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INTRODUCTION 

The wireless sensor network plays an important role 
in data collection and transmission function, based 
on Zig Bee protocol. Short distances, low complexity, 
and low power consumption, which is suitable in 
monitoring the green house environment [16, 17, 18, 
19]. In case if the node does not work, the whole 
network can continue its own work, due to that the 
zig bee protocol supports the dynamic routine 
algorithm.  WSN consist of two kinds of nodes, 
wireless sensor node and sink node.WSN provides 
suitable means in the development of agriculture 
and also invest more and gain more profit [1]. In 
agriculture field WSN senses the Temperature, soil 
and humidity which are essential to maintain the 
fertility of soil [2]. Zig bee is a wireless 
communication devices it operate under some 
frequency and transmits data to form the sensing 
element and also compares the values [4] zig bee 
wireless sensor network which co-ordinates the 
whole network & optimized the power consumption 

[6]. An automated irrigation system was developed 
to optimize water use for agriculture crops. The 
system has a distributed network of soil moisture 
and temperature sensors places in root zone of the 
plants, in addition a gate way unit handles sensors 
information, triggers actuators, and transmits data to 
a web application. 

Methodology of Different Irrigation System. 

In irrigation system, during periods of inadequate 
rainfall; the artificial application of water to the land 
or soil. It is used to assist in growing of agricultural 
crops. Additionally, to improve the efficiency of 
water. Irrigation system is installed in land of 
agriculture. In conventional methods, if infections to 
the leaf. In flood irrigation method, it consumes large 
amount of water to overcome above problems. 
Implementation of automatic irrigation system 
requires following 1) The automatic irrigation system. 

2) Drip Irrigation and control decision making.  
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3) PVIDSS method. 

In Automated Irrigation System 

Microcontroller was programmed in C compiler to 
monitor soil moisture probe and soil temperature 
probe. Soil moisture probe through an Analog to 
Digital port and temperature probe through another 
digital port. Implemented through 1-wire 
communication protocol. A battery voltage also 
monitored is included through a high impedances 
voltage divider coupled to an analog to digital port. 
The date to be transmitted via zig bee radio modem 
using RS-232 protocol through two digital ports 
Configured as transmitter (TX) and Receiver (RX), 
after sending data to microcontroller is set in sleep 
mode for certain period of time, according to the 
sensor sampling rate desired. Whereas Internal RTCC 
is running. This operation mode allows energy 
saving. Soil temperature measurements were made 
through digital thermometer DS1822. The sensor 
converts temperature to a 12 bit digital word and is 
stored in 2B temperature registers. The temperature 
is required through a reading command and is 
transmitted using 1-wire bus protocol is 
implemented. 

Zig bee module: Zig bee technology is based on 
short-range low power consumption, comparison 
with other wireless technologies like Bluetooth and 
Wi-Fi, Zig bee provide greater useful range it 
selected for this battery-operated sensor network. 
Zig be used in mesh networking architecture, 
scientific and medical for a range of 2.4Ghz radio 
band width. For automatic irrigation, Zig Bee –proS2 
is used because of its long-range operation and 
reliability of the sensor networking architecture, Zig 
Bee proS2 is a manufacturer module it establishes 
communication between WSU and WIU.  Zig Bee fit 
into 8-bit microcontroller because of its tiny stack. 

a) Photovoltaic cell: To maintain the voltage of 
three rechargeable batteries of WSU has to be 
maintain by solar panel MPT 4.8-75 was employed. 
Each solar panel delivers 50mA at 4.8v, which is the 
sufficient energy to maintain the three rechargeable 
batteries. 

b) Wireless sensor unit: WSU consist of RF 
transceiver, sensors, microcontroller, and power 
source. Several WSU can be deployed in field to 
configure a distributed sensor network for 
automated irrigation system. 

C) Wireless Information Unit: WIU is located far 
away from WSU it almost 1500m line of sight. The 
soil moisture and temperature data from each WSU, 
are received and recorded. The received data is 
analyzed in the WIU. WIU consist of master 
microcontroller zig bee radio modem, A GPRS 
module. The functionality of WIU depends upon 
microcontroller which is programmed to perform 
some task first master microcontroller is down load 
from web server through GPRS Module with date 
and time, the WIU transmits the information through 
zig bee, the date and time for each WSU. The 
microcontroller receives the information transmitted 
by each WSU that conform the WSN. Second to 
active the irrigation pumps for a desired period, 
comparing soil moisture and soil temperature with 
programmed values of minimum soil moisture and 
maximum soil temperature. The data is recorded in 
log file with the data in a solid state memory. The 
WSU Id, data and time is generated by the internal 
RTCC. Finally these data and greenhouse ID are also 
transmitted. 

