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ABSTRACT— The automated irrigation system consists of a feedback control system that uses 
monitoring of environmental parameters and control of irrigation. Environmental parameters such 
as soil moisture, temperature and humidity play an important role in overall crop development and 
yield. Conservation of water and other resources can be achieved by optimizing these parameters. 
Advances in science and technology have allowed the use of modern technology like Zig Bee, RF, 
WSN, IR and others. In the survey document shows the different types of plant irrigation techniques 
used in next-generation systems.
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I. INTRODUCTION

Automation is the need of today. Almost every field is going towards automation so as the gardening. Automation 
was done earlier in this field but dedicatedly different automation systems are designed for both indoor and outdoor 
plants. The same automation system will not work for both because indoor and outdoor plants have different 
requirements like indoor plants need artificial light but outdoor plants does not need artificial light because they can get 
direct sunlight and outdoor plants feel thirsty sooner than the indoor plants.

In the previous works the designers designed the automation system for outdoor plants which had only one feature 
that was automatic watering system. They had used a timer to start and stop the watering system that included a 
watering motor and a sprinkler. The drawback of this system is that it will provide same amount of water to every 
outdoor plant because every plant requirements are different from others. In some cases outdoor plants need less 
amount of water than other outdoor plants then that plant starts to die by overwatering and in another case some 
outdoor plants need more amount of water than other outdoor plants than that plant starts to die for being thirsty. And 
there was another automation system in which designer uses a soil sensor to detect the water content of the soil and 
they set a fixed threshold value of soil sensor for every plant. If the soil sensor value goes below to the threshold value 
than automatically the water motor starts and it will remain ON until the soil sensor value will became more than 
threshold value. But this system also has the same drawback that it will work same for all the outdoor plants.

II. ZIGBEE (XBEE)

ZigBee is one of the protocols developed to improve the characteristics of wireless sensor networks. ZigBee 
technology is created by ZigBee Alliance which is founded in 2001. Features of ZigBee are low cost, low data 
transmission rate, relatively short transmission range, scalability, reliability, flexible protocol design. This is a low-
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power wireless network protocol based on the IEEE 802.15.4 standard. ZigBee has a range of about 100 meters and a 
bandwidth of 250 kbps and the topologies it works are stars, cluster tree and mesh. It is widely used in home 
automation, digital agriculture, industrial controls, medical monitoring and feeding systems.

XBee is the brand name of a family of radio modules compatible with the Digi International form factor. The first 
XBee radios were introduced under the MaxStream brand in 2005 and were based on the IEEE 802.15.4-2003 standard 
designed for point-to-point and star communications at speeds of 250 kbit /s

Two models were first introduced: one XBee of 1 mW and one XBee-PRO of 100 mW. Since the initial 
introduction, a number of new XBee radios have been introduced and all XBees are now marketed and sold under the 
Digi brand.

XBee radios can all be used with the minimum number of connections - power (3.3 V), ground, input and output 
(UART), the other recommended lines being Reset and Sleep. In addition, most XBee families have a different flow 
controller, input/output (I/O), analogue/digital (A/D) converter and built-in indicator lines. A version called XBee 
programmable features an additional embedded processor for the user's code. The XBee programmable and a surface 
mount version of the XBee radios were both introduced in 2010.

Figure 3.1: A pair of XBee radios (through-hole with the wire whip antenna type)

XBee modules are available in two form-factors - through-hole and surface mount (SMT). All XBee, except the 
XBee 868LP, are available in the popular 20-pin form factor. Some XBee modules are also available in a 37-cushion 
surface mount design, which is popular for higher volume applications due to reduced SMT manufacturing costs.

