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PURPOSE

Within the next year, ginificant changs to how unmanned aircraft systems (UA&) used and
integrated into the National Airspace Syst@NAShre anticipated, includingwider application and
operation under the=ederal Aviation Administratiod C ! sndal@AFsUASEertification and
operation ruleqi.e.,Part 107. With the increased accommodation fBlUASperation, subsequent
oversight and trackingand innovative developmenthe benefits and utility othese systemsuill
continue toincrease including in tle educational domainDespite recent technological and regulatory
advancementgconcernfor irresponsibleoperation of SUAS55 pounds and undgcontinues to grow.
The projectionthat more than2.5million such platformsare currently operating in the NASvith
potential growthof up to seven million by 2026as far reaching implications for this evolving, $100+
million industry However, by increasing awarenesfsrules, regulations, and bepracticesthrough
expandedpubliceducation, such a8mbryRiddle Aeronautical University9 w ! YAS @@kshopand
sponsoredresearch as well apublic service campaigtscludingKnow Before You Flgritical insight
and guidance can reach this new segment of the aviation population.

Background

While the FAAas actively promoted safety and responsibfesration they cannot reach these new
pilots alone they need the full suport of the aviation community. By providing educational infation
to inexperienced (novice) operatonse can help to increase awareness, while also connecting these
fledgling pilots to critical resources and assistance to become responsible stakeholder shared
community. ERAUWorldwidehopesto reach a largand diverseaudience withthis Consumer Guidi®
help promote thoroughplatform consideration and comparison prior to purchase and rsgupport of
this goal, weexaminal 12popularconsumer multirotor SUAS platform®viewing key areas of critical
importance to usersThese investigation areas, essential to untierding suitability oplatforms,
included system performanceguality of @nstruction, ease of operation, cost, accuracy of advertised
capability, and user suppofthissUASConsumer Guideas been preparetb assista wide variety of
users especially novices, ®valuate options for purchase, appropriate to their skill andezience
level, while introducing key metrics for future consumer sUAS comparison.

-

d

Figure2. Tethered sUA® flight
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https://www.faa.gov/uas/
https://www.faa.gov/regulations_policies/rulemaking/media/021515_suas_summary.pdf
https://www.faa.gov/uas/regulations_policies/media/Interpretation-Educational-Use-of-UAS.pdf
http://www.pobonline.com/articles/97742-auvsi-calls-for-a-stricter-faa-in-light-of-irresponsible-uas-use
http://www.faa.gov/news/updates/?newsId=85227&cid=TW414
http://worldwide.erau.edu/
http://proed.erau.edu/programs/specialized-industry-training/index.html
http://news.erau.edu/top-news/embry-riddle-selected-as-part-of-faas-center-of-excellence-in-unmanned-aircraft-systems
http://knowbeforeyoufly.org/
https://www.faa.gov/uas/
http://worldwide.erau.edu/index.html
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EVALUATION METHOD

A mixedmethods(seqguentialexplanatory researchstrategywasdeveloped and implementetb
examine a series @onsumemultirotor sUASinstruments)and dentify suitability asnitial platforms
for novice operatorsThe research for this guide began November 2015, with student teams formed
in December. These student teams, under the guidance of BRédiwide UAS faculfypegan
collectingpublished performance (quantitativelatafor consumemultirotor sUASbased on selection
criteria. The team geerated funds through arowdfunding campaigrincluding donations afystems
for inclusion in the testing. In March 2016, sldASDperationalTestPlan including arubric for system
assessment and testimgocedures was developed and submitted to tlERAU Safety Review Bo&rd
considerationand approvalln April2016 the research team meh Daytona Beach, b conduct
operational assessment of thecquiredsUASindoors and outdoorg¢flown under theprovisions of the
Nevadalnstitute of Autonomous SystenfNlAIS FAA designated UAS test ipebliccertificate of
waiver or authorizatiofCOA] in accordance with Federal, State, and local regulatidhetesting
event featured detailegxamiration of eachsysten) operation as suggestd by the manufacturer
(operational easeyeview ofsystemassemblyconstruction quality); compasbn ofpublisked
performance to operational experiengavailability ad accuracy of reported valuegnduse of
available operatosupport resourceguser support).

