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Figure 1. sUAS Consumer Guide Outdoor Operations Research Team and an assortment of examined systems 

http://www.uav-alaska.com/
http://www.uav-alaska.com/
http://www.yuneec.com/
https://3drobotics.com/
https://3drobotics.com/solo-drone/
http://www.hobbico.com/home.php
http://www.nias-uas.com/
http://www.nias-uas.com/
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PURPOSE  

Within the next year, significant changes to how unmanned aircraft systems (UAS) are used and 
integrated into the National Airspace System (NAS) are anticipated, including wider application and 
operation under the Federal Aviation Administration όC!!ύΩǎ small UAS (sUAS) certification and 
operation rules (i.e., Part 107). With the increased accommodation for sUAS operation, subsequent 
oversight and tracking, and innovative development, the benefits and utility of these systems will 
continue to increase, including in the educational domain. Despite recent technological and regulatory 
advancement, concern for irresponsible operation of sUAS (55 pounds and under) continues to grow. 
The projection that more than 2.5 million such platforms are currently operating in the NAS, with 
potential growth of up to seven million by 2020, has far reaching implications for this evolving, $100+ 
million industry. However, by increasing awareness of rules, regulations, and best-practices through 
expanded public education, such as Embry-Riddle Aeronautical University ό9w!¦ύΩǎ UAS workshops and 
sponsored-research, as well as public service campaigns including Know Before You Fly, critical insight 
and guidance can reach this new segment of the aviation population.  
 

Background  

While the FAA has actively promoted safety and responsible operation, they cannot reach these new 
pilots alone; they need the full support of the aviation community. By providing educational information 
to inexperienced (novice) operators, we can help to increase awareness, while also connecting these 
fledgling pilots to critical resources and assistance to become responsible stakeholders in our shared 
community. ERAU-Worldwide hopes to reach a large and diverse audience with this Consumer Guide to 
help promote thorough platform consideration and comparison prior to purchase and use. In support of 
this goal, we examined 12 popular consumer multirotor sUAS platforms, reviewing key areas of critical 
importance to users. These investigation areas, essential to understanding suitability of platforms, 
included system performance, quality of construction, ease of operation, cost, accuracy of advertised 
capability, and user support. This sUAS Consumer Guide has been prepared to assist a wide variety of 
users, especially novices, to evaluate options for purchase, appropriate to their skill and experience 
levels, while introducing key metrics for future consumer sUAS comparison.  
 

 
Figure 2. Tethered sUAS in flight 

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 mixed-methods (sequential explanatory) research strategy was developed and implemented to 
examine a series of consumer multirotor sUAS (instruments) and identify suitability as initial platforms 
for novice operators. The research for this guide began in November 2015, with student teams formed 
in December. These student teams, under the guidance of ERAU-Worldwide UAS faculty, began 
collecting published performance (quantitative) data for consumer multirotor sUAS, based on selection 
criteria. The team generated funds through a crowdfunding campaign, including donations of systems 
for inclusion in the testing. In March 2016, an sUAS Operational Test Plan, including a rubric for system 
assessment and testing procedures, was developed and submitted to the ERAU Safety Review Board for 
consideration and approval. In April 2016, the research team met in Daytona Beach, FL to conduct 
operational assessment of the acquired sUAS, indoors and outdoors (flown under the provisions of the 
Nevada Institute of Autonomous Systems [NAIS; FAA designated UAS test site] public certificate of 
waiver or authorization [COA]) in accordance with Federal, State, and local regulations. The testing 
event featured detailed examination of each system; operation as suggested by the manufacturer 
(operational ease); review of system assembly (construction quality); comparison of published 
performance to operational experience (availability and accuracy of reported values); and use of 
available operator support resources (user support).  
 

Research Statement  

This mixed-methods study was designed to examine and identify the suitability of a series of consumer 
sUAS as initial platforms for novice operators. A sequential explanatory mixed methods design was 
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 
quantitative and qualitative data was the need to compare individual measures representing platform 
capability (quantitative) with subjective, assessed quality (qualitative) ratings to determine an overall 
level of platform suitability to an end user, a novice sUAS operator. 
 

