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A Case Stubpy

Agricultureoperation monitoring system with Wireless
Sensor Network (WSN) including RFID, GPSand CCTV

B DEVEN J. PATEL, KAPIL K. SHUKLA AND BANKIM L. RADADIA

ABSTRACT

This manuscript proposes an agricultural environment monitoring server system for monitoring information concerning an
outdoors agricultural production environment utilizing Wirel ess Sensor Network (WSN) technol ogy. The proposed agricultural
server collects environmental, agricultural 1and, seeds and soil information on the outdoors through W SN-based environmental
and soil sensors, collects snaps information through CCTV's, areainformation through RFID and collects location information
using GPS modules. This collected information is converted into data and saved into a database through the agricultural server
consisting of a sensor manager, which manages information gathered from the WSN sensors, an image information manager,
which managesimageinformation collected from CCTV's, RFID and a GPS manager, which processes|ocation information of the
agricultural server system, and provides it to producers. In addition, a solar cell-based power supply is implemented for the
server system so that it could be used in agricultural environments with insufficient power infrastructure. This agricultural
server could even monitor the environmental information on the outdoors, and it could be look forward that the use of such a
system could participate to increasing crop yields and improving quality in the agricultural field by supporting the decision
making of crop producers through analysis of the collected information.
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INTRODUCTION

Recently, aninnovation in information communi cation technol ogy have been increas ng the convergence between
different industries. Thefact of convergence and act and integration of 1T with agricultural technology isexpectedto
bean areathat couldincrease the added val ue and productivity of agriculture by applying the ubiquitoustechnology to
the agricultural sector whichisaprimary industry.

Toincrease productionin agricultural and promote efficient management in next generation agricultureworld, it
isimportant to monitor theland environment, crop conditions, and agricultural operationsinstead of smply relyingon
farmers experiencesand senses. However, it is problematic to realize that such monitoring automatically of farming
and precisely, because agricultural areas are widely spaced and have few infrastructures, monitoring targets vary
according to crop selection and other perspective and many operations are performed flexibly by manual labour. One
approach to monitoring in open fields under croaking conditionsis to use a radio frequency, infrared or any other
sensor network of many sensor nodes comprised of small sensor units with radio datatransfer links.

Incurrent digital technology world sensor network for agricultural useiscalled an agricultural server that enables
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effective crop and environment monitoring by equi pped sensors and autonomous management (Akyildiz et al., 2002
and Burrell et al., 2004). Monitoring with an agricultural serversfacilitates growth diagnosisand risk by co-operating
with some agricultural applications such as crop growing simulations, manual eval uations, maturity eval uations, and
pest predictions. However, itisinsufficient to collect manual and automated and gathering detail ed information about
farming operations, because these operations are executed flexibly in every processes depending on crop and
environment conditions.

An agricultural environment monitoring system provides environmental monitoring servicesand facility controlling
servicesfor control on data gathering, and thus maintains the crop growing environment in a minimum status. This
system also increase inimproving the convenience and productivity of users. However, existing monitoring systems
aremostly used and utilized in closed agricultural environments such as pig farms, greenhouses, etc., asit isdifficult
to apply agricultural monitoring server in outdoorslocations such as paddies, crop monitoring and maintai ning, agricultural
areas, etc. because of alack of IT infrastructure. In general, when analyser analyses the monitored information and
datain existing monitoring systems, the analyser manually checksthe status through installed sensors and devicesor
terminalsinstalled in the agriculturefacilities.

Concept

Our farmisaversatile concept in the performance of monitoring system, provides an expansive areain detailed
recognizesthe practical behaviour of users, and user-friendly monitoring system under different situations. To devel op
auseful monitoring system, we must consider the following requirements:

— The system should not obstruct the activities of farmersin farming operations.

— The system without complicated procedures. It should be easy to use for non-experts.

— Thesystem should be availabl e without having to change the facilities or equipment.

— Thesystem should monitor the performance of agriculturein detail under different conditions.

— Thesystem should be ableto easily co-operate with various applications.

To meet these requirements, we propose a recognition method for cultivation operation using an RFID reader
that is comfortable to wear-embedded wearable devices, they monitor and you are supposed to have unimpeded
access to the cultivation conditions sufficient sensitivity to the RFID tag (Finkenzeller, 2003). Items can identify or
track, thetypical RFID systems, someareas are used for individual recognition without thelogistics, security control
and traceability system. For example, the livestock industry, RFID tag is attached to Embedded or animal body, such
asdisease control, some applications, such asfattening management, milking management and tracking behaviour is
applied for checking and detecting in combination with other measurement data using RFID tags and theinformation.
Our system, however, we usein RFID system adopted in recognition of farming this pattern is detected by analyzing
the performance of RFID tags. Following steps are used for procedure :

— RFID tagfarming operations such asfarming isequipped with al therelated items material s, tools, machinery,

facilities, plantsandfields.

— A farmer farming operations with RFID readers or wearable devices on them.

— RFID tag is detected during a sequence of activities that the farmer, does.

— The system is expected to farming operations by analyzing the pattern of data.

Traditional applications, RFID tag isattached to objectswhich are themsel vesimportant milestonesthat can be
seen. However, afarmer puts on an RFID tag but in order for a RFID reader applies this system for easy to perform
various operations. Also, the system, not only detected tags but are al so used to derive arange of detected tagsunlike
traditional programs, information required.