Research Statement
This mixeemethods studywas designedd examine and identifghe suitability of a series of consumer
sUASas initialplatforms for novice operatorsAsegquentialexplanatorymixed methods design &

employed with quantitative and qualitative data collected in series, analyzed independently, and then
merged for final analysis. For this study, the rationale supporting collection and analysis of both
guantitative and qualitative datavasthe need to compee individualmeasuregepresentingplatform
capability (quantitative) vt subjective, assessed qual{tyualitative)ratingsto determine an overall

level of platform suibility to an end user, a novigJASperator.

Figure3. Images from sUAS operational testing evetstt@déntsimulation testing; Phanton8 in flight; capturing speell

Measures and Scoring

At the start of this project a series ofiticalmeasuresvere identified to determine overall system
performance appliability, and suitabilityto a noviceoperator (pilot). Thedataassociated with these
measuresvere captured through investigation, inspemrti, and operational testingf each platform.

The individual scores from the assessments (quantitative and quedijatiere analyzed to establish a
score and ranking faguitability, system performanceand costeffectiveness. The measurement scores
for each system are presented individuatijthe Platform Reviewsection, and collectivelgortedby
measurein the Data Analysis Presentaticection.
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https://researchrundowns.wordpress.com/mixed/mixed-methods-research-designs/
https://crowdfunding.erau.edu/project/1157
Operational%20Test%20Plan
http://www.nias-uas.com/
https://www.faa.gov/uas/public_operations/
https://www.faa.gov/uas/public_operations/
https://researchrundowns.wordpress.com/mixed/mixed-methods-research-designs/
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Quantitative Metrics
A series ofjuantitative measure$or each sUA%ere capturedor derivedthrough investigation and
analysis usingpubliclyavailable resourceandacquiredoperational systems
1 Maximum $eed¢ greatest speed of the aircraft, measured in knots (kts; not to exceetddBAvhen
possible speed observed from operational testing was used, otheswigblished value is presented
1 Endurance; time the systenis able toremain operationahnd aloft, measred n minutes when
possible, endurance observed from operational testing was used, otherwise published value is presented
1 Payload @pacityc¢ lifting capability of the platform, over and above components required to operate,
measured in pounds (Ibs)
1 Camera @ality ¢ visual sensor captureapabilityfor both video and stilimagery, measured ipixels
vertical resolution (p) and megapixels (MP)
1 Pricingg total system cos{not to exceed $3,500)ncluding all equipment required to operate, second
battery, chager, and transport case (excludes cobadiD camera, if not included)
1 CommunicationRangec distance aircraft could travel from handheld control and remain in
communication, measured in feet (ft)
Utility - number ofidentified applications supportedraining, aerial fiming, research, and recreation
Critical Metrics ¢ availability ofthe published performancéquantitative)metricsdescribedabove from
the manufacturer or other sources

= =4

Each quantitative valugasused to calculataverage performancéor allSUAS examineandestablish

a series ofndividualquantitativescores. When g&aluewas not availabler applicable (N/A)it was

treated as a zer¢0) in theindividual scoringalculations However, the nofreported values were

excluded from clgulation of mean (average) scores. Each individual value was compared to the optimal
(best performing) and used to determine an individual (weighted) rating scet®{®o) in accordance

with the following formula:

(SpecificValuesuad Optimal Valueay gstemg X 100
Pricing required calculating the score relative to a maximum limit of $3,500:

(1 ¢ [Costuag/ 3500])x 100

Note:¢ K S (i S Névas used Ihdrag@esentsan actual resultant or published (reported) measuremeéntt O 2 NB £
represents a peentage, assessed orcalculaled Y R G NJ GAy 3¢ NBLINBaSyda || ¢SA3IKGS
comparison to an optimal value or score

The detailof the scoring are foundnder each individudPlatform Reviewas well as th®ata Analysis
Presentatiorsecton of this document.

