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Abstract: Drones,alsocalledUnmannedAerial Vehicles(UAV),have witnesseda remarkabledevelopmentinrecent decades.In 
agriculture, theyhavechanged farmingpracticesbyofferingfarmerssubstantialcostsavings,increasedoperational efficiency, 
andbetterprofitability. Thegoalofthisprojectistobuild,modify,andimproveanexistingagriculture quadcopter. Theprojectuseda 
Quadcoptermaterialthatincludedmotors, electronicspeedcontrollers,flightcontroller, batteries, a transmitter,a receiverand 
3Dprintedframe.IndividualMotorwastestedwithArduinoboardandverifiedtoworkproperly.Agriculturalpesticidesandseedsdispersalis
a verylabour-intensivetaskwithvariousproblems faced inmanualprocess.Humansprayingmay leadtoinadequateorspraying 
ofpesticidesincertainpartsoffield,also itis not safetohandlepesticideasexposurecancauseskinandbreathing problemsin 
human.So,flappermechanism was developedthat consistsofhorizontal blade rotateswhile thepesticide fromstorage tankflow 
throughthevacuum willbesprayedtotherequiredplaceinfield.Thisprojectaimistodesignanagriculturedronewithadditive 
manufacturingprocess. variouspartsofdronelikeframe,flappermechanismattachedwithstoragetankisdesigned intheAutodesk 
FUSION softwareandthenprintedwiththehelpof3Dprinter(material-PLA),thentheyare assembledwithaddition tovarious 
component slikeservomotorsetc.Overall,aimof the projectistodevelopa drone andspraythematerials with thehelp 
offlappermechanism. 

 
I.   INTRODUCTION 

Ournation'sprimaryindustryisagriculture,yet whenitcomestoadoptingtechnologiesforgreaterfarmproductivity,westill lagfarbehindother 
nations.Theoverallamountinvestedintheagricultureindustryhasexpanded by72to80% over thelast 5 to6 years. 
Thisinvestment'sprimarygoalistoincreaseproductionbyatleast70%by theyear2050.Themostcrucial componentofsmartfarming and 
precisionagricultureis remotesensing. 
ThefutureofremotesensinginPrecisionAgricultureandsmartframingisthoughttobeUAV-basedIOTtechnologies. 
Becausepesticidesarethe primary meansofdestroyingpests,pesticidesare a biggerproblemforfarmersthanbugs.Asa result,drones 
areemployed tosprayurea andpesticidesto boostcropyield. 
Todesignadronefirstwehavetocalculateourpayload,thenwithrespecttheloadofpayloadmotor,electronicspeedcontroller,Propeller,Batter
yhastobeselected. Batteryhastobe selectedbyknowingthe voltageandcurrentrequirementof thecomponents. Thenthethrust 
requirementhas to be calculatedandthedesign offramedecidedbydeterminingtherequired armnumber,armlength. 

 
II.   LITERATURE SURVEY 

AccordingtotheWHO(World HealthOrganization),morethan1 millionpesticide casesarereportedannually.Morethan 
onelakhpeopledieeveryyear,mostlyinunderdevelopednations,asaresultofhumanhandlingandpesticidespraying.Inadditiontocancer,hor
monedisruption,andissueswithreproductiveandfoetaldevelopment,pesticideexposurehasbeenlinkedtoasthma,allergies, 
andhypersensitivity.Theskinandeyes maybecomeinflamedbyotherinsecticides. 
Prof B.Balajiet.al[1]haddescribeda designofan unmannedaerial vehicles(UAVs) thatcanbe usedtoestablisha control 
loopforagricultural applications,whereUAVs are inchargeofsprayingchemicalsoncropsandmonitoring bothagricultural fields andthe 
environment.However,UAVswillplaya significantpartinthe futureadvancementofprecisionagriculture 
Karan Kumarshaw et.al[2]hasdescribeda designfora drone-mountedsprayingsystemfordisinfectionandagricultural applications. This 
methodofapplyingpesticides toagriculturalfieldscuts downon theamountoflabour,time,expense, and risk tothepeopledoing 
theactualspraying. 
Kurkuteet.al[3]hadworkedona basic,cost-effectivequadcopterUAVanditssprayingsystem.Bothliquidandsolid contentsarespraye 
dusingtheuniversalsprayertechnology.Theyhavealsocomparedseveralcontrollersrequiredfor agriculturalapplicationsintheirresearch, 
andtheyhaveconcluded thatthequadcoptersystem withAtmega644PAisthemost appropriatedue toitseffectiveimplementation. 
U.E Uche[4]had workedona basic,cost-effective quadcopterUAV anditsspraying system.Both liquidandsolidcontents have 
beensprayed usingthe universal sprayertechnology. 
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ThequadcoptersystemwithAtmega644PAisthemostappropriateduetoitseffectiveimplementation,accordingtotheirresearch,whichalsoex
aminedvariouscontrollersrequiredfor agriculturaluses. 

