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Abstract: Maintainingthe health of dairy cowsis essential to raisingtheproduction of dairy products worldwide.

Duetothenumerous healthproblemsthat cowsface, theunpredictability of disease outbreaks, andthe high costof
producing new animals, dairy farmers are beginning to lose faith in the industry. To increase milk production,

producers mustthus employ effectivetechnological methods formonitoring the health oftheir cows. Thisresearch

examinedmanyautomatedwireless sensor-baseddairy cow healthmonitoring systems. Theprimary goal of smart
surveillance systems based on wireless sensor networks (WSNs) in agricultural optimization is to continuously
monitorthehealthofdairy cows. Forinterestedfarmerstokeep aneyeontheir cattle'swhereabouts throughoutthe
dayfrommanylocations, thismonitoring deviceneedstobedeployedinbothlocal andremoteagriculturalareas.A

databasewouldholdtheinformation gathered by the automated system. Farmers can then use farm automation to

acquire data so they can implement efficient farm management practices. Moreover, WSN is a low-cost tool
designedspecificallytodetectdiseasesindairy cows. Thistechnological advancementinagricultural automation

would help increase output by lowering the need for human intervention. This page provides an overview of all
livestocktrackingmethods alongwithasummaryoftheproblems anddifficultiestheyface
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I. INTRODUCTION

Akey factor in the economic development of developed countries like Indiahasbeen dairy farms. The manufacturing of dairy
products benefits the world's food industry. The world's most populous nation, India, produces the most milk annually. Forthe
longest time, milk has been thought to be the most profitable of all the available dairy products. Itis estimated that the Indian
market fordairy goods, specifically milk, willbe valued atRs. 2,000 billion. Many milk processingplantsarenowbeingbuiltin
variouslocations. Inthelastfortyyears, India'sannual milk productionhasnearly quadrupled, from 21 million tonnes in 1968 to
108 milliontonnesin2008-2009.

Indiaproduced 146.3 milliontons ofmilkin2014—2015, accordingtothe country's Agricultural Ministry's sectionresponsible
for animal husbandry, fishery, and dairy development [1]—[5]. Every two years, the market for value- added milk products
including probiotic drinks, cheese, and Indian yogurt doubles. Ithasbeen emphasized that to meet the current demand for milk
products, processing milk products mustbe self-sufficient. One ofthe mostcommondiseasesthatkillanimalsisfootand mouth
disease (FMD), which has a major financial impact on many wealthy countries [6]—[10]. Inaddition to basil FMD, there have
alsobeenoutbreaksofanthrax,black quarter,bovinemastitis,andinfectedbovinefecesinhouseholdpets.

It is imperative to introduce farm science equipment for dairy animal health monitoring to tackle these diseases and reduce
production expenses. The sensors' two main objectives would be to collect disease data and lower the cost of long-term health
insurance foranimal milk. Bodytemperatureis calculated by farm optimizationusing wireless sensornetworks (WSN), which
isessential fordiagnosing animal illness. Transducers are usedin wireless transmissions todirectly detectabrupt changesinan
animal's body temperature. This study covers the wireless animal body temperature monitoring technique, which develops
computational technologies to continuously estimate animal health information, in addition to the operation of WSN
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Measurements of the physiological state of animals and the costs associated with infrastructure support the expansion of
knowledge aimed atimproving the well-being and productivity of cattle. Among thekey elements of farm automation systems
are cattle monitoring, body conformation evaluation, and effective physiological factor monitoring. The most information
possible is ensured by data from mathematical models, intelligence libraries, and sensors. Conversely, farmers must invest
more time and resources in continual observation. Due to several inevitable animal care problems, farmers are unable to
maintainconstanteyesurveillance.

To help rural populations, a clever approach to livestock healthcare apps needs to be developed [11] —[15]. Consequently,
improved agricultural farming technologies are being combined with state-of-the-art information systems for assessing
animal behavior and tracking biological reactions. The processes, analysis, and monitoring that are frequently included inthe
cow health monitoringkits that are provided help livestock owners predictillnesses thatlead to outbreaks. These methods will
check the health of any cattle and give the owner and veterinarian information. Consequently, the electronic livestock
production business is one of the fastest growing. The suggested study focuses on minimizing infectious diseases including
mastitis, ketosis,and milk ferriesby employing WSNstomonitoranimal welfare.[ 16]—[20].

The purpose of'this project is to develop a system that will allow farmers to monitor any decline in the health of their cattle by
comparing the animal's actual health indicators to the typical reference safe values. An Arduino Uno, Arduino Nano, Xbee
board, and other sensor devices for documenting cow physiological conditions were used to build such a device for real-time
use. The features of cows' body humidity, heat, heart rate, and introspection are covered on this page[21-25]. The web-based
cow health tracking system offers precise and significant health criteria for the cattle; these criteria are especially helpful in
trackingthehealthstatusofthe cattleandidentifying any alterationsinbehaviororhealthissues. Asmentioned earlier, there are
benefitsanddrawbackstothepractice.

Zigbee network modules One calf can only be watched at a time, the system becomes cumbersome, the Zigbee module's
capability islimited, and farmers might notbe able to afford the expense of lab view. A visual computer language framework's
design and development environment is called Lab View [26]-[29]. Right now, it's unknown where the animals are. Due to a
lack of capability, users of the existing system are unable to locate cattle on the property. It is imperative to monitor the
whereaboutsofthebovineincasethefarmisvery biganditbecomesunwell. Thisisbecausethebovine willbeunabletorelocate
fromitscurrentplace.