 
Figure 3. Images from sUAS operational testing event (student simulation testing; Phantom 3 in flight; capturing speed) 

Measures  and Scoring  

At the start of this project a series of critical measures were identified to determine overall system 
performance, applicability, and suitability to a novice operator (pilot). The data associated with these 
measures were captured through investigation, inspection, and operational testing of each platform. 
The individual scores from the assessments (quantitative and qualitative) were analyzed to establish a 
score and ranking for suitability, system performance, and cost-effectiveness. The measurement scores 
for each system are presented individually in the Platform Reviews section, and collectively, sorted by 
measure, in the Data Analysis Presentation section. 
 

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 of quantitative measures for each sUAS were captured or derived through investigation and 
analysis, using publicly available resources and acquired operational systems: 
¶ Maximum Speed ς greatest speed of the aircraft, measured in knots (kts; not to exceed 87.00); when 

possible, speed observed from operational testing was used, otherwise published value is presented 

¶ Endurance ς time the system is able to remain operational and aloft, measured in minutes; when 
possible, endurance observed from operational testing was used, otherwise published value is presented 

¶ Payload Capacity ς lifting capability of the platform, over and above components required to operate, 
measured in pounds (lbs)  

¶ Camera Quality ς visual sensor capture capability for both video and still imagery, measured in pixels 
vertical resolution (p) and megapixels (MP)  

¶ Pricing ς total system cost (not to exceed $3,500), including all equipment required to operate, second 
battery, charger, and transport case (excludes cost of a HD camera, if not included)  

¶ Communication Range ς distance aircraft could travel from handheld control and remain in 
communication, measured in feet (ft)  

¶ Utility - number of identified applications supported; training, aerial filming, research, and recreation 

¶ Critical Metrics ς availability of the published performance (quantitative) metrics described above, from 
the manufacturer or other sources 

 
Each quantitative value was used to calculate average performance for all sUAS examined and establish 
a series of individual quantitative scores. When a value was not available or applicable (N/A), it was 
treated as a zero (0) in the individual scoring calculations. However, the non-reported values were 
excluded from calculation of mean (average) scores. Each individual value was compared to the optimal 
(best performing) and used to determine an individual (weighted) rating score (0-100%) in accordance 
with the following formula: 
 

(Specific ValuesUAS / Optimal ValueAll Systems) x 100 

 
Pricing required calculating the score relative to a maximum limit of $3,500: 
 

(1 ς [CostsUAS / 3500]) x 100  
 
Note: ¢ƘŜ ǘŜǊƳ άǾŀƭǳŜ,έ as used here, represents an actual resultant or published (reported) measurement; άǎŎƻǊŜέ 
represents a percentage, assessed or calculatedΤ ŀƴŘ άǊŀǘƛƴƎέ ǊŜǇǊŜǎŜƴǘǎ ŀ ǿŜƛƎƘǘŜŘ ŎŀƭŎǳƭŀǘƛƻƴΣ ōŀǎŜŘ ƻƴ 
comparison to an optimal value or score.  
 

The details of the scoring are found under each individual Platform Review, as well as the Data Analysis 
Presentation section of this document. 
 

Qualitative Metrics  

The following qualitative measures represent subjective assessment scores captured through inspection, 
investigation, operational assessment, and analysis, using publicly available resources and acquired 
operational systems: 
¶ Construction Quality - workmanship evident in the construction and assembly of the systems and OEM 

components 

¶ Operational Ease - ability of the system to be operated by a wide range of users from inexperienced 
novice operators, to experienced and trained pilots 
Note: Limited automatic (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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¶ Availability and Accuracy of Reported Values - completeness and consistency of published system 
information, used to analyze and justify selection or use of a platform and perform detailed flight planning 
and safety analysis 

¶ User Support - resources and information available to a user, including documentation, guidance, and 
online tools 

 
The independent scores for each system measure were used to calculate average (mean) and individual 
qualitative scores for all of the sUAS examined. Each individual score was compared to the optimal score 
for the specific measure to calculate an individual (weighted) rating score (0-100%), in accordance with 
the following formula: 
 

(Specific ScoresUAS / Optimal ScoreAll Systems) x 100 

 

The details of the scoring are found under each individual Platform Review, as well as the Data Analysis 
Presentation section of this document. 
 

