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Abstract:  iMaintaining  ithe  ihealth  iof  idairy  icows iis iessential  ito  iraising ithe  iproduction  iof idairy iproducts iworldwide.  

iDue ito  ithe  inumerous ihealth  iproblems  ithat  icows iface,  ithe iunpredictability  iof idisease ioutbreaks,  iand ithe  ihigh icost iof  

iproducing  inew ianimals,  idairy ifarmers iare  ibeginning  ito ilose ifaith iin ithe  iindustry.  iTo iincrease imilk  iproduction,  

iproducers imust ithus iemploy  ieffective itechnological  imethods ifor imonitoring  ithe  ihealth  iof  itheir icows.  iThis iresearch 

iexamined  imany iautomated  iwireless isensor-based idairy icow ihealth imonitoring  isystems.  iThe iprimary igoal iof ismart 

isurveillance isystems ibased  ion iwireless isensor inetworks i(WSNs)  iin iagricultural  ioptimization  iis ito icontinuously 

imonitor ithe ihealth iof idairy icows.  iFor iinterested  ifarmers ito ikeep ian ieye ion itheir icattle's iwhereabouts  ithroughout  ithe 

iday ifrom imany ilocations,  ithis imonitoring  idevice ineeds ito ibe ideployed  iin iboth ilocal  iand iremote iagricultural  iareas.  iA 

idatabase  iwould ihold  ithe  iinformation  igathered  iby ithe iautomated  isystem.  iFarmers ican  ithen  iuse  ifarm iautomation  ito  

iacquire idata iso ithey ican  iimplement  iefficient  ifarm  imanagement  ipractices.  iMoreover,  iWSN iis ia  ilow-cost itool  

idesigned ispecifically ito idetect  idiseases iin idairy icows.  iThis itechnological  iadvancement  iin iagricultural  iautomation  

iwould ihelp iincrease ioutput  iby ilowering  ithe ineed ifor ihuman  iintervention.  iThis ipage iprovides ian ioverview  iof iall  

ilivestock itracking imethods ialong  iwith ia isummary iof ithe iproblems  iand idifficulties  ithey iface 
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I. INTRODUCTION 

A ikey  ifactor iin ithe ieconomic  idevelopment  iof  ideveloped  icountries  ilike iIndia ihas ibeen idairy ifarms.  iThe imanufacturing  iof  idairy 

iproducts ibenefits ithe iworld's  ifood  iindustry.  iThe iworld's  imost ipopulous  ination,  iIndia,  iproduces  ithe  imost  imilk  iannually.  iFor  ithe 

ilongest  itime,  imilk ihas ibeen  ithought  ito ibe ithe  imost  iprofitable  iof iall  ithe  iavailable  idairy iproducts.  iIt iis  iestimated  ithat ithe iIndian 

imarket ifor idairy igoods,  ispecifically  imilk,  iwill  ibe ivalued iat iRs. i2,000  ibillion.  iMany  imilk  iprocessing  iplants iare inow ibeing ibuilt  iin 

ivarious ilocations.  iIn ithe ilast iforty  iyears,  iIndia's iannual  imilk iproduction  ihas inearly iquadrupled,  ifrom i21 imillion  itonnes iin i1968 ito 

i108 imillion itonnes iin i2008–2009. 

India iproduced  i146.3  imillion  itons iof imilk iin i2014–2015,  iaccording  ito ithe icountry's iAgricultural  iMinistry's isection iresponsible 

ifor ianimal  ihusbandry,  ifishery,  iand idairy idevelopment  i[1] i– i[5].  iEvery  itwo iyears,  ithe imarket  ifor ivalue- iadded imilk iproducts  

iincluding  iprobiotic  idrinks,  icheese,  iand  iIndian  iyogurt  idoubles.  iIt ihas ibeen  iemphasized  ithat ito  imeet  ithe icurrent  idemand  ifor imilk  

iproducts,  iprocessing  imilk iproducts imust ibe iself-sufficient.  iOne iof ithe imost icommon idiseases ithat ikill  ianimals iis ifoot  iand imouth 

idisease  i(FMD),  iwhich  ihas  ia imajor  ifinancial  iimpact  ion  imany  iwealthy  icountries  i[6]–  i[10].  iIn iaddition  ito  ibasil  iFMD,  ithere  ihave  

ialso ibeen  ioutbreaks iof  ianthrax,  iblack iquarter,  ibovine  imastitis,  iand iinfected  ibovine ifeces iin ihousehold  ipets. 