Qualitative Metrics
Thefollowing qualitativemeasures represent subjective assessment scores captured through inspection,
investigation, operational assessment, and analysis, using publicly available resources and acquired
operationd systems:
1 Construction @ality - workmanship evident in the construction amdsembly of the systems a@EM
componens
1 Operational Ese- ability of the system to be operated by a wide rangeisérs from inexperienced
noviceoperators, to experienced ahtrained pilots
Note: Limited aitomatic (autonomous) functionality was also examined, as it related to operational ease.
However, this project did not feature a detailed comparison of such functions, among systems.
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1 Availability and Accuracy of Reportedalies- completeness and consistency of publistsydtem
information, used to analyze and justify selection or use of a platform and perform detailed flight planning
and safety analysis

1 User Sipport - resources and information available to a user, includingumentation, guidance, and
online tools

The independent scores for each system measure were usegldolate averagémean)and individual
gualitativescoresfor all of the SUAS examineBlach individual score was compared to the optimal score
for the specificmeasure tocalculatean individual(weighted)rating score(0-100%), in accordance with

the following formula:

(SpecificScoreuad Optimal Scor@y systems X 100

The detailof the scoring are foundnder each individudPlatform Reviewaswell as theData Analysis
Presentatiorsection of this document.

Novice Suitability Score

Thenovicesuitability scoreepresents how well the platform supparan inexperiencedperatorin

gaining essentiakkillsand familiarization with theesponsibleuse of a multirotor sUASvhile reducing

potential risk andensuringsafeoperation. It reflects appropriateness of the platform for a novice, as

well as measures of useful functiality and quality A scorefor each sUA®ascalculatedby averaging

the individual (weighted) ratingcoresof those measuresetrics essential toadza SNE Q SELISNA Sy O
acquiring andperating asystemto determine a mean scorén accordance with the following formula

Sendurancecamera qualitypricing construction qualityoperational ease,
accurag, Usersuppot)suasscored Nmeasures

While the othemetrics capturedand analyzedh this researctare useful tadentify important
capabilities and performancgethey were not consideredessential to anoviceuser<experience or fine
motor skilldevelopment in training or familiarization.

Total System Performance Score

The total systemperformance scoreepreents how well the sUAS perforpmompared to the others
systems examineth the study;specificallyin regards taall quantitative and qualitativeneasure
scoring A scorewascalculatedfor each systenby averaging all of thimdividual(weighted) rating
scoresjn accordance with the following formula:

Smaximum speed, eturance payload capacitycameraquality, pricing communication rangaytility,
construction qualityoperational ease, accuragyser suppoduasscored Nmeasures

This score, does natdicatethe strength of a SUAS to supporhavice userbut instead, how well the
system performs in relation to ativestigatedmeasures, which may be useful to the large¥AS
operatorcommunity to identify and isolate systems well suited to their own particular needgsired
functions
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Co st -Effectiveness Score

Thecosteffectivenesscorerepresentsan assessment gracticalreturn, given the total system cost.
Unlike the previous two scoring methadsrepresents a ratiorather than a percentageyhich is
calculated bydividing thetotal system cosfpricing) by thesystem performangen accordance with the
following formula:

(Pricingsuas/ Total System étformanceuag : 1

This scorgrovides an indication diow effectivean sUASnight be at performing desired functicn
given oveall cost; the lower the value, the greater the potential effectiven@sss scoreeflectsthe
cost for each singtpercentageof operational performance (e.g., 10:1 equates to each sipgheent of
performance costing $10.00).

