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ABSTRACT

In last few decades, remotely monitored embeddstesy for irrigation purposes have become a newssége
for farmer to save his energy, time and money. Paiger is proposing a agricultural solution for faemer based on
Wireless Sensor Networks, zigbee and GSM technoldbg data acquired about environmental factorthefland and
periodic growth of crops captured via camera tiagsansmitted to the farmer enabling him to colntine actuators in the
field. Zigbee based low power handheld deviceseanployed to enable cost saving, and the valvessandklers are
employed to save the water usage for irrigatiore ploposed system is simple and easy to implenmghtre parameters
recorded helps a great way to farmer to enable'Sheart farms” theory work for him. The microcontesl is used for
controlling the above environment.

KEYWORDS: Climatologically Sensors, Camera Trap, GSM, Itiza Control, PIC 32, Zigbee
INTRODUCTION

Irrigation is the artificial application of wateo the land or soil. It is used to assist in thewgng of agricultural
crops, maintenance of landscapes, and revegetatidisturbed soils in dry areas and during periofdsadequate rainfall.
Additionally, irrigation also has a few other usescrop production, which include protecting plamtgainst frost,
suppressing weed growth in grain fields and premgraoil consolidation. In contrast, agriculturattielies only on direct
rainfall is referred to as rain-fed or farming.igation systems are also used for dust suppressigpgosal of sewage, and
in mining. Irrigation is often studied together lwitirainage, which is the natural or artificial rerabof surface and

sub-surface water from a given area which makeptbgosed system more advantageous to the farntiee ifuture.

CLASSIFICATION OF CONTROL AND MONITORING SYSTEMS
Technology Used

A Wireless Sensor Network (WSN)of spatially distributed autonomous sensors to itnorphysical or
environmental conditions such as temperature, sopressure, etc. and to cooperatively pass thda ttmough the
network to a main location. The more modern netwoske bi-directional, also enabling control of sEnactivity.
The development of wireless sensor networks wasvatetl by military applications such as battlefisldveillance; today
such networks are used in many industrial and coeswapplications, such as industrial process mangoand control,
machine health monitoring, and so on.

The WSN is built of "nodes" — from a few to sevarahdreds or even thousands, where each nodenectd to

one (or sometimes several) sensors. Each suchrsegtsmrk node has typically several parts: a radiasceiver with an
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internal antenna or connection to an external amwtea microcontroller, an electronic circuit forterfacing with the
sensors and an energy source, usually a batteap embedded form of energy harvesting. A sensoe moidht vary in
size from that of a shoebox down to the size ofaingof dust, although functioning "motes” of gamimicroscopic
dimensions have yet to be created. The cost ofosemzdes is similarly variable, ranging from a féavhundreds of
dollars, depending on the complexity of the indiiat sensor nodes. Size and cost constraints omrsandes result in
corresponding constraints on resources such ag\eneemory, computational speed and communicatirgwidth.
The topology of the WSNs can vary from a simpler statwork to an advanced multi-hop wireless mestwok.

The propagation technique between the hops of #teark can be routing or flooding. They concludédttZigbee

technology can be applied for wireless applicationesgriculture sector.

GSM technology is used to send camera trapped rpg&tias MMS to the land owner. GSM
(Global System for Mobile Communications, origigaroupe Spécial Mobile), is a standard developethb European
Telecommunications Standards Institute (ETSI) tecdbe protocols for second generation digitalutatl networks used
by mobile phones. It is the de facto global staddar mobile communications with over 90% markearsh and is

available in over 219 countries and territories.

ZigBee is a low-cost, low-power, wireless mesh mekwstandard. The low cost allows the technology¢o

widely deployed in wireless control and monitoraggplications. Low power usage allows longer lif¢hwemaller batteries
Processors Embedded

Automizing the irrigation system for social welfaoé Indian agricultural system and also to provattequate
irrigation in particular area. The set up conseftARM7TDMI core. In the system, temperature signate captured by
digital multipoint thermometers, and transmittedtie advanced RISC microprocessor (ARM) by usingii&chnology.
The microprocessor controls the information stane8D card. The software design of data acquisigiod the progress of
transplanting Linux operating system to the ARMdwearre platform is described. The sensing hardwansists of CCD
camera, which is the inexpensive camera trap. fmsimission hardware uses a BlueTooth RS232 30dava sodule for
visual data transmission. The sensing nodes ac a®de in a medium range Blue Tooth measurementoniet
This system has simpler features designed witlobtjective of low cost and effective with less powensumption using
sensors for remote monitoring and controlling desiehich are controlled via SMS and MMS and usi@SM module.