Farmers have no idea when one of their animals becomes ill. Numerous ailments have targeted the livestock. Farmers don't
know their cattle are sick, and they don't getinformed when anything unexpected happens to them. Cattle cannot behandledby
farmers atthe appropriate momentas aresult, intensifying the sickness. It takes a very long time to finish. The current setup is
ineffective. Ittakeslonger forfarmerstoexaminetheanimalinpersonthanitdoestouseanautomated devicetoassess whetherit
isill.

II. PROPOSED ARCHITECTURE

Numerousdevices fortaking body temperature through the earor throughabolushavebeendescribed. Theinnerearistheleast
invasive and most accurate method for monitoring body temperature because itruns parallel to the earmark. The FeverTag, a
tympanic temperature probe device, is one of the sensor-based instruments used to measurethe temperature of cattle. When
the temperature rises above

103.6 °F, thistype of probe, whichisattached to theearsand is situated in the bottom middle ear, flashes an alert. The CorTemp
bolusisanadditional gadget technique fortaking body temperature. Signalsare weakened by moisture, which causes data loss
when wireless components communicate. Theamountofhumiditycollectedonthefarmcanbeutilized to calculatethe depletion
of signal intensity. Moreover, the temperature data collected during the day serves as abenchmark fortheheatofthecows. The
correlationbetweenbodytemperature and pulseratewasalsoconfirmedusingthe CorTempbolus.

Animal health monitoring systems(AHMS)havebeendevelopedusingZigbeecommunicationbecauseitisalow-cost, highly
accurate, self-configuring, and energy-efficient communication technology. Applications for Zigbee communication are
widelyrecognized andincludetelemedicineservices, smartbuildings, smart farms, smart vignettes, environment monitoring,
and other industrial applications. Zigbee module operates in the 2.4 GHz band; nevertheless, it uses UART for serial data
transmissionandreception. X-CTUsoftwareisusedtosetuptheZigbeemodule[1].
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With this method, amicrophoneisusedtoidentify thebeginning ofeachpulse andthetimeintervalbetween pulsesistranslated
intoaheartbeat. Polarpulsebeltsare frequently usedtotrack ananimal'sheartrhythm; electrodesinthebeltidentify theanimal's
heart's direction. The cow's nostril is punctured, and a thermocouple is inserted to track the animal's breathing. As the cow
exhales, the thermistor's output increases proportionately to the surrounding temperature. Count the number of times per
minute that the temperature rises and falls to determine the respiration rate. Triangulation is one of the most widely used
techniques for tracking wireless communications. This technique uses the time difference between signal delivery at three
separate antennas to determine a point's position. Global positioning systems currently use data from multiple satellites to
determinelocation. Early signsofbovinesicknessincludeadecreaseinredbloodcellsandanabnormalheartrate. Transmissive
pulseoximetersareusedtomonitorthesevitalsignsinanimals.

However, adiffused pulse oximeteris utilized to calculate these vital signs in cattle. With amaximum broadcast capacity of 67
mW andamaximumtransmissionrangeoftwomiles,the XBeecomputerisawidelyused wirelesstransmitter. Since XBeesare
tiny—roughlythesizeofapenny—theycanbeconvenientlyintegratedintoanearlabel.
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Figl:Blockdiagramoftheproposedsystem

It was agreed that all WSN data would be supplied over a wireless link and attached to a specific area in order to avoid any
disruption to the buffalos' everyday routines. The primary goal of WSN-based intelligence surveillance systems in farm
optimizationisto continuously checkonthewelfareofdairy cows.

This monitoring device should be deployed at both physical and virtual farm sites so that interested farmers can monitor the
movements oftheiranimals frommanylocationsthroughouttheday. Theautomateddevicemayproducedatathatisall savedin
a folder. The information gathered by farm automation can subsequently be utilized to apply appropriate farm management
strategies. Anotherfreeprogramis WSN, whichwasdevelopedmainlytodiagnoseailmentsinagricultural animals.

III. TECHNOLOGY
WirelessSensorNodes:
Small,low-powersensorsareattachedtocattlefordatacollection.loT
Gateway:
DevicetocollectsensordataandtransmitittothecloudorcentralserverRemote
Monitoring:
Mobileorwebinterfaceforfarmerstomonitorcattlehealthremotely. Data
Analytics:
Algorithmstodetecthealthissuesandanomaliesincattlebehaviororvitalsigns. Alert
System:
Notificationsforfarmersorveterinariansincaseofabnormalhealthconditions.

e Real-Time Monitoring.
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RemoteAccessibility.
Improved Animal Welfare.
ReducedLaborCosts.
EarlyDiseaseDetection.
Optimized Breeding Programs.
Increased Productivity.
Cost-effective management.

Environmental Monitoring.

Livestock Management.
HealthMonitoring.

Reproductive Health Management.

Nutrition Management.
Environmental Monitoring,.
Disease Surveillance.
Stress Detection.

Asset Tracking.

IV.ADVANTAGES

V. APPLICATIONS

VI. CONCLUSION
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Cattle management techniques and the problems they create are covered in this study. Farmers still have to overcome several
obstaclesevenwiththedevelopment ofnumerous cowhealth monitoringtechnologies. WSN canthereforebeusedtotrack cow

healthtoidentifyillnesses and stopthem fromspreading. WSNsprovidescalablenetwork topologies withoutrequiringawired
network. Numerous researchers are present, keeping an eye on things and gathering data in different ways. Apart fromthat, it
appears thatseveral businesses are creating and marketing tracking devices. This is a quickly developing field where passive
monitoringsystemsarebeingreplaced withmoresophisticated ones. Therecommended algorithmwillprobablybeappliedina

farming experiment, while there's a chance that its workings will be investigated further in a related field. Additionally, the
possibility of using robots to assistapersoninidentifying cattle thataren't feeding or drinking adequately exists. Furthermore,
theroutersmayrunonsolarpower,whichwouldincreasethesystem'secological friendliness.
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