D) GPRS Module: This module brings internet 
connectivity TCP/IP stack. This module interfaces 
through UART. Its transfer rate speed up to 115.2 
kb/s and it consist of on board LED to display 
network status. GPRS Module establishes the 
communication with the URL of the web server to 
upload and download data, is stored into the solid-
state memory of the WIU and system try to establish 
the connection for everyone hour. 

E) Watering module: Irrigation is performed by 
controlling two pumps through 40A electromagnetic 
relays connected to the microcontroller via two 
optical isolators.  

F) Web application: The web application for 
monitoring and programming was coded in C# 
language of Microsoft visual studio 2010. The data 
base was implemented in SQL server 2005.GUI is 
developed for Real time applications to monitoring 
and programming of irrigation based on soil 
moisture and temperature data. 

Drip Irrigation and control decision making. 

Automatic irrigation system is based on sensor and 
precision irrigation. There are several innovative 
methods to automatic irrigation of field. This method 
proposed an automatic irrigation system based on 
voice command from an illiterate farmer. A special 
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model for speech to text recognitions interfaced to 
the farmers mobile to store the text, the model uses 
the hidden Markov model for speech recognition & 
field programmable gate array (FPGA). 

 This system includes a WSN to monitoring of the 
field temperature and moisture.  

Today drip irrigation is very important aspect to 
control the level of water on earth in India 70 to 80% 
economy depends upon agriculture. 

To grow the seeds of food through agriculture to 
save huge amount of water. Irrigation system is the 
best to provide the root to zone of plant drop by 
drop. The goal of the system is of 

1. Save water and energy resource 

2. Automatic control the system 

3. Water level detection  

4. To increase the production of crop  

5. Efficiency of water to be increased 

Sprinkler is a method, through this water is providing 
rain fall like irrigation to the crops. These sprinklers 
may be used in a solid-set configuration to this 
system. Sufficient nozzles are installed to cover all 
desired area, drawing water to the surface. Drip 
irrigation is a method which save the water to drip 
slowly to the root zone or soil surface. Through a 
network of valves, pipes, tubing. 

a) ZigBee system: In automatic irrigation method 
ZigBee, pro-s2 establish a ZigBee communication 
between WSU and WIU is used. In this method, Zig 
Bee module is used for communication purpose, the 
system is used to identify the condition of soil, 
ZigBee is low cost, low power, wireless mesh network 
standard. It provides high reliability and is more 
extensive. 

b) Single chip micro-controller: In drip irrigation 
method, single chip microcontroller equipped with 
wireless transceivers. It is gaining popularity in smart 
phone automation. This micro-controller consumes 
low power, it of small size, it is durable and 
affordable. So that gaining popularity in smart phone 
automation because of their built-in resources. In 
this method, wireless irrigation system used for a 
smart phone garden is integrated with existing smart 
phone control system. The system consists of master 

stations and slave nodes which are equipped with 
wireless micro-controller. Each slave node consists of 
ZigBee transceiver, micro- controller, water valve, soil 
moisture sensor, temperature sensor. The slave 
micro- controller reads soil moisture and 
surrounding temperature of the garden`s grass and 
trees. Micro-controller reads and frames all the 
information. Then the frame is forwarded to the 
master station via ZigBee ad-hoc network. Master 
station is interfaced with the web server to monitor 
the operation of irrigation algorithm to water the 
grass and trees. Soil moisture sensing network is 
used to monitor the moisture contained in the soil.  

ZigBee module is a useful duplex communication 
technology. Module used here to have wireless link 
between TC and main irrigation system, Ac and Dc 
motor can be used for hole system based on soil 
moisture detection, motor on- off working will be 
done. Water supply to the crop is done by 
controlling motor and soil state. Motor state is 
indicating through LCD display which is used in the 
field. 

c) System design: The entire automatic irrigation 
system can be divided into two modules .1) 
command control system based on speech to text 
converter. 2) Remote monitoring model is based on 
wireless sensor nodes. 

d) Speech to text converter: The user need to speak 
the command words through the micro phone and 
the voice is sampled and processed to recognize 
altered word.To filter out the noise for speech, a 
voice activity detection technique is used and to 
recognize the words through hidden morrow model 
is used. 

e) Mobile interface: The system uses a basic model 
cell phone which essentially has texting and 
Bluetooth facilities in it. Speech converter, text is sent 
to the user`s mobile through serial or Bluetooth link 
which is then transferred to system`s mobile phone 
as an SMS. But many basic set does not have an USB 
interface facility. Bluetooth serial port adaptor (SPA) 
is used to interface with the micro-controller unit. 
Bluetooth enabled devices and other RS232 based 
devices can be set in dare mode for communication 
and AT mode for configuration. 

f) Microcontroller unit: A PIC microcontroller can 
be used for control operation. PIC data memory of 
768 bytes and maximum program memory is 16KB. It 
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is an 8-bit controller based on RISC architecture its 
frequency is of 40MHz. 