Novice  Suitability Score  

The novice suitability score represents how well the platform supports an inexperienced operator in 
gaining essential skills and familiarization with the responsible use of a multirotor sUAS, while reducing 
potential risk and ensuring safe operation. It reflects appropriateness of the platform for a novice, as 
well as measures of useful functionality and quality. A score for each sUAS was calculated by averaging 
the individual (weighted) rating scores of those measures (metrics) essential to a ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ 
acquiring and operating a system, to determine a mean score, in accordance with the following formula: 
 

S(endurance, camera quality, pricing, construction quality, operational ease,  

accuracy, user support)sUAS Scores /  nmeasures 

 
While the other metrics captured and analyzed in this research are useful to identify important 
capabilities and performance, they were not considered essential to a novice usersΩ experience or fine 
motor skill development in training or familiarization. 
 

Total System Performance Score  

The total system performance score represents how well the sUAS performs, compared to the others 
systems examined in the study; specifically, in regards to all quantitative and qualitative measure 
scoring. A score was calculated for each system by averaging all of the individual (weighted) rating 
scores, in accordance with the following formula: 
 

S(maximum speed, endurance, payload capacity, camera quality, pricing, communication range, utility,  

construction quality, operational ease, accuracy, user support)sUAS Scores / nmeasures 

 
This score, does not indicate the strength of a sUAS to support a novice user, but instead, how well the 
system performs in relation to all investigated measures, which may be useful to the larger sUAS 
operator community to identify and isolate systems well suited to their own particular needs or desired 
functions. 
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Co st -Effectiveness  Score  

The cost-effectiveness score represents an assessment of practical return, given the total system cost. 
Unlike the previous two scoring methods, it represents a ratio, rather than a percentage, which is 
calculated by dividing the total system cost (pricing) by the system performance, in accordance with the 
following formula: 
 

(PricingsUAS / Total System PerformancesUAS) : 1 

 
This score provides an indication of how effective an sUAS might be at performing desired functions, 
given overall cost; the lower the value, the greater the potential effectiveness. This score reflects the 
cost for each single-percentage of operational performance (e.g., 10:1 equates to each single-percent of 
performance costing $10.00). 
 

System  Selection Criteria  

The following requirements were established for selection of the sUAS platforms examined for this 
Consumer Guide: 
¶ Price (less than $3,500; including all equipment required to operate, second battery, charger, and 

transport case) 

¶ Platform type (electric, multirotor) 

¶ User replaceable battery 

¶ Aircraft maximum gross takeoff weight (MTOW) of 7.5 pounds or less, including payload 

¶ Wide-scale availability (commercially-off-the-shelf [COTS], online retailers) 
 

Assumptions  

The following assumptions were made in support of this research: 
¶ sUAS limited to multirotor configurations for consistency and to examine a system type with a rapidly 

growing users base (future iterations may include fixed-wing, hybrids, and conventional rotary-wing sUAS) 

¶ Availability of a PC, tablet, and/or monitor for display of telemetry or sensor payload data or sUAS control 
interaction (not included in system pricing) 

¶ Availability of a high-definition (HD) camera (e.g., GoPro) for incorporation into the platform, when stock 
option not provided or integrated (not included in system pricing; excluded, if system infrastructure did 
not support signal transmission, receipt, and display) 

¶ Registration and operation of the sUAS in accordance with Federal, State, and local laws, as well as 
community-based safety practices 

