriculture with some improvisations. 

VII. RESULT 

In the following fig7. Commands send from mobile device has 

been shown. 

In the following fig8. Notification to mobile device 

has been shown. 

 
Fig. 7: Commands Send From Mobile Device 

 
Fig. 8: Notification To Mobile Device 
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