 
III.   METHODOLOGY DESIGN OF AGRICULTURE DRONE 

The3Dcomputer-aideddesign(CAD),computer-aidedengineering(CAE),andcomputer-aidedmanufacturing(CAM) softwareAutodesk 
Fusion360isextremelypotent.Withtheuseofa singletool, usersmaydesign,simulate,andproducegoods withthiscloud-basedsoftware 
 
STEP– 1 
VariouspartsofagriculturedronelikeVariouspartslikeArm,Baseplate,topcover, top plate,controllerup &downparts, storagetankand 
seeddispersal system tool etc, aredesigned in the part modellingsectionoftheCATIAsoftware. Various 
commandslikeExtrude,Assemble,line,circle,spline,trim,constrains,insertis used to draw2Dshapeswith required 
dimensionsandbyusingextrude commandtheyare extrudedaccordinglytotherequiredsize. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure3.1Arm 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure3.2 
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STEP– 2 
Oncetheindividualpartsaredesignedinthesketchsection, thensomerequiredsub-assemblies aremadein theAssembly sectionof 
theFUSION 360software.Thesesub-assemblies makethefinalassemblymucheasier. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure3.3Flight Controller Support 
STEP– 3 
Finally, alltherequiredindividualpartsandthe sub-assemblies are inserted in theassemblysectionbyusingthe “assemble command 
havingjoint&As-builtjoint ,Rigid group” sub commandsare usedproperly fordesignofthefinalassembly. 
 
 
 
 
 
 
 
 
 
 
 