Then the snapshot sent and received by the Zighasnhitter and receiver.
Sensors Incorporated

The sensors used here is Climatologically Sensems&® is a device that detects and responds to sgaeof
input from the physical environment. The specifiput could be light, heat, motion, moisture, pressor any one of a
great number of other environmental phenomena. dthiput is generally a signal that is converted tonan-readable
display at the sensor location or transmitted ebdeitally over a network for reading or further pessing.
Climatologically sensor is used to monitor the @imof land environment and the moisturizing seisoised to monitor

the moisture of the crops in the land field.
Crop Fields Monitored

Automatic irrigation based on soil moisture for g&ple crops studied the water conservation andimgation
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technology. They surveyed on the various typesnésrs used. They focused on ways to minimize enniental effects
caused by excess water supply. They also studiedettect of volumetric sensors that are suitableifidgation by
measuring Dielectric Constant in the field. Theydoded that as water supplies become scarce dhdegl there is a
need to irrigate more efficiently in order to minz® water use and chemical leaching. Recent adsaincsoil water
sensoring make the commercial use of the technolpggsible to automate irrigation management foretedge

production.

However, research indicates that different sentygess may not perform alike under all conditionedRctions in
water use range as high as 70% compared to farraetiges with no negative impact on crop yieldgHis paper they
surveyed different applications of zighee base@hess sensor network in agriculture such as mangaf environmental
conditions like weather, soil moisture content,| gemperature, soil fertility, weed-disease detattimonitoring leaf
temperature/moisture content and monitoring groeththe crop, precision agriculture, automated atign facility,
storage of agricultural products etc. This papep girovides the possible research issues existirighysical layer of

ZigBee.
ANALYSIS OF EXISTING SYSTEMS

PC based systems are generally can easily be dedtfoom remote places via internet access botakes the
system costlier and difficult to access. It is idifft to monitor and control the status of differesensors and devices in
case of power failure unless you have a batterkugaevhich is an additional cost. Low power consumpiand high
reliability makes zigbee based system as the mdthde wireless technology for agriculture apiimas like irrigation
monitoring. Zigbee can also work on different netkeolike star, cluster tree, and mesh. Howevegaaoh of these cases,
Zigbee will provide data exchange when nodes avendmecause the signaling information can be reegty other nodes

easily. Zigbee support maximum of 65,000 nodes.

GSM based systems offer various advantages of besngolled from remote places and commands used in
GSM are very simple. GSM based system which is ggeg here exchanging information between the replage and
designed system via SMS on GSM network. SMS chaageseduced with the help of bluetooth modulerfate along
with GSM if the user is within the range of few metto the designated system.

Table 1: Classification of Existing Remote Monitorng and Control Systems

[ReferencesTechnology [Processor Monitoring Tools Programming Modules
[station lcode interfaced
[3] IGSM MSP430F 149 [PC IC430 IDE IC Siemens TC 35
[4] IGSM. Zigbee Mobile, PC [Kiel IDE
[5] [Wireless. GPS  [ATS89552 7 segment[Kiel IDE lAssembly
[display
[7]1-[8] IGSM IAT80552 Mobile [Kiel IDE [Embedded in C [Granular Matrix]
Sensors
[15] IGPRS. Zigbee |MSP430F2274 [PC IC430 IDE 1c IChipcon CC2420
[18] IGPRS. Zigbee 8051 family. MMobile, PC [Eiel IDE [Embedded in C

Open source database

[19] [Bluetooth, RF|8051 family MMobile, PC [Kiel IDE [PIR sensors 325
Modules

Impact Factor(JCC): 1.5548 - This article can be denloaded from www.impactjournals.us




| 258 K. Dharani, S. Subalakshmi & D. Balamurugan |

C ONTROL SYETEMS 1IN
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Figure 1: Classification of Existing Agricultural Control Systems
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PROPOSED SYSTEM

Climatologically Sensors are placed in the field fiigation monitoring. The sensors are connediedhe
microcontroller where microcontroller is operatedceystal oscillator generated frequency. The sgrnsformation are
periodically captured and then transmitted to thmate controller with the help of Zigbee transmitt€he remote
controller receives the information through the &g receiver and the camera trapped land monitpietdres are

displayed to the LCD of receiver side.
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Figure 2

CONCLUSIONS AND FUTURE WORK

Camera trap was added at the end of the propossehsyCamera trap is a hand held device used ¢éoptiakures
of crop field and periodic camera trapped pictuass sent over GSM to the land owners. The propsgsttm can be
enhanced in the future with the help of cloud cotimgubased agricultural irrigation to adjust theagtity of water based

on sensor data. This system enables users whohdwetexpertise in agriculture to irrigate properly
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