III. LITERATURE REVIEW

A. Wen-Tsai Sung, Jui-Ho Chen, Ching-Li Hsiao, Jia-Syun Lin, “Multi-Sensors Data Fusion Based on Arduino Board 
and XBee Module Technology”, 2014

Summary- In this study, a variety of environmental monitoring, Arduino detection value recovered and transmitted 
using XBee wireless signal transmission to the client computer monitoring, information and data are displayed in the 
program, Visual C # interface Snapshot data stored sequentially in the database. Additionally, when the detection value 
beyond the set threshold is the exception warning, Visual C # displays a warning and sends control signals transmitted 
to the wireless relay module for controlling the electrical devices to make the change, improve the environment. For 
example, when soil moisture deficiencies, Sprinklers open the watering function, to meet our requirements. The future 
will add another function, when the user is not in the scene, by the application using the Eclipse smartphone on the 
wireless network, the client computer to connect to the monitor interface program Visual C #, see real-time data, need 
the user Do not be present can also watch, the actual data can be viewed via a smartphone, more convenient. This study 
has several experiments by a number of experimental analyzes, combined with Arduino and XBee applied to a variety 
of situations: environmental monitoring system of plant care, can be constructed from a variety of different detection
applications Wireless technologies allow users to make by the results of this Research Technology Development and 
Innovation WSN. [1]
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B. Vinay Raghavan, Hamid Shahnasser, “Embedded Wireless Sensor Network for Environment Monitoring”, 2015
Summary- The field of wireless sensor networks is growing. Small, low-cost, low-power sensors that can be deployed 
in many locations are very beneficial. The objective of this research is to provide a means to monitor the environment 
using inexpensive and inexpensive sensors that operate in a tiny but robust environment.

A network of wireless sensors using Arduino and Raspberry Pi to monitor the remote environment is designed to 
monitor atmospheric factors such as temperature, humidity and pressure are measured using XBee sensor nodes that 
transmit the data of the sensor to a central node Arduino data aggregator. A lightweight Web server built on the 
Arduino displays this information on a Web page. Another remote data aggregator node, in the form of a MySQL 
server, is configured on a Raspberry Pi, and the sensor data is also stored on this database server. Sensor data is 
available for local and remote access. This MySQL server can also be accessed and controlled using an Android 
application. [2]

C.Rajeev Piyare, Seong-ro Lee, “Performance Analysis of XBee ZB Module Based Wireless Sensor Networks”, 2013
Summary- As part of this research work, performance analysis of ZigBee networks based on the XBee ZB modules 

was evaluated based on the following performance parameters: received signal strength (RSSI), network throughput 
and packet delay, time Mesh routing recovery and energy consumption in an indoor environment. Two main groups of 
network scenarios were evaluated: (i) direct transmissions between the coordinator and the remote nodes, and (ii) 
transmissions with routers that relay the packet between the coordinator and the remote nodes. The wireless sensor 
node hardware designed for this experimentation consists of the ZigBee Wireless Communication Module (XBee S2 
with 2mW Wired Antenna) from Digi International. The X-CTU software is used to configure and test the ZigBee 
module of each sensor node. After configuration, the entire network is simulated in real time using the Docklight V2.0 
software. The results of this study are useful for the construction of a wireless network (WHAN) using the ZigBee 
where there are reflections due to internal objects and also for scenarios where communication between the nodes 
requires multi-hop transmissions.

This study successfully developed an integrated wireless data acquisition system. This configuration allows users to 
access the data more easily. It is not only possible to manipulate data by the user directly but also possible to support 
decision making based on artificial intelligent approach. The development of WDAS has been the low-cost use of open 
hardware components, low power consumption, and several open source software. This WDAS can be used with three 
stations, each equipped with five sensors in real-time mode. [3]

D.ManijehKeshtgari, AmeneDeljoo, “A Wireless Sensor Network Solution for Precision Agriculture Based on ZigBee 
Technology”, 2012

Summary- Wireless Sensor Networks (WSNs) have attracted a lot of attention in recent years. The potential 
applications of WSN are immense. They are used to collect, store and share detected data. WSNs have been used for a 
variety of applications, counting habitat observing, agriculture, nuclear reactor run, security and strategic surveillance. 
The WSN system developed in this research work is intended for use in precision agricultural applications where 
climate data and other environmental properties are detected in real time and control decisions are made to modify 
them. The architecture of a WSN system includes a set of feeler joints and a base position that communicates with each 
other and collects local information to make global judgments about the physical environment. The sensor network is 
based on the IEEE 802.15.4 standard and two topologies for this application.

