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ABSTRACT 

 
Maintaining a good irrigation system is a necessity in today’s water scarcity environment. This paper 

describes a new approach for automated Smart Irrigation (SIR) system in agricultural management. Using 

various types of sensors in the crop field area, temperature and moisture value of the soil is monitored. 

Based on the sensed data, SIR will automatically decide about the necessary action for irrigation and also 

notifies the user. The system will also focus on the reduction of energy consumption by the sensors during 

communication. 
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1. INTRODUCTION 
 

The development in smart environmental technology and the application of Wireless Sensor 

Networks (WSNs) creates a new way of research in the field of agriculture. Now-a day sensor 

technologies are very much helpful in creating the smart précised environment. Using this 

technique, the WSN deployments for various farming applications in the Indian as well as global 

scenario are surveyed. Also the possibility of using this technique for the crop growth starting 

from its cultivation to harvesting is analyzed. In this way, various parameters needed for 

particular crop maintenance is focused and the problems for improvement and future 

development are considered.  

 

Agriculture plays a vital role in the development of country’s economy. The daily need for food 

shows the importance of agricultural development. Growing a particular crop in a particular 

region takes the privilege of monitoring the growth from cultivation till harvesting. One of the 

main challenges in agricultural activities is irrigation. As the global climate decreases the source 

of water throughout the world, it is necessary to take steps for preserving it. However traditional 

irrigation management is done by the people itself. It requires the presence and continuous 

monitoring of irrigation by the farmers in the field area. The user must need to manually change 

the direction of water flow using large pipes in the field. It creates a need for more labour work 

and maintenance. A little advancement in traditional system involves in establishing centralized 

control of irrigated land [3] using wired architecture which will also leads to more cost and 

maintenance manually. Hence a new system SIR which makes the irrigation system fully 

automated with the development of Wireless Sensor Actuator Networks (WSAN) is developed.  
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In India, the method of cultivation of paddy in a particular region depends largely on factors such 

as situation of land, type of soils, irrigation facilities and availability of moisture level and 

distribution of rainfalls. Paddy fields are the typical feature of rice farming 

in east, south and southeast Asia. Paddy crops can be built into steep hillsides and adjacent to 

depressed or steeply sloped features such as rivers or marshes. They can require a great deal 

of labour and materials to create, and need large quantities of water for irrigation. Oxen and water 

buffalo, adapted for life in wetlands, are important working animals used extensively in paddy 

field farming. 

 

The agriculture systems in developing countries are still labour dependent and do not use any 

crop management, pest/disease control or quality management systems. The traditional irrigation 

systems in agriculture use uniform water distribution in fields at regular intervals, which is not 

optimal. Hence, a technology based agricultural monitoring system which decides itself 

intelligently and performing the action is needed. 

 

In this paper, for developing a smart thinking irrigation system, various WSN applications and 

intelligent technique is reviewed.  To focus on the specific requirements, the devices, sensors and 

communication techniques associated with WSNs in agricultural applications are analyzed 

comprehensively. We present various related work to thoroughly explore the existing solutions 

proposed in the literature in various categories according to their design and implementation 

related parameters. 

 

1.1. Paper organization 

 
The rest of the paper is organized as follows. Section 2 describes about various techniques and 

methods used for irrigating the field area and the issues faced by it. Design of a SIR system for 

sprinkler irrigation method in agricultural application is discussed in Section 3. Discussion about 

various parameters which needed to be processed in future is given in Section 4. And finally, the 

paper concludes in Section 5. 

 

2. RELATED WORK 
 

In the process of developing an automated wirelessly monitored irrigation system, several 

methods were followed.  

 

2.1. Remote Monitoring using GSM 

 
The subscriber or user sends activation command to the system via SMS. The system [1] will 

check the moisture level and if it is less than the prescribed level, the system will start the motor. 

While the motor is running, the system will monitor the soil moisture and water level constantly. 

If the moisture level reaches the sufficient level, the motor will be turned off. The corresponding 

event of the operation of motor is notified to the user using SMS. This motor is controlled by a 

starter which is indirectly activated by a relay circuit. Using GSM technique, an automated 

remote monitored irrigation system is provided. The system sets the time period depending on the 

temperature and humidity of the soil for irrigating the land. The humidity and temperature level 

of the soil and the crop varies for various types of crops.  

 

2.2. Monitoring using fuzzy controller 

 
 The system [2] consists of two units, WSN and a monitoring center. Nodes in the monitoring 

area collect information of the soil moisture and growth information of different crops in different 
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periods using solar power. Wireless Sensor Network (WSN) contains many sensor nodes and 

controller nodes. The data sensed from the WSN is given as inputs to the monitoring center which 

in turn gives the information about the irrigation, demand of the water level and control over the 

opening or closing of the valves. Zigbee network in a mesh network topology is used to meet the 

network coverage and reduce the energy consumption and the cost. Some of the nodes are 

assigned as routers and coordinators. Sensor nodes sense the temperature and humidity whereas 

the routing nodes route the communication information and forwarding the data to the relevant 

nodes and the coordinator node receives data from the routing nodes and sent it to host computer 

monitoring center through RS232 serial bus. The monitoring center record the real time moisture 

value form all the nodes and calculate crop irrigation water requirement and output the result to 

WSN and control to the valves. The soil moisture sensor TDR-3A is used for measuring the 

moisture value.  