¶ Quantitative data captured and analyzed, prior to collection and analysis of qualitative data 

¶ If a quantitative measure was not applicable or available (i.e., not publishedΤ άƴƻǘ ǊŜǇƻǊǘŜŘέ), it was 
treated as a zero (0) in scoring; however, if captured or derived through testing, it was acknowledged in 
the individual sUAS ratings and reviews όάǾŜǊƛŦƛŜŘ ƛƴ ǘŜǎǘƛƴƎέ ƻǊ άŎŀǇǘǳǊŜŘ ƛƴ ǘŜǎǘƛƴƎέύ 

 

 
Figure 4. Images from sUAS operational testing event  (Parrot Bebop 2; Phantom 3; review of XPlorer controls) 
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Categories  

The following represent the various categories, including number and respective percentage, of those 
sUAS examined for this Consumer Guide: 
¶ Total Systems: 12 (100%) 

¶ Pricing  
o <$499: 5 (41.67%) 
o $500-$999: 4 (33.33%) 
o $1,000-$2499: 2 (16.67%) 
o $2500+: 1 (8.33%) 

¶ Weight (MTOW) 
o <1lbs: 4 (33.33%) 
o 1.1-4.4lbs: 6 (50.00%) 
o 4.4lbs+: 2 (16.67%) 

¶ Camera-equipped (or supports inclusion)  
o Yes  

Á 2-6 MP: 2 (16.67%) 
Á 6-12 MP: 3 (25.00 %) 
Á 12.1 MP: 5 (41.67%) 
Á Not specified: 1 (8.33%) 

o No: 1 (8.33%) 

 

¶ FPV-configured 
o Yes: 9 (75.00%) 

Á WiFi/digital: 9 (75.00%) 
Á Ultra (4k): 4 (33.33 %) 
Á HD (1080p): 4 (33.33%) 
Á SD (720p): 1 (8.33%) 

o No: 3 (25.00%) 

¶ Utility (Uses) 
o Training: 12 (100%) 
o Aerial Filming: 8 (66.67 %) 
o Research: 9 (75.00%) 
o Recreation: 12 (100%) 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Images from sUAS operational testing event (Bebop 2 launch; assortment of sUAS; Form500 in flight)  
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PLATFORM  REVIEW S 

This section contains the presentation of final findings from system data collection and comparison; 
each platform is presented in order of novice suitability, from most to least. 
 

Parrot Bebop 2  

Novice Suitability Score: 87.95% (1st of 12) 

 

  
Suitability measures marked in green, all others related to total performance scoring 

Features 
¶ FPV enabled (WiFi/digital, 2.4GHz and 5GHz 

streaming to smart-device app) 

¶ 8 GB internal storage 

¶ Fisheye lens and software gimbal for 
improved stability, reduced mechanical 

complexity, and 90-degree down-look 
camera capability 

¶ Controllable using Skycontroller or smart-
device app 

¶ 2,700 milliampere-hour (mAh) battery (also 
used with Skycontroller) 

Ratings 
¶ Max Speed: 26.07 kts (verified in testing; 

47.40% score) 

¶ Endurance: 25 mins (83.33% score) 

¶ Payload Capacity: Not reported (0% score) 

¶ Camera Quality: 1,080p and 14 MP (72.75% 
score) 

¶ Price: $844.97 (75.86% score) 

¶ Comm Range: 7,392.00 ft (45.16% score) 

¶ Utility: 100% (score) of identified uses 

¶ Critical Metrics: 85.71% (score)  

¶ Construction Quality: 91.64% (score) 

¶ Operational Ease: 100% (score) 

¶ Accuracy: 95.77% (score) 

¶ User Support: 96.33% (score) 

 
Total Performance Score: 74.50%  
(6th of 12) 
 