System Selection Criteria
The following requirementa/ere established for selection difie SUAS platformexamined forthis
Consumer Guide

1 Price (less than $3,500; including all equipment required to operate, second battenger,and
transport case)
Platform type (electric, mitirotor)
User eplaceable battery
Aircraftmaximum gross takeoffieight (MTOW)of 7.5 pounds or less, including payload
Wide-scale aailability commerciallyoff-the-shelf [COTE online retailers)

=A =4 -4 =4

Assumptions
Thefollowing assumptionsvere made in supprt of this research:
1 sUASIimited to multirotor configurationgfor consistency and texamine asystem type with aapidly
growingusers basdfuture iterations may include fixeding, hybrids, and conventional rotawing SUA$
1 Availabilityof a PCtablet, and/or monitorfor display of telemetry or sensor payloddtaor sUASontrol
interaction(not included in system pricing)
1 Availabilityof ahigh-definition (HD)camera(e.g., @Prg for incorporation into the platformwhen stock
option not providedor integrated(not included in system pricingxcluded, if system infrastructure did
not supportsignaltransmission receipt, and displgy
1 Registration and operation of th@JASn accordance witlredera) State and local laws, as well as
community-based safetypractices
1 Quantitative data captured and analyzeaior to collection and analysis gfualitative data
f If a quantitativemeasure was noapplicable omvailable i(e., notpublished &y 2 (i )NtBvas2 NIi SR ¢
treated as a zero (0) in scoringowever, if captured or derived through testing, it was acknowledged in
the individualsUASatingsand reviewsd ¢ 3SNAFASR Ay (SadAy3a¢é 2NJ aOl LI dzNBF
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The following represent the various categotieeludingnumberand respective percentagef those

sUASxaminedfor this Consumer Guide
1 Total Systems12 (100%)
1 Pricing
0 <$995(41.67H
0 $500%$999 4 (33.339
o $1,000$24992 (16.670
0 $2500+:1 (8.33%)
1 Weight(MTOW)
0 <1lbs4(33.33
o 1.1-4.4lbs 6 (50.00%)
0 4.4lbs+2(16.670
1 Cameraequipped (or supports inclusion)
o Yes
2-6 MP. 2 (16.6®9
6-12 MP. 3(25.00%)
12.1MP: 5 (4167%
Not specified: 1§.33%
o No:1(8.33%)

D D I

1 FPVconfigured

0 Yes9(75.00%)
WiFi/digital:9 (75.00%)
Ultra (4k):4 (33.33%)
HD (1080p)4 (33.33%0)
SD (720p): 18(33%)

0 No:3(25.00%)
1 Utility (Useg

0 Training: 2 (100%)

0 Aerial Filming8 (66.67%)

0 Research9 (75.000)

0 Recreation: 2 (100%)

> > >
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PLATFORM REVIEW S
This sectiorcontairsthe presentation of final findingsom systemdata colletion andcomparison;
each platform is presented in order nbvicesuitability, frommostto least

Parrot Bebop 2
NoviceSuitability Score 87.95% (F' of 12)

87.95%

Max Speed*

User Support+ Endurance*

Accuracy+ Payload*

Op Ease+ Cam Quality*

Const Quality+ Pricing*

Comm Range*
Critical Metrics*

Utility*
Suitability measures marked in green, all others related to total performance scoring
Fedures
1 FPV enable@WiFi/digital, 2.4GHz ansiGHz complexity and90-degree dowrlook
streaming to smartleviceapp) camera capability
1 8GB internal storage 1 Controllable usingkyontrolleror smart
f Fisheye lens ancftware gimbal for deviceapp
improved stabilityreduced mechanical 1 2, 700milliampere-hour (mAh) battery (also
used withSkycontroller
Ratings
1 Max Speed: @.07kts (verified in testing; 1 Construction Quality: 91.64% (score)
47.40% score) 1 Operational Ease: 100% (score)
1 Endurance: 25 mins (83.33% score 1 Accuracy: 8.77% (score)
1 Payload Capacity: Not reported (0% score) 1 User Support: 96.33% (score)
1 Camera Quality1,080p and 14 MP (72.75%
score) Total PerformanceScoe: 74.5®6
1 Price: $84.97 {5.86% score) (6 of 12)
1 Comm Rangé€7,39200ft (45.16% scorg
i Uti'li.ty: 100% (score) of identified uses Costeffectiveness Scoret1.34:1
91 Critical Metrics85.71% (score) (8" of 12)
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Review