It iis  iimperative ito iintroduce ifarm  iscience  iequipment  ifor idairy ianimal  ihealth  imonitoring  ito itackle ithese idiseases iand ireduce 

iproduction  iexpenses.  iThe isensors' itwo  imain  iobjectives iwould ibe ito icollect  idisease idata iand  ilower ithe icost  iof  ilong-term  ihealth 

iinsurance ifor ianimal  imilk.  iBody  itemperature iis icalculated iby ifarm ioptimization  iusing iwireless isensor inetworks i(WSN),  iwhich 

iis iessential  ifor idiagnosing  ianimal  iillness.  iTransducers iare iused iin iwireless itransmissions  ito idirectly  idetect  iabrupt  ichanges iin ian 

ianimal's ibody itemperature.  iThis istudy icovers ithe iwireless ianimal  ibody  itemperature imonitoring  itechnique,  iwhich idevelops 

icomputational  itechnologies ito icontinuously  iestimate ianimal  ihealth  iinformation,  iin iaddition  ito ithe ioperation  iof iWSN
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Measurements iof ithe iphysiological  istate iof ianimals iand ithe  icosts iassociated iwith iinfrastructure isupport  ithe iexpansion  iof  

iknowledge  iaimed  iat  iimproving  ithe  iwell-being iand  iproductivity  iof  icattle.  iAmong  ithe ikey  ielements  iof  ifarm  iautomation  isystems  

iare icattle imonitoring,  ibody  iconformation  ievaluation,  iand  ieffective  iphysiological  ifactor  imonitoring.  iThe imost iinformation  

ipossible iis iensured iby idata ifrom imathematical  imodels,  iintelligence ilibraries,  iand isensors.  iConversely,  ifarmers imust iinvest  

imore itime iand iresources iin icontinual  iobservation.  iDue ito iseveral  iinevitable ianimal  icare iproblems,  ifarmers iare iunable ito  

imaintain iconstant  ieye isurveillance. 

To ihelp irural ipopulations,  ia iclever  iapproach  ito ilivestock  ihealthcare iapps ineeds ito ibe ideveloped  i[11]  i– i[15].  iConsequently,  

iimproved  iagricultural  ifarming  itechnologies iare ibeing icombined  iwith istate-of-the-art  iinformation  i systems ifor iassessing  

ianimal  ibehavior  iand itracking  ibiological  ireactions.  iThe iprocesses,  ianalysis,  iand imonitoring  ithat iare ifrequently  iincluded  iin ithe  

icow ihealth imonitoring  ikits ithat  iare iprovided  ihelp ilivestock  iowners ipredict  iillnesses ithat ilead ito ioutbreaks.  iThese imethods iwill  

icheck ithe ihealth iof iany icattle iand igive ithe iowner iand iveterinarian  iinformation.  iConsequently,  ithe ielectronic ilivestock  

iproduction  ibusiness  iis  ione iof  ithe  ifastest  igrowing.  iThe isuggested  istudy  ifocuses  ion  iminimizing  iinfectious  idiseases  iincluding  

imastitis,  iketosis,  iand  imilk  iferries iby iemploying  iWSNs  ito imonitor  ianimal  iwelfare.  i[16]  i–  i[20]. 