Cost-effectiveness Score: 11.34:1  
(8th of 12)
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Review 
The Parrot Bebop 2 earned the highest novice suitability score, while also providing the most intuitive 
user control of all options tested. The results of the operational assessment indicate the Bebop 2 is a 
solid, well-rounded choice for novices to gain familiarity with multirotor operation, ensure safety, and 
support more advanced uses, upon mastery of basic operational skills. The system scored higher than 
average for endurance, communication range, utility, construction quality, operational ease (top score), 
accuracy and availability of reported values, and user support; slightly less than average for maximum 
airspeed, camera quality, pricing, and critical metrics; and less than average for payload capacity. It was 
tested using the Skycontroller, an iPad mini 2 tablet,  and the FreeFlight 3 app, which add substantially to 
the user experience and communication performance. Use of the Skycontroller provides excellent 
controllability and situational awareness (non-distracting to operator), as well as reliable 
communications to an approximate range of 1.4 miles (7,392 ft; published performance), making the 
system easy to operate and fun to fly. The Bebop 2 is highly suited to a novice operator, while also 
providing features beneficial to advanced users, including route planning and a software development 
kit (SDK) for system programming. It can support a wide variety of applications beyond familiarization, 
especially aerial filming, research, and training indoors, and to a limited degree, outdoors. 
 
Strengths 
¶ Simplistic, but reliable and highly-capable design that is easy for novice users to operate and service 

(maintain/repair); most intuitive user control of all systems tested (100% operational ease) that is easy to 
setup and fun to fly 

¶ Nimble, responsive, and self-correcting in translational flight 

¶ Provided excellent control and  situational awareness, when combined with Skycontroller and a tablet 

¶ Design offers protection of the integrated camera, which features unique software gimbaling for reduced 
mechanical complexity and weight-savings 

¶ Small overall footprint, which  is useful for indoor operations 

¶ Battery is compatible with both aircraft and Skycontroller 

¶ Detailed documentation provided 

 
Weaknesses 
¶ Requires smart-device to configure and operate 

¶ Relatively expensive, especially with Skycontroller ($844.97, as configured; 9th in cost-effectiveness 
ranking) 

¶ Four unique rotor blades are both color matched front/rear and feature opposing hub styles; can be 
confusing to new users and limits possible replacement parts 

¶ Propeller detachment occurred several times during takeoff (minimal safety impact due to small sizing, 
weight, and inertia); attachment could use improvement 

¶ Maximum speed, MTOW, and small size (reduced VLOS profile) limits outdoor operational range (reduced 
VLOS profile and increased susceptibility to wind effects) 

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

¶ Payload Capacity was not published; assumed to be zero 

 
Manufacturer Details 
Webpage: http://www.parrot.com/products/bebop2/ 

 

 

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  

Novice Suitability Score: 86.24 % (2nd of 12) 

 

  
Suitability measures marked in green, all others related to total performance scoring 

Features 
¶ FPV enabled (WiFi/digital, 5.8GHz, 720p 

streaming to controller) 

¶ Handheld controller featuring touchscreen 

¶ Three-axis gimbal and distortion free 
camera - 4K/30 frame per second (fps) ultra 
HD video (1080p/120fps slow motion video) 
and 12 MP imagery 

¶ Includes handheld SteadyGrip for use of 
camera, when not mounted to sUAS 

¶ WatchMe, FollowMe, and Return Home 
functions 

¶ Geofencing and No Fly Zone 

¶ MicroSD storage (4-128 GB) 

¶ 5,400 mAh battery (3S 11V LiPo) 

Ratings 
¶ Max Speed: 14.78 kts (published; 26.87% 

score) 

¶ Endurance: 25 mins (83.33% score) 

¶ Payload Capacity: 1.32 lbs (66% score) 

¶ Camera Quality: 4,000p and 12 MP (93.30% 
score) 

¶ Price: $1099.98 (68.57% score) 

¶ Comm Range: 1,200.00 ft (7.33% score) 

¶ Utility: 100.00% (score) of identified uses 

¶ Critical Metrics: 100.00% (score) available 

¶ Construction Quality: 90.59% (score) 