 

2.3. Monitoring using humidity sensors 

 
 For measuring the humidity value of a region, SY-HS-220 humidity sensor [5] is used. It works 

on the operating temperature range of 0 – 60o C. Temperature value is sensed by the sensor 

LM35IC in which the output voltage is linearly proportional to the Celsius temperature. TinyOS 

[9] is an open source component based low power operating system which is designed only for 

embedded system application. TinyOS based IRIS motes is used to measure the moisture level of 

paddy field and MD100CB sensor motes are used to reduce the number of motes used. A low cost 

soil moisture sensor [6] is used to control water supply in water deficient areas. The sensor 

communicates the information via XBEE wireless communication module to a centralized server. 

The server provides the control to the water supply and displays the moisture data in a more user 

friendly interface. Two galvanized metallic electrodes are kept at a distance of 30mm inside the 

soil area in an acrylic sheet. The change of impedance between two galvanized metallic 

electrodes due to the varying moisture content in the surrounding medium is measured. Based on 

all these measurement, the data is transferred to the server for processing. 

 

2.4. Monitoring in drip irrigation 

 
In order to achieve the effective usage of water in drip irrigation [10, 7], sensors are scattered 

throughout the field region. Sensors are used to sense the water level in the well as well as in the 

water tank. If the measured value is less than the prescribed value, then alert is given to the user. 

If the level of the water in the tank is low, then it directs the command to the nearby well. The 

pump is activated thereby the valve is opened and the water is pumped out to the well. Sensors in 

the field sensed the value of temperature and moisture in the field and based on the input value, 

the system decides either to open the valve or not.   

 

2.5. Remote Monitoring using sensors 

 
In the irrigation monitoring system [11,12], the information regarding soil moisture, temperature 

etc are sensed by the Bluetooth wireless transmitters and the time specific decision for irrigation 

is made according to the information sensed. The irrigation control unit gets the decision and 

sends the position of the irrigation system using GPS receiver to the base station through real time 

monitoring. Base station in turn sends control signals to the irrigation control station to operate 

the device for water usage. Also distributed irrigation system [13], sensor based irrigation system 

[14] and automated field-specific irrigation system [15] are also provided good irrigation control. 

Yet, all these do not consider the pollution of water. 
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3. PROPOSED METHOD 

 
The proposed method discusses about the idea of developing a Smart Irrigation (SIR) using 

wireless sensors. The system also focuses on reducing the cost and energy consumption during 

the process. The entire field is embedded with sensor nodes including soil moisture sensors, 

humidity sensors, soil Ph sensor, controller node, solar panels, irrigation sprinkler and control 

valves. The overall system will be activated for every 1 hour. As the timer triggers, the sensor 

will sense the data and communicate it to the nearby controller node. The controller node acts as a 

router and sends the data to the server. The controller node communicates the information once 

all the information is ready thereby reducing the power consumption. Figure 1 will describe the 

overview of SIR system functionalities.  

 

 

  

 

 

 

 

 

 

 

 Figure 1: Overview of SIR system  

 

If the moisture value and the humidity value is less than the threshold prescribed then the system 

will decide to open the valves. The valves in the pipe will open for only 3 seconds and then 

automatically closed. As the entire system will be triggered for every 1 hour, it is more sufficient 

for a plant to maintain the moisture required for it.  

 

Also the water level sensor in the tank will monitor the water level inside the tank and if it is 

lower than the necessary parameter, the system will start the motor to pump the water from the 

well. For all the events, the information about the status of the water level, motor on/off, moisture 

and temperature level is notified to the user via SMS.  Since all the nodes are powered by solar 

energy from the solar panel, the SIR system will reduce the energy supply problem also. 

 

The following flowchart will define the detailed steps involved in the process of SIR system. The 

system also focused on minimizing the cost for communication between sensors. It will also focus 

to use the more reliable non duplicated communication to ensure the minimum power 

consumption using sensors. 
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4. FUTURE RESEARCH 

 
Agriculture is the process of producing strategic food and fibre in meeting of the fundamental 

needs. This strategic value has many times been checked over throughout history with the 

disputes between the nations and environmental limitations. Nowadays where impacts of the 

global warming come about as the changes/unbalances in the climate conditions sustainability 

and the increase of the agricultural production is only possible with the collection of more data 

and analysing and using of them. Detection and the transmission of the data needed are possible 

with the efficient use of the information technology. It is aimed to distribute the inputs such as 

fertilisers and chemicals that the plants being grown on the farms need, despite the fact different 

productivity is obtained in the different regions of the farm or the farms might have different soil 

structures in the process of conventional agriculture, being integrally taken into account whatever 

the size of the farm is.  

 

However, the concept of “Sustainable Agricultural Production” that has been put forward aimed 

at the protection of the environment and the natural resources for the last 15-20 years lays 

emphasis on the use of these inputs in as less amount as possible and with as much care as 

possible. In this context, variability in the agricultural production needs to be measured and the 

inputs need to be applied considering the results. In order to succeed in this process called 

precision agriculture reliable and continuous data is needed. These days, the environmental data 

(Temperature, rainfall, humidity etc.), production data on the soil and the plant (Soil nutrition 

elements, monitoring of the diseases and pests, irrigation).  Moreover, it has also been shown that 

our proposed irrigation model is adaptable for different conditions of weather, land and water.  
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5. CONCLUSIONS  

 
In this paper, a method for developing a smart environment to monitor the irrigational parameter 

in the entire field is discussed. The system will also focuses on reducing the energy consumption 

and the cost of communication. It provides a more user friendly way of doing agricultural 

irrigation. Hence the overall system will pave a way for promoting agriculture in a more 

automated way. 
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