The controller shows an indication in the form a 
beep sound, if power at field is not sufficient to turn 
on the motor, control message is followed by the 
task execution by the microcontroller. 

A temperature sensor can be used for overheating 
protection of the controller or the motor. 

g) Motor control: Motors are controlled using a 
relay control from the controller. Induction motor is 
used generally for sprinkler irrigation on fields. 

h) Wireless sensor nodes based on remote 
monitoring module: 

Remote monitoring module and ZigBee interface 
module connected to the temperature and humidity 
sensors. 

I) Sensors: Hydra probe soil moisture sensor is used 
for high sensitivity soil moisture and temperature, 
conductivity measurement. 

J) Remote microcontroller unit: 

At mega 8051 micro controllers is interfaced with 
ZigBee transreceiver. The sensors collect the data 
and store it in the micro controller through a serial 
interface. This controller should consume low power 
like MSP430. In this, controller acts as data collection 
interface and the remote valve control unit. If the 
humidity or sensed value of temperature has reached 
the threshold value than the controller issues 
command to turn off the corresponding values. 

Data aggregation method could be used along with 
the TDMA scheme for energy efficient data transfer 
through wireless network. In data aggregation, the 
information send by the nodes. Due to this reduction 
in the number of collision in the traffic and the  

energy consumption of each nodes. 

K) RF trans-receiver: The transceiver consists of 64 
byte transmit/receive FIFOs which can be controlled 
via an SPI interface. A low-cost RF transceiver like 
CC1100 is suitable for remote sensing system which 
has low power consumption. It operates in                 
315|433|868|915Mhzbands. 

 

PVIDSS: Viticulture in Decision Support System  

In this method WSN`s fundamental network 
infrastructure develops an irrigation decision support 
system for protected viticulture it helps glowers to 
optimize the irrigation plan and manage the 
vineyard. 

a) Design and system analysis: 

Requirement analysis is excited to the success of a 
development project multiple methods were 
adopted for user’s requirement including: survey, 
interview, review. 

1] In system development, to determine the key 
parameter by management guides. For example: soil 
density, soil type and its maximum water holding 
capacity vary at different position. 

2] In china, they owned the green houses, the one 
they wanted in irrigation system, and they decided to 
irrigate. 

3] The survey was conducted to explore the system 
for ICT application, functional requirement and 
module functions, the irrigation method and possible 
method. 

Flood irrigation is one kind of inefficient water usage 
technology which wastes more water resources. 

b) Pvdiss scientific requirement: 

Irrigation decision support system based on wireless 
sensor networks. 

1) Make and implement the irrigation decision, 
calculate the irrigation quantity. 

2) As real time upload and store records for 
irrigation. 

c) System architecture design: 

For planning and scheduling irrigation operations, 
decision support system IDSS`s used. This system can 
monitor data about fields, crops and actual irrigation 
practices provided by irrigators, to estimate soil 
moisture conditions and forecast irrigation 
schedules. A queuing system is used to allocate 
available water to command areas fields potential 
command area water requirement to the individual 
fields are aggregated. 
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For decision making all data is collected, the 
database management system is used to manage the 
database, which contains large number of internal 
data, such as field data, soil type data or external 
data like employee`s information. 

The model base management system analysis the 
internal and externals data in database, and 
simulates the water tension in vineyard. Vineyard 
provides the option for users to choose the irrigation 
decision schedule. 

In this system, irrigation schedule depends upon 
model, the model base estimates the vine`s water 
tension and the irrigation water volume. 

d)The system function and module 

There are modules to design the systems function. 

1) System maintenance and configuration module. 

2) Irrigation management and decision. 

3) Vineyard foundational information collection and 
management module. 

1) The system is developed under Microsoft. .Net 
frame work environment, it should be run at less 
than 3.0 frame work. Net with internet information 
services installed. 

The data base platform adopted is Microsoft SQl 
server 2005. In this ADO.NET framework has a good 
performances of retrieval efficiency. 

The main activities in system maintained are 
database backup and recovery, and sensor node`s 
replace, program modifying to ensure the systems 
adaptability, reliability, the systems maintenance and 
plays an important role. 

2) Irrigation management and decision module. 

This module collecting field data and making and 
irrigation decision. This module includes data 
collection and decision making module. 

2.1) Data collection sub module: This is responsible 
for collecting and storing data in the database 
adopted device`s cross bows’ WSN. Transmission of 
data through ZigBee protocol.  Protocol is suitable 
for transmission and real time controlling. Sensor 
nodes in WSN monitor dynamically and transfer data 
to the sink node. Then sink nodes send data to 

central server and receive the command packets 
from server that indicate an irrigation device switcher 
integrated on the data board turned on or off. 