TheParrot Bebop 2arned the higheshovicesuitability score while alsgroviding themost intuitive
user controlof alloptionstested. Theresults of the operational assessment indicttie Bebop2 isa
solid, wellroundedchoicefor novicesto gainfamiliarity with multirotor operation, ensursafety, and
support more advanced uses, upon mastery of basic operational skillsy$teenscoredhigher than
average foendurancecommunication rangeytility, construction quality, operational eag®p score)
accuracy and availability oéported valuesanduser supportslightlylessthan average fomaximum
airspeed camera qualitypricing andcritical metricsand less than average fpayload capacityit was
tested using theskycontrolleraniPad nini 2 tablet, andthe FreeFlight &app,which add substantially to
the user experiencand communication performare. Use of theSkycontrolleprovidesexcellent
controllabilityandsituational awareness (nedistractingto operator), as well ageliable
communicatiors to an approximate range of lrdiles (7,394t; published perfomance, making the
system easy to agrate and fun to flyTheBebop 4s highly suitedo anovice operatoy whilealso
providingfeaturesbeneficialto advancedisers includingroute planninganda software development
kit (SDK) fosystemprogramming It can support a wide variety of applicationgyond familiarization
especiallyaerial filming, research, and trainimgdoors and to a limited degreeoutdoors.

Strengths

1 Simplistic, but reliable and hightapable design that is easy for novice users to operate and service
(maintain/repair);most intuitive user control of all systems ted (100%operational easgthat iseasy to
setup andfun to fly
Nimble, responsive, and setorrecting in translational flight
Provided excellentontrol and situational awareness, when combined wikycontrolleand a tablet
Design offers protectioof the integrated camerawhichfeaturesunique software gimbaling faeduced
mechanical complexity and weighktvings
Small overall footprint, which is useful for indoor operaton
Battery is compatible with both aircraft argkycontroller
Detaileddocumentationprovided

= =4 =4

= =4 =4

Weaknesses

1 Requires smartlevice to configure and operate

1 Relatively &pensivegspecially withSkycontrolle($844.97, asconfigured;9™ in costeffectiveness
ranking

1 Fourunique rotor bladesre bothcolor matched front/rear andeature opposing hub styles; can be
confusing to new users and limits possible replacement parts

1 Propellerdetachmentoccurred several timegduring takeoff (minimal safety impact due to small gigzin
weight, and inertia)attachment could use improvement

1 Maximumspeed,MTOW, and small size (reduced VLOS prdiiitefs outdoor operational range (reduced
VLOS profile anishcreased susceptibility tavind effects)

1 Automatic takeoff/landing results imiprecise control; would be better as an option rather than forced
requirement (novice users appreciated this feature, while experienced operators prefer more control)

1 Payload Capacityas not published; assumed to be zero

Manufacturer Details
Webpage http://www.parrot.com/products/bebop2/
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http://www.parrot.com/products/bebop2/
http://blog.parrot.com/2014/05/12/introducing-parrot-skycontroller/
http://www.apple.com/shop/buy-ipad/ipad-mini-2
http://www.parrot.com/usa/apps/
http://blog.parrot.com/2015/10/21/flight-plan-update-available/
http://developer.parrot.com/docs/bebop/
http://developer.parrot.com/docs/bebop/
https://parrotcontact.parrot.com/website/user-guides/download-user-guides.php?pdf=bebop-2/Bebop-2_User-guide_UK.pdf
http://www.parrot.com/products/bebop2/
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Yuneec Typhoon 4K
NoviceSuitability Score86.24% (29 of 12)

