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ABSTRACT

Thisarticledescribeshowsmallunmannedaircraftsystems(sUAS)aregrowingatarapidpace.
Theyareinexpensiveandwidelyavailableforbothhobbyistandcommercialuse.However,withthis
rapidgrowth,regulationsarehavingadifficulttimekeepingpacetosafelyincorporatetheminto
theUnitedStatesNationalAirspace.RecentregulationsrequiringtheregistrationofallsUAShave
beenoverturnedbytheUnitedStatesCourtsofAppeals.Thisresearchprovidesastatisticalanalysis
oftheeffectivenessoftheregistrationregulationinthereductionofunauthorizedandcarelesssUAS
operationpriortobeingoverturnedbythecourts.Statisticalanalysisincludingdescriptivestatisticsand
chisquarehypothesistestswereusedtoanalyzemorethan3,000reportedunauthorizedandcareless
events.Thefindingsshowasignificantdifferenceineventspre-registrationandpostregistration.
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INTROdUCTION

SmallUnmannedAircraftSystems(sUAS),otherwiseknownasdronesaregrowingrapidlyforboth
hobbyistandcommercialuse.Research(Lee,2016)showseconomicprojectionsofthecivilsUAS
marketwillcontinuestronggrowthoverthenextseveralyears.Thisisbasedonthecurrentconsumer
spending projections which remains consistent from multiple authors and industry practitioners.
Additionally,theFederalAviationAdministration(FAA)AerospaceForecastsforfiscalyears2017-
2037estimatesthatthehobbyistfleetwilltripleinsizeoverthenext5years,goingfrom1.1million
unitsin2016tomorethan3.5millionunitsinoperationby2021.Similarly,thecommercialsUAS
fleet isexpectedtogrowfrom42,000in2016to420,000by2021.Whenboththehobbyistand
commercialfleetsarecombined,thenumberofunmannedaircraftoperatingintheNationalAirspace
(NAS)reachesanestimated4millionby2021.Withthatestimatedexponentialincreaseinairtraffic,
itraisesobviousconcernsaboutthesafeandeffectiveintegrationofthesedronesintotheNAS.

Unlikemannedaircraft,partofthesUASgrowthcomesfromsimplicitytomanufacture,wide
availability both online and in-store, and inexpensive to purchase. There are approximately 89
unmannedaircraftmanufacturingcompaniesintheUnitedStatesbuildingtheseunmannedaircraft
(Canis,2015).Thenumberofmanufacturersworldwideismuchlarger.Theproductrangeoffered
isanythingfromasmallunitthatcostslessthan$200andcanflyonasinglechargeforaround10
minutestoacommercialgradeunitcostingupwardsof$10,000thatcanflyforamuchlongerperiod
oftime(Canis,2015).

ThisrapidsUASgrowthleadstoconcernssuchassafety,reliability,andprivacy.Inturn,thishas
madeitachallengefortheFAAtointegratetheexpandingsUASpopulationintotheNAS(Branum,
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2016).AfinebalancemustbeachievedtoavoidoverregulationintheUnitedStateswhichcould
unnecessarilyslowdronegrowthwhileunderregulatingcouldpotentiallyinduceunnecessarilyhigh
levelsofriskintotheNAS.

Statement of the Problem
InanattempttosafelyintegratetheexpandingsUASpopulationintotheNAS,theFAAhasreleased
recentregulations.SpecifictothisresearchwasaregulationreleasedonDecember16,2015that
requiresallsUASownerstoregistertheirunmannedaircraftpriortooperation(Registrationand
MarkingRequirementsforSmallUnmannedAircraft,2015).Theintentoftheregistrationrequirement
wastocombatunsafesUASoperationsintheNAS.Forexample,inthecaseofcarelessorunauthorized
sUASoperation,theregistrationmarkingsonthesideoftheunmannedaircraftisonewaytodirectly
linkitbacktotheownerallowingeducationand/orpenaltiestodeterfutureoccurrencesofunsafeflight.

However, on May 19, 2017 the United States Court of Appeals overturned the registration
requirementforhobbyiststoregistertheirsUASbycitingtheFAAModernizationandReformAct
exclusionofmodelaircraft(OnPetitionsforReviewofOrdersoftheFederalAviationAdministration).
WiththeoverturningoftheregistrationrequirementsforhobbyiststhesUASownerisnolonger
requiredtoregistertheirdronewhichthenbecomeshardtoidentify.

TheU.S.CourtofAppealsmayhavemadethecorrectdecisionbasedontheruleoflaw,but
statisticalanalysisisneededtoshowifthereisaneedtochangethelawsthatledtotheirdecision.The
problemremainingtosolveisthattherehasbeennostatisticalanalysisregardingtheeffectivenessof
sUASregistrationrequirementsinreducingunauthorizedandcarelessoperationintheNAS.Once
thatproblemissolved,decisionsregardingtheneedtochangelawscouldbemadewiththesupport
ofquantitativeevidence.

Purpose of the Research
While recognizing and respecting the United States Court of Appeals decision to overturn the
registrationrequirementbasedontheirlegalinterpretation,thisresearchwillprovideastatistical
analysisoftheeffectivenessofsUASregistrationinreducingcarelessandunauthorizedoperation
withintheboundariesoftheUnitedStatesofAmerica.Theproposedresearchwillstatisticallyanalyze
theeffectivenessofsUASregistrationinthereductionofunauthorizedandcarelessdroneoperation.

Limitations
This research isnot intended to interpret the lawnordecidewhether theUnitedStatesCourtof
AppealscametothecorrectdecisionwiththeordertoexemptsUAShobbyistsfromregistration
requirements.Theresearchislimitedtoaquantitativeanalysiswithoutruleoflaworpublicopinion
consideredintheresults.

ThestudyispullingdatafrompubliclyavailableinformationreleasedbytheFAAthatdoesnot
requirethereporttoincludetheexactsize,makeormodelofthedrone.Also,itdoesnotdifferentiate
whether itwasbeing flownbyahobbyistorcommercialoperator.Thepopulationsizeofdrone
operatorsandforecastpopulationsofdroneoperatorsareestimateswithanuncertainconfidence
levelobtainedfromtheFAA.

Lastly, the main confounding variable that was not accounted for in this research that may
influencetheresultswereinitiativesbytheFAA,communities,anddrone/aircraftassociationsto
educateoperatorsontheregulationsapplicabletounmannedaircraftflight.
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