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Abstract — Indian agriculture is beset with several
challenges like drudgery, natural uncertainties, la
productivities, low profitability, climate change, and low
professional esteem. To fight against all challengé¥ecision
Agriculture [PA] / site specific management is neesl. Now a
days precision agriculture or smart environments, wreless
sensor networks (WSN) will plyy a key role in sensing
collecting, and disseminating information  about
environmental phenomena. In agriculture sector today’s
weather forecasting systems accessible based oneflide and
RADAR communication. These systems are heavy, diffilt
to handle and costly. They are sensing barely particular are.
and its partial range. But in agriculture field ubiquitously not
identical environmental conditions of different parameters
like humidity, temperature, moisture, light intensity, wind
speed, wind directilm etc. which affects or sustain quality o
crop, hence it is necessary to monitor each and eyecrops
existing environmental circumstance. The real-time
environmental parameter which makes a continuous ipact
on the crop from cultivating till cutting it. Here we are going
to monitor Wind speed & Rain fall, which affects overall
quality of food and life of crops with the help oflow power
consumption wireless sensor network.

Keywords — Precision Agriculture [PA], Wireless Sensor
Network, Irrigation Manag ement System (IMS) et

|. INTRODUCTION

Nowadays, agriculture means more than just feethia
growing populations. But Indian agriculture is keagth
several challenges. Drudgery, Natural uncertainties
productivities, low profitability, climate changand low
professional esteem are altiving the cultivators awa
from agriculture. Integrating sensors, embeddedesy;
control, wireless sensor network and ICT engimeggimnto
agriculture is a key enabler for delivering imprdvieod
supply and sustainable crop production withouteesed
burden on the limited fertile la-bank. Precision
agriculture (PA) is defined as an integrated informat
and productiorbased farming system that allows
grower to produce more efficiently and realize tge
economic gains through controlledse of their input
resources [B Precision agriculture is most importe
aspect for production and yield of different crasl use
of wireless sensor networks is essential for
implementation of information and control technaésgin
precision agricultte. Agricultural inputs such ¢
irrigation, fertilizers, pesticides, etc. are appliin precise
guantities as determined by modeling of crop grc
patterns to maximize the crop yield and to minimize
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impact on the environmentlimate is the most important
dominating factor influencing the suitability ofcaop to &
particular region. The yield potential of the crominly
depends on climate. More than 50 per cent of variatf
crops is determined by climate. The most impor
climatic factors thatnfluence growth, development a
yield of crops are solar radiation, temperaturdatinge
humidity, rainfall, wind speed e

In Precision Agriculture or smart environments,elss
sensor networks (WSN) will play a key role in segs
collecting, and disseminating information abo
environmental phenomena. In this paper we will raot
two parameter®Vind speed & Rain fall

Il. WIND AND ITS INFLUENCE ON CROP
PrRoODUCTION

Beneficial impact of wind
Wind increases the turbulence in atmosphere,

increasing the supply of carbon dioxide to the g

resulting in greater photosynthesis rates and atsos the

balance of hormones. Wind increases the ethy

production in barley and rice and decreases gilticeacid

content of roots and shootsriice. Nitrogen concentratic

in both barley and rice increase with increase ind

speed.

Wind influences crop production in two ways

1. Physiological impact: Wind increases transpiration
especially cuticular transpiration than stom
transpiration. Hotwind accelerates the drying of t
plants by replacing humid air by dry air in theeir
cellular spaced-or example, rice crop during Ji-
July months shows tip drying. Wind increa
turbulence in the atmosphere and availability ofX
and thereby incased photosynthesis. Beyond a cer
wind speed the rate of photosynthesis becc
constant. Wind speed is responsible for spreadir
disease from one crop to anotl

2. Mechanical impact on plants: Strong wind damages
the shoots and responsible for lcng (Paddy,
Sugarcane, Banana etc.,), Flower and fruit shed
Crops and trees with shallow roots are uprooted
cold wind causes chilling injuries, causes
erosionand Soil deposition causes poor aeration in
zone.
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I1l. RAINFALL AND ITS |INFLUENCE ON CROP V. OBJECTIVES OF THE PROJECT

PRODUCTION

As we are proposing a design of integrated se
Cropping system can be planned by understandin ngtwolrk for ag_ricul';ure purpose, to get info_rmat'mimut
rainfall pattern. Rainfall analysis helps in takidecisions ~Climatic condition likeWind Speed and Rain F, may
on time of sowing, scheduling of irrigation, time helps to monitor ccurrence ofdlsease§ on crops. This

harvesting etc., Rain analysis is necessarydesigning P€ helpful forfarmers to increase the yie
farm ponds, tanks of irrigation projects. AmoL ~ Our design approach is to have high level sen
distribution and intensity of rainfall are the imant Medeling methodologies for design and developmér

aspects of rainfall that have considerable infleeoi crop  |0W cost integrated sensors network which helps
production. monitor diffelent climatic conditions. Our aim is to desi

and develop wireless sensor network to increase

coverage and to reduce power consumption. Our gex

system will help to farmer for the entire crop diyea

monitoring. The detail objectives are as be

e To record the data on weather parameters like \
Speed and Rain Fall.