The ipurpose iof ithis iproject  iis ito idevelop ia isystem ithat iwill  iallow ifarmers ito imonitor  iany idecline iin ithe ihealth iof itheir icattle iby 

icomparing  ithe ianimal's iactual  ihealth iindicators ito ithe itypical  ireference isafe ivalues.  iAn iArduino  iUno,  iArduino  iNano,  iXbee  

iboard,  iand iother  isensor idevices  ifor idocumenting  icow iphysiological  iconditions iwere  iused ito ibuild  isuch  ia idevice ifor  ireal-time  

iuse.  iThe ifeatures iof icows' ibody  ihumidity,  iheat,  iheart  irate,  iand iintrospection  iare icovered  ion ithis ipage i[21–25]. iThe  iweb-based 

icow ihealth itracking  isystem  ioffers iprecise iand isignificant  ihealth icriteria ifor ithe icattle;  ithese  icriteria  iare iespecially  ihelpful  iin  

itracking  ithe  ihealth istatus  iof ithe icattle iand  iidentifying  iany  ialterations  iin ibehavior  ior  ihealth  iissues.  iAs imentioned  iearlier,  ithere  iare  

ibenefits iand idrawbacks ito ithe ipractice. 

Zigbee inetwork  imodules  iOne icalf ican  ionly  ibe iwatched iat ia itime,  ithe isystem ibecomes icumbersome,  ithe iZigbee imodule's  

icapability  iis ilimited,  iand ifarmers  imight  inot ibe iable  ito iafford ithe iexpense iof ilab iview.  iA  ivisual  icomputer  ilanguage iframework's 

idesign  iand idevelopment  ienvironment  iis icalled iLab  iView i[26]–[29].  iRight  inow,  iit's iunknown  iwhere ithe  ianimals  iare.  iDue ito  ia 

ilack iof icapability,  iusers  iof ithe iexisting  isystem  iare iunable  ito ilocate icattle ion ithe  iproperty.  iIt iis iimperative ito imonitor  ithe 

iwhereabouts iof ithe ibovine iin icase ithe ifarm iis ivery  ibig iand iit ibecomes iunwell.  iThis iis ibecause ithe ibovine iwill  ibe iunable  ito  irelocate  

ifrom  iits icurrent  iplace. 

Farmers  ihave ino  iidea  iwhen ione  iof itheir ianimals ibecomes  iill.  iNumerous iailments ihave  itargeted ithe ilivestock.  iFarmers idon't  

iknow  itheir icattle  iare  isick,  iand  ithey  idon't  iget  iinformed  iwhen  ianything  iunexpected  ihappens  ito ithem.  iCattle  icannot  ibe ihandled iby  

ifarmers  iat ithe iappropriate imoment  ias ia iresult,  iintensifying  ithe isickness.  iIt itakes ia ivery ilong itime ito ifinish.  iThe icurrent  isetup  iis 

iineffective.  iIt itakes ilonger  ifor ifarmers  ito  iexamine  ithe  ianimal  iin  iperson  ithan  iit  idoes ito iuse  ian  iautomated  idevice  ito iassess  iwhether  iit  

iis iill. 

II. PROPOSED i ARCHITECTURE 

Numerous idevices ifor itaking  ibody  itemperature ithrough  ithe iear ior ithrough  ia ibolus ihave  ibeen idescribed.  iThe iinner iear iis ithe ileast 

iinvasive iand imost iaccurate imethod  ifor imonitoring  ibody itemperature ibecause iit iruns iparallel  ito ithe iearmark.  iThe iFeverTag,  ia 

itympanic  itemperature  iprobe  idevice,  iis  ione iof  ithe isensor-based  iinstruments  iused  ito  imeasure ithe itemperature  iof i cattle.  i When 

i the i temperature i rises i above 

103.6 i°F,  ithis itype iof iprobe,  iwhich  iis iattached  ito ithe iears iand iis isituated  iin ithe ibottom imiddle iear,  iflashes ian ialert.  iThe iCorTemp  

ibolus  iis ian iadditional  igadget  itechnique ifor itaking  ibody itemperature.  iSignals iare iweakened iby imoisture,  iwhich  icauses  idata iloss 