Figure3.4TopviewofDrone 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig3.5 3Ddesignofdrone 
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IV.   RESULTS AND DISCUSSIONS 
A 3Dprintedframecanprovidea numberofadvantagesforanagriculturedrone,includingimproveddurability,reduced weight, and 
potentialcostsavings.Inadditiontoextendingflighttime,a lighterdronecancovermoregroundmore effectively. A 
seeddispersalsystemforureafertiliserthatincorporatesa storagetankcandeliveraccurateandcontrolled fertiliserapplication, 
resultinginbettercropyieldsand moreeffectiveresourceusage.Thefertilisermaybe applied evenly andstrategicallyusingthe 
seeddispersalsystem,whichlowerswaste andincreasesfertilisationefficiencyoverall. 
Theweightof dronealongwithpayload(storage tank)consistsof ~1.5kgs. Take-offofdronewithoutpayloadaftermany 
unsuccessfulattempts givesflighttime of~10minutes,whichisaverageoutcome ofa quadcopter. Onotherside,Testing 
isdonemanuallywithstoragetankplacing at certainheightFixedand donesometrial-and-errormethodtofindoutspeed 
requiredforservemotorto seeddispersing.Speedofservomotorwith60 valuegivesoptimumoutcomewithdispersal of seedincloserange 
Withlengthofdispersal1.27M .Sodronestops atevery~1.30M rangeforseeddispersalforaround2 seconds. Heattachmentsof 
bothstoragetankwithdroneeliminatedtheaurdinoboardconnectionsasflightcontroller softwareoperatedbygivingspecific commands. 
This process resulted indecreasingofflighttimeasloadonbatteryis more.Dronewithpayloadresultsinunsuccesfulattempt asthereismis- 
matchinthrust of1Stmotor,replacing withother 
motorandproper ESCcalibrationgives propertake-offdrone.Duration oftheflighttimeis ~6minuteswithureadispersalof 500grams.witha 
tanaltitude holdof 2 Meters. 
1) Design&Structure 
Lightweightframe usingcarbonfiberor aluminumfordurabilityandreduced energyconsumption. FourbrushlessDC 
motorswithelectronicspeedcontrollers(ESCs)forstableflight. 
Payloadintegration:pesticide/fertilizersprayingtanks(typically1–5liters capacity)mounted with pumpsandnozzles. 
2) PerformanceOutcomes 
3) Flight stability: AchievedthroughPIDcontrollersandGPSmodulesfor autonomousnavigation. 
4) Coverage efficiency: Sprayingdronescover5–10acresperhourdepending on tank sizeand battery capacity. 
5)  Precisionagriculture: Equippedwithcamerasandsensors(NDVI,multispectral)forcrop healthmonitoring. 
6) Cost&Energy 
Fabricationcostissignificantly lower than commercial agricultural droneswhenbuiltwithlocallysourcedmaterials. Batteryendurance:20–30 
minutespercharge,requiring multiple batteriesforextendedfield use. 
Advantages 
Reduces farmerexposuretoharmfulchemicals duringpesticidespraying. Saves laborand timecomparedtomanualspraying. 
Enablesprecision farmingbyintegratingsensorsforcropmonitoring. Environmentallyfriendly whenoptimized for minimalchemicalusage. 
Challenges 
Batterylimitations: Frequentrecharging orswappingneeded for large fields.  
Payload constraints: Limitedtankcapacityrestrictssprayingduration. 
Weatherdependency: Windandrainaffectsprayingaccuracyand dronestability.  
Maintenance: Requirestechnicalknowledgeforcalibrationandrepair. 
FutureImprovements 
Hybridpower systems(solar-assisted chargingorfuelcells). AI-basedautonomousnavigationforobstacleavoidance. 
Largerpayloadcapacitywithmodulardesigns. 
Integrationwith IoTfor real-timedatatransmissiontofarmers 

 
V.   CALCULATIONS 

 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
     

 
1553 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

 
 

 
 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 14 Issue IV Apr 2026- Available at www.ijraset.com 
     

 
1554 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

 

 
 

VI.   CONCLUSION 
Inthisprojectwehavedesigned a DRONEWITHPESTICIDESSPRAYERbySeeddispersalsystemwhichisanarchitecture built 
aroundunmannedaerialvehicles(UAVs)anda seedingsystemthatmaybeusedtoconstructa  controlloopforagricultural 
applicationswherea DRONEWITHPESTICIDESSPRAYERby Seeddispersalsystemisinchargeofsowingseeds.By doing 
this,wecanminimisehumanefforttosomeextent,ifnotmuch.Thiswillenablefastercompletionoftheseedingprocessin agricultural 
fields.Thiswillincreaseefficiencyandimprove accuracywhileloweringlabourcosts.Within thesignal'srange, thisis entirely 
controlledbytheradiotransmitterandreceiver.TheDRONEBASEDPESTICIDESSPRAYER'sseeddispersalsystem 
won'toperateproperlyif we go too faroutsideof thesignalrange. 
Thissystem maybefurtherdevelopedin a numberofways,includingbysubstitutingotherequipmentorsystemsfortheseeding 
system.Forexample,ifa cutterisplaced,thecropwillbecut,ifa sprayer moduleisattachedtoa drone,thedrone willbe usedto 
spraypesticides,andifexpensiveequipmentisprovided,thesystemwill alsoperformscanningofplants,securitypurposes,and 
inspectingcropdetailswithspecificseeds,fertilizers,andpesticidesaccordingtosoilconditions.Thewirelesssensornetworkbuilt atground 
levelonthe agriculturalfieldprovidesfeedbackthatis usedto regulatethe applicationprocess. 
Droneswillbeusedinalmosteverysectorofthe economy,butdroneusageinthe agriculturalindustryisbooming.Ourcutting- edge platformis 
a keyto enablingworldclass practicesfora safe,healthyandsustainablefoodsupplychain. 
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