2.2) Decision making sub module: 

This module estimate the vine`s water tension and 
calculate a schedule,In decision making stage, the 
current environment parameters of the monitored 
green house is displayed on the screens. Then, the 
irrigation record will be saved as one part of the 
history data of green house. 

3) Vineyard management module and fundamental 
information collection: These module`s collect the 
foundational information of the green house. The 
sensor node is in each greenhouse. The sensor node 
is inserted to different greenhouses. For each   house 
information contains two parts, basic information, 
and history of the green house 

Data collection and transmission module: 

The data collection and transmission module 
comprises: 

1) Central data web server based on window SQL. 

2) A sensor MDA 300 and the crossbow`s IRIS 
(MIB520), data acquisition boards based on 
ZigBeeprotocol.WSN, it consists sensor node and 
sink node. 

Wireless sensor node detects and collects specific 
environment parameters. Then the data package is 
transmitted between each node in dynamic routine. 

Sink node is used to transmit raw data to database 
server through TCP/IP protocol. Each node consists 
of sensors, A/D translators, Data process and control 
modular like microprocessor, memory, 
communication module and power supply 
modulator (DC/AC power translator, battery) and so 
on. While environment data like temperature, node 
power voltage, soil moisture is stored in the data 
base and transmitted to the user’s terminal at same 
time and displayed on screen. 

Irrigation decision in green house  

A decision module is design to know how thirsty the 
plant, when water should be irrigated. A decision 
model is designed to figure out an irrigation 
schedule depending on the identified factors that 
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drive the water quantities. Such as temperature, soil 
moisture, vine growth stage, soil characteristic. 

Specifically, the decision “to irrigate or not to irrigate 
‘is taken based on a combination of soil moisture in 
depth of 40 cm underground, water holding capacity 
and density of the soil and vines growth stage “. 

Irrigation schedule is calculated based on soil 
moisture (H), temperature (T), irrigation depth 
(D)Irrigation area (A) and vine growth stage (S)Which 
comprises pre budding (Pb ), bud burst (b)Flow cring 
(f), fruit set (s), variation (v), post-harvest (h) [31]; soil 
density (D), maximum water holding capacity (C) all 
depended on soil type. 

Water volume calculation 

Calculate the amount of water to be used ,the user 
aggress with decision , the system begins to calculate 
per cubic meter the amount of water to be used and 
justifies whether the pre-defined threshold reached. 
Vineyard irrigation 0.8 times then the holding 
capacity to moisture underground .The system 
provides the tool, user to calculate the amount of 
water actually used in each vineyard. The grower 
enters the phonology and soil type. The tool results 
the amount of water to be used based on fallowing 
formula. 

Amount of water = area of irrigation * depth of 
irrigation *soil density. 

System Evaluation and Implementation   

 System implementation:  system was implemented 
using fallowing tools: 

1) MS-SQL Server 2005 

2 )Using .NET Framework ,Microsoft visual studio    
2008 platform, programmed in C# language: 

3) Using Crossbow WSN Suites. 

Information management of user 

Administration authority is designed into two levels: 

1) Basic users  2) Admistrators 

The user need to register in the system and submit 
the green houses basic information at the First . In 
client terminal , irrigation scheduling , recording , 

reporting is done by vineyard management and 
green house management.  

Admistrator is the operator of the system editing the 
knowledge table renew the decision model with 
respect environment changes, maintain the database 
server. 

System evaluation and Test : 

 The system was evaluated and tested to avoid the 
possible system errors or wrong decisions correction 
can in increase system quality and good system test , 
it gives development efficiency. System evaluation 
contains two phases. 

1) logical corrections of the system , make sure that 
the system will run smoothly. 

2) system output could meet the users requirement 
or not during verification phase system was tested in  

a) Data acquisition b) WSN test  c) system calculation 

Comparison table shows that a conventional 
irrigation technology, half of the responders adopted 
flood irrigation. 

Table.1. Comparison of various methods 

 

 

1. CONCLUSION                                                                     
The automated irrigation system implemented was 
found to be feasible and of minimum cost. 
Automated irrigation system proves that the use of 
water in drip irrigation and decision support system 
is less  drop per crop. The irrigation system can be 
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adjusted to a variety of specific crop needed and 
requires minimum maintenance. Compared with the 
traditional system the PVIDSS integrated wireless 
sensor network with decision support system can 
automate many tasks including environment 
monitoring and irrigation decision making. As a 
result, PVIDSS not only increases economic benefits 
for the viticulture enterprise but also saves the 
limited water resources.  
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