Max Speed*

Endurance*

User Support+

Accuracy+ Payload*

Op Ease+ Cam Quality*

Const Quality+ Pricing*

Comm Range*
Critical Metrics*

Utility*
Suitability measures marked in green, all others related to total performance scoring
Features
1 FPV enable@WiFi/digital, 5.8GHz, 720p 1 Includes handheldteadyGrigor use of
streaming to controller) camera, when not mounted to SUAS
1 Handheld controller featuring touchscreen 1 WatchMe FollowMe andReturn Home
1 Threeaxis gimbahnddistortion free functions
camera- 4K/30 frame per second (fpsjtra 1 Geofencingand No Fly Zone
HDvideo (L080p/120fps slow motiorvideo) 1 MicroSD storagé4-128 GB)
and12MP imagery f 5400mAhbattery 3S 1V LiPo)
Ratings
1 Max Speed: 14.78 ktp(blished;26.87% 1 Construction Quality: 90.59% (score)
score) 1 Operational Ease: 85.44% (score)
1 Endurance: 25 mins (83.33% score 1 Accuracy: 92@% (score)
1 Payload Capacity: 1.32 Ibs (66% score) 1 User Support: 89.54% (score)
1 Camera Quality:,800p andl2 MP ©3.30%
score) Total Performance Score: 732%
1 Price: $1099.98 (68.57% scpre (4 of 12)
1 Comm Range:,200.00ft (7.33% scorg
i Uti.li.ty: 1(I).(p% (score) of identified .uses Costeffectiveness Scoret4.60:1
9 Ciritical Metrics: 10@0% (score) available (10" of 12)
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Review

The Yuneec Typhoon 4arnedthe secondhighestnovicesuitability score receivingconsistentmarks
across thendividual measures. The operational assessmesiults indicatehe Typhoonisan
exceptionally wetroundedand constructedoption to gain familiarity with multirotor operation, ensure
safety, and support more advanced uses, upon mastery of basic operationall$idlisystenscored
higher than average fandurancepayload capaty, camera qualityutility, critical metrics,
construction qualitypperational ease, availability and accuracy of reported valaedusersupport
andlessthan average fomaximum airspeedntentionally governed by manufacturecan be released),
pricing andcommunication rangeAll equipment required to operate the systasincluded as
purchasedand thepricing is consistent with othdrigh-quality and capableystemsAdditionally, the
controller provides an excellent ergonomic design to suppm® of advanced features, without the
need to purchase and incorporate a smdgvice (e.g., smartphone or tablet), and the system is capable
of carrying a useconfigured payloadThesUASautomatically prevents operatiowithin four-miles

from nationalaviation authority designatedlio-Fly Zonesr above the designated 400 ft above ground
level (AGLgeiling However, themanufacturerhas provided some users wilimeansto unlock these
limits, if they areable to properlydemonstrateappropriate FAA approval (e..QOAor Section 333
Grant of Exemption TheTyphoon 4Ks vel appropriate to a novice operator, while also promil
advanced features and capabilities useful to more experienced operators, espectathge planning
outdoor operations in support of aerial filming, training, or research

Strengths

1 Ready to flwith full system functionalityas purchase¢smartdevice not needed)

1 Lightweight given all the provided capabilities

91 High degree of stability, even with GPS disabled and plackdglemode; very quiet in operation

1 Excellent ergonomics, well thought todesign of controllerd.g., placement and function ehgine start
photo, and videduttons, rate andyimbal slides, and touchscreenis well asntegration ofcomponents
(smartdevice not requiredor full operationalfunctionality)

1 Solid performer egarding endurance (25 min), pricing ($1,099.98), utility, critical metrics, construction
quality, operational ease, accuracy, and user support