V. L ITERATURE SURVEY

Wireless Sensor Network (WSN) is type network
which consists of collection of tiny device callsdnsor:
nodes. Sensor node has a resource constrainbditery . .
power, storage and communication capability) ateviga ©  Development of modeling methodologies to se
radio interface by which they are comnicated with on these parameters. , ,
to another [5]. Advances in wireless personal a ° Design and develop wireless sensor nodes with
networks have made the practical deployment ofoua coverage & low power consumpti
services possible, which unti a few years ago * Totestthe developed moc
considered extremely costly or labor intensive. WBN ¢  Analysis of sensegparameter which vs collected
precision agriculture (PA) where real time data tioé through WSN.
climatological and other environmental properties Proposed System Architecture configuration

sensed and layed to a central repository ]. The @
architecture of a WSN system comprises of a seengol /@ S

nodes and a base station that communicate with athen §| /’:ﬁ:;gmmh
and gather local information to makdobal decisions —

about the physical environment [6].

oL . . . e B A
The privileges of wireless sensor network in adtice -~ "
are for several causes: high performance, increhs 1 -
production efficiency while decreasing cost, -power / REAOTE SERVER

consumption and collected distributedta [7]. Wireless
sensor networks are gaining greater attention ftbe  Fig. 1.System Architecture of Wireless Sensor Netw

research community and industrial professionalsabse for Precision Agriculture
these small pieces of smart dust offer great adgastdut
to their small size, low power consumption, e VI. H ARDWARE

integration and support for green applicatic [10].

Modern agriculture needs tools and technologiesdaa T develop sophisticated embedded Wind speed &
improve  production  efficiency,  product  quali 4| monitoring system for agricultural applicat® may
postharvest operations, and reduce their envirotah e classified into or comprises of following twagens

impact. Automation in agriculture brings abouf 1. wireless Sensor Nodes Base Station with SI-900
fundamenth contribution to what is now known Wireless Sensor Node

precision agriculture (or precision farming). Thea-time
_enwronmental parameter Wh'(?h r_nakes_ a contint ., povision of environrental information in real tim
impact on the crop from cultivating till cutting Buch a:

! . - . « Ability to setWind Speed ar/or Rain Fall limits;
soil moisture, temperaturehumidity, wind sped and . Raising the al . f the limitswind Speed
direction and PH of soil [12]. aising the alarm in excess of the limitsWind Spee

and/or Rain Fall;

Opportunity to review the archiveWind Speed and/or
Rain Fall data for week;

These nodes are mainly concerned with or respa
for sensing of environmental parameters namely V
Speed and Rain Fall through sensor and then contit
circuit will send it in to appropriate formto
microcontroller MSP430F24xwhich in turn sends the
data to Master node at remote location using cc-Low-
Cost LowPower 2.4 GHz RF Transceiver wireles

Thebasic requirements towards proposed system are:

Satellite and RADAR communication systems are
heavy, diffcult to handle and costly aiare sensing barely °
particular areand its partial range. But in agriculture fie
ubiquitously not identical environmental conons, it is
necessary to monitor each and every crops exi
environmental circumstance soistain the quali of crops
[9]. Wireless Sensor Networks (WSNs) have been use
various applications including habitat monitoril
agriculture, nuclear reactarontrol, security and tactic
surveillance.
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The proposed block diagram Master and Slave not
WSN is as below.

Rain Fall
Sensor

Signal conditioning
MSP430F22xx
cc2500 - 2.4 GHz RF
Transcelver
€c2500 - 2.4 GHz RF
I Transceiver
MSP430F22xx
SIM-900 GSM Module