Precision agriculture and WSN applications combine a new exciting field of research that will greatly improve the 
quality of agricultural production, precision irrigation and a dramatic reduction in costs. In addition, the ease of system 
deployment and maintenance, monitoring paves the way for the acceptance of WSN systems in precision agriculture. 
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Using the proposed methodology, by finding the optimal sensor topology, we strive to reduce implementation costs and 
thus make WSN a more attractive solution for all types of fields and crops.

This research has shown that the potential applications of ZigBee wireless technology in farming systems can be 
extended to real-time monitoring in the field, automated irrigation control, remote monitoring and operation of 
machines ground. [5]

E. Andrey Somov, Alexander Baranov, Alexey Savkin, Denis Spirjakin, Andrey Spirjakin, Roberto Passerone, 
“Development of wireless sensor network for combustible gas monitoring”, 2011

Summary- This research describes the expansion and characterization of a system of wireless gas sensors (WGSN) for 
the finding of combustible or unstable gases. The WGSN consists of a sensor joint, a transmit node, a network 
coordinator and a wireless actuator. The sensor node reaches early gas detection using an on-board 2D semiconductor 
sensor. Because the sensor consumes a significant amount of power, which negatively affects the life of the node, we 
use a pulsed heating profile to achieve significant energy savings. The relay node receives and routes the traffic from 
the sensor nodes to the network coordinator and vice versa. When an emergency is detected, the network coordinator 
alerts an operator via the GSM/GPRS or Ethernet network and can autonomously control the gas emission source via 
the wireless actuator. Our experimental results demonstrate how to determine the optimum temperature of the sensitive 
sensor layer for methane detection, show the response time of the sensor to various gases and evaluate the energy 
consumption of the sensor node. The WGSN demonstrated could be used for a wide range of gas monitoring 
applications. [6]

F. Sandro C. S. Juca, Paulo C. M. Carvalho, Fabio T. Brito, “A Low Cost Concept for Data attainment Systems useful
to Decentralized Renewable Energy Plants”, 2011

Summary- This research paper describes experiences with the use of surveillance and data attainment systems (DAS) 
and proposes a new low cost DAS concept for decentralized renewable energy (RE) systems with a USB interface. The 
use of such systems contributes to the spread of these plants by recognizing local energy resources in real time, 
monitoring the efficiency of energy conversion and sending information about failures. These aspects are important, 
especially for developing countries, where decentralized renewable power plants are in some cases the best option for 
electricity supply in rural areas. Nevertheless, the cost of the commercial DAS is still an obstacle to wider 
dissemination of these systems in developing countries. The proposed DAS proposes a new double-clock operating 
philosophy in which the acquisition system contains two clock sources for processing parallel information from 
different communication protocols. In order to ensure the low cost of the DAS and to promote the diffusion of this 
technology in developing countries, the proposed data acquisition software and the software for programming USB 
microcontrollers are free and open software, executable in Linux and Windows® operating systems.

The use of low-cost SARs will facilitate the dissemination of measurements in RE plants, thus allowing recognized 
local resources such as solar radiation and wind speed to monitor the efficiency of power conversion and to see 
potential failures in real time for immediate correction.

Given the limited financial resources of developing countries, low-cost solutions are welcome to contribute to a 
decentralized electricity generation policy. In the developed DAS, a USB channel, the most widespread peripheral to 
PC standard connections, was used to program the microcode microcontroller and mimic virtual serial communication 
with the PC. [7]

G.A. Matese, S.F. Di Gennaro, A. Zaldei, L. Genesio, F.P. Vaccari, “A wireless sensor network for precision 
viticulture: The NAV system”, 2009
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Summary- In the last decade, wireless technologies have been increasingly applied in precision agriculture. Wireless 
monitoring system in particular have been used in precision viticulture in order to understand vineyard variability, and 
therefore propose appropriate organization practices for improving the quality of the wines.