1 Battery warning features tactile shaking of the controller, as well as visible alert
91 Detaileddocumentationprovided
Weaknesses

1 Apparent that weight was a consideration in design, as construction material of some elements (e.qg.,
gimbal and camera housing) appears veagile

1 No obvious provisions for significant maintenance or repatomponents

1 Indoor operations equired disabling GR&hd flying inAnglemode(not recommended by Manufacturer,
results in reduced stability)

1 Control movements result in audible alertshigh can be confusing to a new user

1 Landing can be problematic,d G KS | A NONJ Ti N3Iedeldimds yeRréfallytettlidig 0 A dS o3>
on the ground
1 No-Fly Zondeature helps novices, but substantially limits advanced users

Manufacturer Detals
Webpage:http://www.yuneec.com/products/aerialuav/g500 4k
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DJI Phantom 3 (Standard)
NoviceSuitability Score86.19% (3 of 12)

IMPERFECT
86.19%

Max Speed*

User Support+ Endurance*

Accuracy+ Payload*

Op Ease+ Cam Quality*

Const Quality+ Pricing*

Comm Range*
Critical Metrics*

Utility*
Suitability measures marked in green, all othefatesl to total performance scoring
Features
1 FPV enabledWiFi/dgital, 2.4GHz, 720p 1 Threeaxis gimbal and cameff 2.8
streaming tosmartdeviceapp) aperture) ¢ 2.7K/30fps HDvideoand 12MP
1 Automatic flight assistancéncluding aute imagery
hover,No Fly Zone, and geofencing 1 Ergonomiclightweight controllemwith
1 Live GPS mapiD videddisplay camera smartphone mountnd builtin WiFi(.62
controls, and simulatr on DJI Gapp mile range)
(smartdevice) 1 MicroSD storage
1 4,480mAhlIntelligent Flightattery (4S
15.2V LiPo)
Ratings
1 Max Speed: 310akts (published;56.55% 1 Operational Ease: 91.31% (score)
score) 1 Accuracy: 92.17% (score)
1 Endurance: 25 mins (83.33% sqgore 1 User Support: 99.05% (score)
1 Payload Capacity: 0.66 Ibs (@3 scorg
T Camera Quality: ,(D80p and 12 MP (6928% Total Performance Scoref6.08%
SCOI’@ (3rd of 12)
1 Price: $777.0Q77.80% scorg
T Comm Range,273.60ft (20.006 scorg Costeffectiveness Scoret0.21:1
1  Utility: 100% (score) of identified uses (7 of 12)
1 Critical Metrics: 100% (score) available
1 Construction Quality: 90.43% (score)
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Review

TheDJI Phantom 3 (Standarng)a flexible and adaptabEJASwith excellenthandling charagristics,
functionalty, and sistantialuser baseachievinga novice suitability scoreithin a .05% margin of the
secondhighest scoringystem It receivedhighmarksacrosanany ofthe individual measuresndicating
the Phantom 3s a verywell-rounded and constructedption to gan familiarity with multirotor
operation, ensure safety, and support more advanced uses, upon mastery of basic operation@hskills.
systemscoredhigher than average fanaximum speedendurancepricing(lessexpensive)utility,
critical metricscongruction quality, operational easeyailability and accuracy of pertedvalues and
user supportbut less tharaverage fopayload capacitycamera qualityandcommunication rangeThis
systemprovides the ability to interface a personal smddvice using theDJI G@app, to unlock
additional capabilities and advanced featurasd the system is capable of carrying a usemfigured
payload.There are some significalimitationsassocited with useof this systenthat must fully be
considered especially by advanced operatoFarst,it requires user registratioand update of firmware
to operatethe system (necessitatirigternet access andreation of a personal accountSecondly, it
automatically prevents operatioim those areas designated B® Fly Zoneby the manufacturereven
when authorized to do so through appropriate FAA appréea.,COAor Section 333 Grant of
Exemption. ThePhantom 3StandardYepresentsan affordableoption that isvery appropriate fora
novice operator, whilalso providing advanced features and capabilities, accessible throudghJtheo
app and smartdevice, that are useful to more experienceskers It is well suited for those planning to
conduct operation®oth indoors and outdoors, in support of aeridhfing, training, or researglas long
as those activities are outside of specifiediNo Fly Zone#\ mechanism foaccommodatiorof FAA
operational approval would increase the outdoor us#pitif this system.

