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ABSTRACT 
Fresh water is the basic need of living organisms on earth. The fresh water is consumed by living beings to be alive 

including plants and animals. The amount of fresh water available is limited.Also; population has increased as 

compared to available water and food resources. Agriculture consumes about 85% of the total fresh water quantity 

available and hence, there is an urgent need to create strategies based on science and technology for sustainable use 

of water, including technical, agronomic, managerial & institutional improvements. There are many systems using 

various techniques to achieve water savings in various agricultural practices. The system using remote access and 

wireless communication is discussed in this paper. The system explained here is a network of wireless sensors and a 

wireless base station to process the sensor data to automate the irrigation system. The sensors are soil moisture 

sensor and soil temperature sensor. The Base station microcontroller is programmed such that if the either soil 

moisture or  temperature parameters cross a predefined threshold level, the irrigation system is automated, i.e. the 

motor relay that is connected to water pump, switches to ON otherwise OFF.  

KEYWORDS: Wireless sensors,soil moisture sensor,Soil temperature sensor,Wireless Base station,sensor data. 

 

INTRODUCTION 
The sources of fresh water present on earth are 

limited.The sources include underground and ground 

surface sources.These are rivers,lakes,wells etc.The 

97% of water on earth is in form of oceans and is 

saline water.The total fresh water is about only 2.6% 

& 0.6%  avaible for use for living beings.The 2% of 

fresh water is inaccesible in form of polar ice.Thus, 

the water present for use to survive on earth is 

limited.If water is not properly utilized,the coming 

next generations will have to struggle to 

survive.Hence it’s high time to conserve water 

implementing  different strategies and with help of 

science and technology the task is easy and fast.     

There are number of systems and a lot of research 

work being done since last decade on the water 

conservation techniques.Also electronics field has 

boosted in  recent years.Hence we can think for 

elctronic system to be used in all strategies for water 

management to save used water.Agriculture is largest 

user of fresh water so water management is essential 

in agriculture.The wireless sensor network can be 

used to save water used for agriculture  

   .          

 

MATERIALS AND METHODS 

Block diagram 
The figure below is the block diagram of automated 

irrigation system using wireless sensor network and 

can be divided into wireless sensor unit and wireless 

control unit. The block diagram below is separate for 

wireless sensor unit and wireless control unit. 

 A .Wireless control/Interface  unit 

The soil moisture and temperature data from each 

WSU are received, identified, recorded, and analyzed 

in the Wireless control unit. The WCU consists of a 

master microcontroller [ARM 11], a radio modem 

[RF Module], an RS-232 interface, electronic relays 

for driving the motor of pump to drive water of the 

tanks, and power supply, solar panel(optional). The 

WCU unit must be located up to 100 m line of sight 

from WSU’s placed in the field.The wireless control 

unit is represented by Raspberry Pi board.The 

microcontroller ARM 11 on Raspberry pi board is the 

processor in wireless control unit.The relay RWH- 

SH112D is used. 
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 Figure1: 

 Raspberry pi board model B as the WCU 

 Figure2:

 

 Wireless control  unit. 

B. Wireless sensor unit 

The figure 2 shows block diagram of Wireless sensor 

unit. The figure shows following blocks viz 

Temperature sensor and soil moisture sensor, sensor 

interface unit, microcontroller unit, RF transreciever, 

power unit. A WSU consists of RF transreciever, 

sensors, and microcontroller and power sources. 

Several WSU’s can be deployed in – field to 

configure a distribute sensor network each unit has a 

PIC16F877A microcontroller, that controls the radio 

modem [ RF2.4GHz RK’1197 serial link] and 

processes information from  soil moisture sensor 

deployed at  the root zone of the crops and 

temperature sensor to measure temperature . All the 

components are powered by power supply source.  

 

 

Figure3: 

 Wireless sensor unit 

 
C. Algorithm. 

 

[1]Algorithm for  microcontroller of Wireless control 

unit : 

1.Power ON the WCU and WSU. 

2.Initialize all the peripherals. 

3.Display the  start screen. 

4.Pull sensor data from WSU. 

5.If valid sensor data is received than process the 

information.If the data received is not valid than 

continue pulling sensor data from WSU. 

6.If soil is dry i.e. cross the threshold or  temperature 

is above 25 degrees centigrate,activate motor relay to 

ON.  

7.Check Battery voltage and  light intensity 

conditions ,if low battery conditions and low light 

conditions display alert message(optional). 

 

[2]Algorithm for microcontroller of wireless sensor 

unit: 

1. Initialize all the peripherals. 
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2.Start the timer. 

3.Poll the timer flags. 

4.If the time is equal to t_measure get the sensor 

data.If not poll timer flags. 

5.If  time equals to t_transmitt, transmitt sensor data 

on RF module to send data to WCU.If sensor data 

transmission complete, poll the timer flags.                

6.If time equals to t_sleep then microcontroller enters 

sleep mode.At end of sleep time the microcontroller 

poll for timer flags. 

[3] Flow chart of wireless control unit 

 

 

 

 

  

 

 

 

 

[4] Flow chart of wireless sensor unit 

 

RESULTS AND DISCUSSION 
The ARM processor and PIC microprocessor are 

programmed according to their functions. The PIC 

processor at WSU is programmed for sensing data 

from time to time, transmitting/receiving data over 

RF module to WCU and sleep mode. ARM Processor 

at WCU is programmed for processing valid data 

received from WSU. If the valid data obtained from 

WSU shows that soil is dry(i.e cross the threshold ) 

then the soil moisture shows output  high at its digital 

output DO and the motor relay switches to ON. If the 

received valid data from WSU contains  temperature 

is above 25 degrees then the motor relay switches to 

ON. When the motor relay is ON the LED connected 

at the output of ARM glows. If the soil is moist the 

relay of motor is not switched to ON. If the 

atmospheric temperature is below 25 degree 

centigrade the motor is not ON.The water is saved 

using this system. This is because the   drip system is 

automated. The water is supplied to crops when soil 

is dry. Thus, the crops can save from drying. The 

automated irrigation system implemented will be 

feasible and cost effective for optimizing water 

resources for agricultural production. This irrigation 

system will allow cultivation in places with water 

scarcity thereby improving sustainability. The 

automated irrigation system developed will prove that 

the use of water can be diminished for a given 

amount of fresh biomass production. 

CONCLUSION 
The Wireless Automated Irrigation System aims at 

providing an efficient irrigation system that 

reduces/avoids wastage of water/crops due to over 
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supply of water.This system is capable of detecting 

the soil moisture across the field and processing the 

information for appropriate actions. However, it 

relies on the interfaced (existing) traditional irrigation 
system (Ex: Drip Irrigation) to form an end-to-end 

automation. 
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