The NAV net (Network Avanzato per ilVigneto - Advanced Vineyard Network) is a network of wireless feelers 
designed and developed to monitor remotely in real time and to collect micrometeorological parameters in a vineyard. 
The system includes a basic agro meteorological station (master unit) and a series of tangential wireless joints (slave 
units) situated in the vineyard. The master division is a single point-to-point monitoring location located outside the 
vineyard in a representative spot to collect agro meteorological information. It uses wireless technology for 
communication and data transmission with slave units and the remote central server. The slave units are multiple 
stations placed in the vineyard and equipped with agro meteorological sensors for monitoring the site-specific 
environment, which store and transmit data to the master unit. Software has been developed for configuration and 
configuration functions. A graphical user interface running on the remote central server was implemented to collect and 
process data and provide real-time control. The devices were tested in three steps: hardware functionality and data 
acquisition, power consumption and communication. The NAV system is a comprehensive monitoring system that has 
given flexibility to planning and installation, which fully met the objectives of the work in terms of energy efficiency 
and performance. [8]

H.E. Dalila Pinedo-Frausto, J. Antonio Garcia-Macias, “An Experimental Analysis of ZigBee Networks”, 2008
Summary- ZigBee has been introduced as a technology that can be integrated into a wide range of products and 
applications across consumers, commercial, industrial and government markets. However, given the varying 
requirements for applications in these areas, we wonder whether ZigBee can really meet the needs of these diverse 
markets. The authors conducted several experiments using commercially available ZigBee software and hardware to 
identify several aspects of the scope and limitations of the technology. The authors analyze the results of their tests and 
show where ZigBee can be applied and where it is not suitable. [9]

I. E.S. Nadimia, H.T. Sogaard, T. Bak, F.W. Oudshoorn, “ZigBee-based wireless sensor systems for monitoring 
creature presence and pasture time in a strip of new meadow”, 2008
Summary- The problem of on-line monitoring of cow presence and grazing time in an extended area covered by a 

new grass band using wireless sensor networks was addressed. The total grazing time in the extended area was 
estimated by measuring the grazing time in a specific part of this area called the gateway connectivity area where the 
sensor nodes mounted on the cows could communicate directly with a gateway. The loss of packets causes a node that
was present in the connectivity range of the gateway to frequently be classified as an absent node. Therefore, a moving 
averaging window with optimal window length and threshold has been designed to minimize misclassification. As the 
grazing time measured in the gateway connectivity area was an underestimation of the total grazing time in the 
extended area, an area-based correction factor identical for all individual animals was applied.

Since only 23% of the animals in a herd were equipped to be monitored by sensor nodes, investigations to assess 
whether the number of animals monitored represented the whole herd were of great importance. To perform the 
investigations, the number of cows monitored per sensor nodes and the total number of cows (with and without sensor 
nodes) in the extended area were counted manually every minute over a period of 3 hours for 3 days. The Pearson chi-
square test of the fitting quality showed that the number of cows in the extended area was normally distributed. In 
addition, a statistical test showed that the average number of cows monitored in the extended area and the average of 
the total number of cows in the extended area was the percentage of cows monitored by herd nodes (23%). [10]
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IV. CONCLUSION

This paper presents a brief review of various XBee techniques. Here main objective of this review paper is to focus 
on XBee techniques. We conclude various XBee techniques also review previously done work. In light of all the 
above, it can be concluded that the automatic irrigation system using wireless technology can provide an efficient 
system capable of conserving resources and human effort. The system also facilitates remote monitoring in real time of 
the current environmental situation of the field. Modern technology can be incorporated to lower the cost. These 
electronic systems are efficient in energy thus consumes much less power and rely on secondary sources like solar 
energy for a complete autonomy.
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