iwhen iwireless icomponents icommunicate.  iThe iamount  iof ihumidity  icollected  ion ithe ifarm ican ibe iutilized  ito icalculate  ithe idepletion  

iof isignal  iintensity.  iMoreover,  ithe itemperature idata icollected iduring  ithe iday iserves ias ia ibenchmark  ifor ithe iheat iof ithe icows.  iThe 

icorrelation  ibetween ibody  itemperature  iand ipulse irate iwas ialso iconfirmed  iusing ithe iCorTemp  ibolus. 

Animal  ihealth imonitoring  isystems i(AHMS) ihave ibeen ideveloped  iusing  iZigbee icommunication  ibecause iit iis ia ilow- icost,  ihighly  

iaccurate,  iself-configuring,  iand ienergy-efficient  icommunication  itechnology.  iApplications ifor iZigbee icommunication  iare 

iwidely irecognized  iand iinclude itelemedicine  iservices,  ismart  ibuildings,  ismart  ifarms,  ismart  ivignettes,  ienvironment  imonitoring,  

iand  iother iindustrial  iapplications.  iZigbee imodule ioperates  iin  ithe i2.4 iGHz  iband;  inevertheless,  iit iuses iUART  ifor iserial  idata  

itransmission  iand ireception.  iX-CTU isoftware iis iused ito iset iup ithe iZigbee imodule  i[1]. 
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With  ithis imethod,  ia imicrophone  iis iused ito  iidentify  ithe ibeginning  iof ieach ipulse  iand ithe itime iinterval  ibetween  ipulses  iis itranslated  

iinto ia iheartbeat.  iPolar ipulse ibelts iare ifrequently  iused ito itrack ian ianimal's iheart  irhythm;  ielectrodes iin ithe  ibelt  iidentify  ithe ianimal's 

iheart's idirection.  iThe icow's inostril  iis ipunctured,  iand  ia ithermocouple iis  iinserted ito itrack ithe ianimal's ibreathing.  iAs ithe icow  

iexhales,  ithe  ithermistor's ioutput  iincreases iproportionately  ito ithe isurrounding  itemperature.  iCount  ithe  inumber  iof itimes iper  

iminute ithat ithe itemperature  irises iand ifalls ito idetermine ithe irespiration  irate.  iTriangulation  iis ione iof ithe imost iwidely iused 

itechniques ifor itracking  iwireless icommunications.  iThis itechnique  iuses ithe itime idifference ibetween isignal  idelivery  iat ithree  

iseparate iantennas ito idetermine ia ipoint's iposition.  iGlobal  ipositioning  isystems icurrently  iuse idata ifrom imultiple isatellites ito 

idetermine ilocation.  iEarly isigns  iof ibovine isickness iinclude ia idecrease iin ired iblood  icells  iand  ian iabnormal  iheart  irate.  iTransmissive  

ipulse ioximeters iare iused ito imonitor  ithese ivital  isigns iin ianimals. 

However,  ia idiffused  ipulse ioximeter  iis iutilized  ito icalculate ithese ivital  isigns iin icattle.  iWith ia imaximum ibroadcast  icapacity iof i67 

imW iand ia imaximum  itransmission  irange iof itwo imiles,  ithe iXBee icomputer  iis ia iwidely iused iwireless itransmitter.  iSince iXBees iare 

itiny—roughly  ithe  isize  iof ia ipenny—they ican  ibe iconveniently  iintegrated  iinto ian iear ilabel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig i1: iBlock idiagram iof ithe iproposed  isystem 

It iwas iagreed ithat iall iWSN idata iwould ibe isupplied  iover ia iwireless ilink iand iattached ito ia ispecific iarea iin iorder ito iavoid iany 

idisruption  ito ithe ibuffalos' ieveryday  iroutines.  iThe iprimary  igoal  iof iWSN-based iintelligence isurveillance isystems iin ifarm  

ioptimization  iis ito  icontinuously  icheck ion ithe  iwelfare iof idairy icows. 