Strengths
1 Majority of construction exhibits solid workmanship
9 Aircraft setup is very intuitive (software is a challenge)
91 Excellent stability and responsiveness; easy to control and recover (some minor trim and position hold,

when operaed indoors); sufficient thrust kept in reserve to power out of many issues

1 Excellent documentation and support available (concise, easy to understand); large user community
1 No perceivable lag between aircraft and smdetvice DJI Gapp)
1 Power level indiator on battery
1 Detaileddocumentationprovidedwith a largeusercommunity
Weaknesses

1 Reaquires smartdevice to configure and operate
1 DJI Gapp requires substantial user review to ensure all modes and settings are correctly configured;
presents additional complication toreoviceoperator

1 System requiresegistration with DJI, prior to initidlight

1 Controller lacks clear labelling of controls, many important control functions need to be accessed through
smartdevice; integration of elements and app was overly complicated, compared to other systems

1 Construction of controller, includg smartplone clip,appears of lower quality than that of the aircraft

1 No Fly Zon&ature helps novices, but substantially limits advanced usére may have appropriate

authorization to fly in an are@automatically prevents flight)

Manufacturer Details
Webpage: http://www.dji.com/product/phantom-3-standard
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http://www.dji.com/product/phantom-3-standard
http://www.dji.com/product/phantom-3-standard/app
http://www.dji.com/fly-safe/category-mc?www=v1
https://www.faa.gov/uas/public_operations/
https://www.faa.gov/uas/legislative_programs/section_333/
https://www.faa.gov/uas/legislative_programs/section_333/
http://www.dji.com/fly-safe/category-mc?www=v1
http://dl.djicdn.com/downloads/phantom_3_standard/en/Phantom_3_Standard_User_Manual_v1.2_en.pdf
http://forum.dji.com/forum-68-1.html
http://www.dji.com/product/phantom-3-standard
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Hubsan X4 Pro

NoviceSuitability Score82.61% @™ of 12)

EMBRY-RIDDLE

Aeronautical University.
WORLDWIDE

Suitability measures marked in green, all others related to total performancegcor

Features

1 FPV enable{WiFi/digital, 5.8 GHz streaming

1

il

to controllen
2.4/5.8GHz transceiverith integrated7-
inch touchscreemndroid tablet

Actual Direction ControlGPSAltitude, and
Return to Homeperational modesnd a

programmable Waypoints siesm

Ratings

il

=A =4

=A =4 -4 =4

Max Speed: 32.4kts (verified in testing;
59.02% score)

Endurance: 30 ms (100% scote
maximun)

Payload Capacity: M8bs (40% scole
Camera Quality:,080p and 12.2 MP
(69.64% scone

Price: $879.9774.86% scorg

Comm Range:,38100ft (20.08% scorg
Utility: 100% (score) of identified uses
Critical Metrics: 100% (scoreyailable
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Threeaxis gimbal and080p HD camera
MicroSD storage

ThreeReturn to Home faibafes

Optional OEM parachute recovery system
available

7,000 mAh battery (3S 11VLiPo)

Construction Quality: 82.47% (score)
Operational Ease: 85.57% (score)
Accuracy: 90.43% (score)

User Support: 75.29% (score)

Total Perfomance Score: Z.78%
(5" of 12)

Costeffectiveness Scoretl1.771
(9" of 12)