Windspead

Power supply Power Supply

Fig. 01 - Wireless Sensor Node Fig. 02 - Base Node

Fig. 2.Block diagram of Master/Base and Slave Nod
Wireless Sensor &twork

Master Node
This node is mainly concerned with or responsilole
gathering sensed data or information from all theves
nodes to microcontroller MSP430F24xx, which in t
sends the data to Web server or any handheld g
through SIM-900. Bdt the devices sensor node ¢
master node are operated at dc voltage so
At the web server or desktop data is stored foryewae
hour and system will monitor if any of the enviroemtal
parameter exceeds predefined limit SMS will be ger
farmer dout the same. Furthermore we are plannin
develop a system with a DATA MODEL which defir
growth of disease due to susceptible environme
factors. System will monitor all parameters with DR
MODEL and real time data, accordingly inform it ttoe
farmer about the possibility of occurrence of diseatsthe
very beginning stage. Which in terms help the farioe
take necessary care to avoid further inception Aawd
growth of disease. This system works on the priecqd
“Prevention is better than Cure”.
Following components have been used to de
monitoring system for rain fall and wind spe
1.Rain Fall Sensor: The Rain Bird® RSD Series Ra
Sensor device suitable for 24VAC residential
commercial applications. This high quality prod
saveswater by automatically measuring precipitat
amounts and suspends irrigation cycles when watési
unnecessary.
Table 1.Irrigation Site Conditions & Rainfall Setti
Irrigation Site Conditions Rainfall Setting
* Sensor receives lon eriods ,., .
of direct sun o P 18" to 114 .
- (3mm to 6mm’
» Clay-type soils
Frequent, heavy rains
» Sensor mounted in a mostlyl/2” to 3/4”
shady area (13mm to 20mm
» Sandy soils
2.Wind speed Sensor (Anemometer): Wind speed, or win
velocity, is a fundamental atmospheric rate. Wip€des
is caused by air moving from high pressure to
pressure. An anemometer or wind meter is a de\sed
for measuring wind speed, and is a common we:
station instrument.
3.cc2500-Low-Cost Low-Power 24 GHz RF
Transceiver: The CC2500 is a lo-cost 2.4 GHz
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transceiver designed for very |-power wireless
applications. The circuit is intended for the 2-
2483.5 MHz ISM (Industrial, Scientific and Medici
and RD (Short Range Device) frequency band. Thi
transceiver is integrated with a highly configue
baseband modem with data rate up to 500 kB

4.9M-900: The SIM900 is a complete Qu-band
GSM/GPRS solution in a SMT module which can
embedded in the customer applications. Featurin
industrystandard interface, the SIM900 delivi
GSM/GPRS 850/90/1800/1900MHz performance f
voice, SMS, Data, and Fax in a small form factod
with low power consumptio

5.MSP430f2274IRHAR:  The  Texas Instrumen
MSP430™ family of ultrdew-power microcontrollers
consist of architecture, combined with five -power
modes optimized to achieve extended battery lifi
portable measurement applications. The device ffes
a powerful 16bit RISC CPU, 1-bit registers, and
constant generators that contribute to maximum
efficiency. The digitally controlled oscillor (DCO)
allows wake-up from lowsower modes to active moi
in less than lus. The MSP430F22x4 is an u-low-
power mixed signal microcontroller with two br-in
16- bit timers, a universal serial communicat
interface, 1(bit A/D converter with intecated reference
and data transfer controller (DTC), two gen-purpose
operational amplifiers in the MSP430F22x4 devi
and 32 1/0 pins.

Software

IAR Embedded Workbench for MSP430 V4.0

KickStart.

Code Composer Essentials .

MultiSim Simulator.

Altim 11.0, Ckt and PCB desi

MSP430 Debugger

=

akrownN

VIl RESULTS AND DISCUSSION

=== PRainfall (mm)

== \Wind Speed (km/h)

Fig. 3.Wind speed & Rainfall with respect to Tir
(Hourly)

With the help of Rain fall and wind speed monitgr
system, it is observed that increase and / or dee
beyond normal levelin both environmental paramet
have adverse impact on crojRainfall analysis helps in
taking decisions on time of sowing, scheduling
irrigation, time of harvesting e. whereas wind speed is
responsible for spreading of diseasthis system helps
farmer to alarm danger zone of increase and/oredserir
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rain fall and wind speed respectively, so they take
sufficient measures to avoid impact of environmk
parameter on overall yield of cropklere readings ar
taken on hourlyasis and observed for 24 hours from -
night to mid-night.

VIII. C ONCLUSION

In this paper we have developed architecture
Precision agriculture based on wireless sensor orésa
The architecture comprises of three distinct conapts
() Intelligent nodes with sensors/actuators (l)e
wireless network for communication aic) The control
and actuation. The WSN design is made based ol
parameters to be sensed for the most common typ
crops. We have enlisted two parameters, wind Sjp@ek
rain fall. The design of the control and actuatisrmade
based on the availablardware in the market. The cont
decisions work on the sensed parameters throughulbs
housed in the central repository.

If farmers will use proposed system, then it wiivey
them a weather record and probability of diseafection
and / or impacts of rain fall and wind speed reltyo!
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