Environmental monitoring :

WSNs have become an important tool in environmental monitoring. This relatively low-cost devices that can
adequately represent the environment variable nodesallow for theinstallation of adense population. For example, at
the onset of frost damage they warn farmers and provide a better micro climate, such as awareness, knowledge of
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assessment for risk and provide informations.

WSN short-range transmissions, analyse, monitor agro climatein the Amazon. They nodes near the sink, while
more distant nodesto maintain thelevel of their through put, which suffered aloss of performance. Another example
of climate monitoring can detect wirelessrain sensors, water level and weather conditions are predicted by means of
aflood. These sensors provide information to the central database system (Yoo et al., 2007).

A GIS (Geographic Information System) with a moisture content obtained through the integration of WSN
presentsdistribution maps. Wirelessnodeswerelocated in predetermined locations with humidity sensor; Geographic
co-ordinates of the points of all the data was evaluated using the GIS, and was then obtained with GPS (Kwon and
Kim, 2007 and Manavadariya et al., 2013).

Atlow water crossingsin real-time remote monitoring of sediment erosion developed awirelessdatatransmission
system using wireless ZigBee motes, flourished Han et al. (2010; 2011). Using the GPRS gateway sensor signals
transmitted on an Internet server. Hamrita and Hoffacker (2005) developed a laboratory prototype wireless
measurement of soil temperature. The system was based on commercial 13.56 MHz RFID tag. The size of a high
correlation with those obtained using athermocoupl e (more than 99%) showed.

Greenhouses :

Automation and efficiency of monitoring and control of greenhouse environment is crucia. To control and
monitor environmental factors, sensors and actuators are required.

Greenhouse WSN was informed in 2003 that the first application of the monitoring and control system was
devel oped by Bluetooth (Park et al., 2009). Since then, most of themin many applicationsof IEEE 802.15.4/ ZigBee,
making use, have been developed. As such, Gonda and Cugnasca ZigBee control and monitoring system using
distributed a proposed greenhouse. Melons and cabbages grown and was being monitored, where the greenhouse
environment control system, a WSN deployment of IEEE 802.15.4 compliant described results Yoo et al. (2007).
Water substratein real time, temperature, electrical conductivity, the daily photosynthetic radiation and |eaf wethess
that integrates a variety of sensors that can measure the greenhouse in a WSN, devel oped. Benefits, together with
the reduction of disease problems associated with over-watering, an improved plant growth, were more efficient
water and fertilizer applications Lea-Cox et al. (2007).

With a two-part framework for greenhouse prototype report a WSN. In the first part, many sensor nodes,
temperature, light, and were used to measure soil moisture Liu et al., 2007; Joshi and Tyagi, 1994; Zellmer, 2009 and
Weinberg et al., 1993. Another part of the database running on a GSM module and remote PC based management
softwareisincluded.
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Fig. 1 : Farm monitoring system using sensor devices, RFID and CCTV
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Inside the greenhouse, greenhouses and astar network topol ogy and mesh topology for the connection between
the operating system using, ZigBee-based monitoring systemto beready (Zhouet al., 2007). Greenhouse environmental
sensing spectral imaging and multi-functional remote sensing system that integrates RFID technol ogy with thereport
Yang et al., 2008. The multi-spectral imaging system was used for remote sensing of canopy of cabbage seedlings.
Greenhouse temperature, relative humidity, and lighting conditions were measured at harvest (Tripathi, 1993 and
Delin and Jackson, 2000).

Product tracking using RFID :
Concept of agricultural products safety :

Primary production refersto agriculture, including agricultural production plant, animal, bacteria, etc. Safety isan
important component of agricultural production, i.e. the quality of food hygiene, real or potential negative effectson
human health. Saf e agricultural production, which refersto the el ementsthat includes customers and acute or chronic
diseases that threatens the health of their offspring.

Function of RFID :

Identification (RFID) is commonly known as radio frequency electronic tag, it a target for non-recognition
technology to share information contact duplex based on the electro-magnetic coupling, such as communication
signalsin space induction, radio waves and microwaves and so on. Traditional ticket, label and RFID tags are more
compared with tracing cards benefits. It can not only collect and analyse datafrom the source or destination, but also,
long-distance, fast speed, high data security can be an excellent ability (Finkenzeller, 2003).

The principle of operation of the RFID system is shown Fig. 2 Magnetic effective space RFID system is the
basic premise. Data enters an el ectronic tag magnetic space emits radio signals at the antenna of the reader, while
version. Thisisenabled by the power from the el ectronic tags faradic current, internal antenna then sends messages

Activate

>

Reader

Fig. 2 : Operation principle of RFID system
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stored in the chip decoding. The receiving antennagives signalsto the reader. Reader decode the signal's, the decoded
signals are conveyed to the information.
Through process management platform and application system software controlled.

Conclusion :

Easily and automatically to keep an eye on the operations of agriculture, proposed farming operation wearable
sensor devices, including RFID readers and tags with the monitoring system. By various objects such as farm
equipment and agricultural setting performing RFID tagsworking with portable devices, including RFID readers, the
agricultural monitoring server system can recognize and detected by analysing the performance of RFID tags and
sensor datainformation. The offer without interrupting their activities or can easily control system performance for
farmers. You need to change their facilities or equipment. Furthermore, this system can facilitate and provide useful
information for farmers or effective responseto support requests. Valid operations, to evaluate the possibility that the
system performes several, experiment with the original system. Through these experiments, we can provethat thisis
effectiveness of our proposed monitoring system.
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