This imonitoring  idevice ishould  ibe ideployed  iat iboth iphysical  iand ivirtual  ifarm  isites iso ithat iinterested  ifarmers ican  imonitor  ithe  

imovements  iof  itheir ianimals ifrom imany  ilocations  ithroughout  ithe  iday.  iThe iautomated  idevice  imay  iproduce  idata  ithat iis  iall  isaved  iin 

ia ifolder.  iThe iinformation  igathered  iby ifarm iautomation  ican isubsequently  ibe iutilized  ito iapply iappropriate ifarm imanagement  

istrategies.  iAnother ifree iprogram  iis iWSN,  iwhich iwas ideveloped  imainly  ito  idiagnose iailments  iin iagricultural  ianimals. 

 

III. TECHNOLOGY 

Wireless iSensor iNodes: 

Small,  ilow-power isensors iare iattached  ito icattle ifor idata icollection.  iIoT  

iGateway: 

Device ito icollect  isensor idata iand  itransmit  iit ito ithe icloud ior icentral  iserver iRemote 

iMonitoring: 

Mobile ior iweb iinterface ifor ifarmers ito imonitor  icattle ihealth iremotely.  iData 

iAnalytics: 

Algorithms ito idetect  ihealth iissues iand ianomalies iin icattle ibehavior  ior ivital  isigns.  iAlert  

iSystem: 
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Notifications ifor ifarmers ior iveterinarians  iin icase iof iabnormal  ihealth iconditions.
 

 

• Real-Time i Monitoring. 

• Remote iAccessibility. 

• Improved iAnimal iWelfare. 

• Reduced iLabor iCosts. 

• Early iDisease iDetection. 

• Optimized  i Breeding i Programs. 

• Increased i Productivity. 

• Cost-effective  imanagement. 

• Environmental  iMonitoring. 

IV. ADVANTAGES 

 

 

• Livestock  i Management. 

• Health iMonitoring. 

• Reproductive i Health i Management. 

• Nutrition  i Management. 

• Environmental  iMonitoring. 

• Disease i Surveillance. 

• Stress iDetection. 

• Asset iTracking. 

V. APPLICATIONS 

 

VI. CONCLUSION 

Cattle imanagement  itechniques  iand ithe iproblems  ithey icreate  iare icovered  iin  ithis istudy.  iFarmers istill  ihave ito iovercome iseveral  

iobstacles ieven iwith ithe idevelopment  iof inumerous icow ihealth imonitoring  itechnologies.  iWSN ican itherefore ibe iused ito itrack icow  

ihealth ito iidentify  iillnesses iand istop  ithem ifrom  ispreading.  iWSNs iprovide iscalable inetwork  itopologies iwithout  irequiring  ia iwired  

inetwork.  iNumerous iresearchers  iare ipresent,  ikeeping  ian ieye ion ithings iand igathering  idata iin idifferent  iways.  iApart  ifrom ithat,  iit 

iappears ithat iseveral  ibusinesses  iare icreating  iand imarketing itracking  idevices.  iThis iis ia iquickly  ideveloping  ifield iwhere ipassive 

imonitoring  isystems iare ibeing ireplaced  iwith imore isophisticated  iones.  iThe  irecommended  ialgorithm  iwill  iprobably  ibe iapplied  iin  ia 

ifarming iexperiment,  iwhile ithere's ia ichance ithat iits iworkings iwill  ibe iinvestigated  ifurther iin ia irelated ifield.  iAdditionally,  ithe  

ipossibility  iof iusing irobots ito iassist  ia iperson iin iidentifying  icattle ithat  iaren't  ifeeding  ior idrinking  iadequately  iexists.  iFurthermore,  

ithe irouters imay irun ion isolar ipower,  iwhich iwould  iincrease ithe  isystem's iecological  ifriendliness. 
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