¶ Operational Ease: 85.44% (score) 

¶ Accuracy: 92.90% (score) 

¶ User Support: 89.54% (score) 

 
Total Performance Score: 75.32%  
(4th of 12) 
 
Cost-effectiveness Score: 14.60:1  
(10th of 12)
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Review 
The Yuneec Typhoon 4K earned the second-highest novice suitability score, receiving consistent marks 
across the individual measures. The operational assessment results indicate the Typhoon is an 
exceptionally well-rounded and constructed option to gain familiarity with multirotor operation, ensure 
safety, and support more advanced uses, upon mastery of basic operational skills. The system scored 
higher than average for endurance, payload capacity, camera quality, utility, critical metrics, 
construction quality, operational ease, availability and accuracy of reported values, and user support; 
and less than average for maximum airspeed (intentionally governed by manufacturer; can be released), 
pricing, and communication range. All equipment required to operate the system is included, as 
purchased, and the pricing is consistent with other high-quality and capable systems. Additionally, the 
controller provides an excellent ergonomic design to support use of advanced features, without the 
need to purchase and incorporate a smart-device (e.g., smartphone or tablet), and the system is capable 
of carrying a user-configured payload. The sUAS automatically prevents operation within four-miles 
from national aviation authority designated No-Fly Zones or above the designated 400 ft above ground 
level (AGL) ceiling. However, the manufacturer has provided some users with a means to unlock these 
limits, if they are able to properly demonstrate appropriate FAA approval (e.g., COA or Section 333 
Grant of Exemption). The Typhoon 4K is very appropriate to a novice operator, while also providing 
advanced features and capabilities useful to more experienced operators, especially to those planning 
outdoor operations in support of aerial filming, training, or research. 
 
Strengths 
¶ Ready to fly with full system functionality, as purchased (smart-device not needed) 

¶ Lightweight, given all the provided capabilities  

¶ High degree of stability, even with GPS disabled and placed in Angle mode; very quiet in operation 

¶ Excellent ergonomics, well thought out design of controller (e.g., placement and function of engine start, 
photo, and video buttons, rate and gimbal sliders, and touchscreen), as well as integration of components 
(smart-device not required for full operational functionality) 

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

¶ Battery warning features tactile shaking of the controller, as well as visible alert 

¶ Detailed documentation provided 

 
Weaknesses 
¶ Apparent that weight was a consideration in design, as construction material of some elements (e.g., 

gimbal and camera housing) appears very fragile 

¶ No obvious provisions for significant maintenance or repair of components 

¶ Indoor operations required disabling GPS and flying in Angle mode (not recommended by Manufacturer, 
results in reduced stability) 

¶ Control movements result in audible alerts, which can be confusing to a new user 

¶ Landing can be problematic, ŀǎ ǘƘŜ ŀƛǊŎǊŀŦǘ ǊƛǎŜǎ ŀƴŘ Ŧŀƭƭǎ όƛΦŜΦΣ ǇƻƎƻΩǎύ several times before finally settling 
on the ground 

¶ No-Fly Zone feature helps novices, but substantially limits advanced users 

 
Manufacturer Details 
Webpage:  http://www.yuneec.com/products/aerialuav/q500_4k 

 

 

http://www.yuneec.com/products/aerialuav/q500_4k
http://www.yuneec.com/safe-flying
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/
https://www.yuneec.com/download/manuals/typhoon_q500_instruction_manual_v2.1.pdf
http://www.yuneec.com/products/aerialuav/q500_4k
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DJI Phantom 3 (Standard)  

Novice Suitability Score: 86.19% (3rd of 12)  

 

Suitability measures marked in green, all others related to total performance scoring 

Features 
¶ FPV enabled  (WiFi/digital, 2.4GHz, 720p 

streaming to smart-device app) 

¶ Automatic flight assistance, including auto-
hover, No Fly Zone, and geofencing 

¶ Live GPS map, HD video display, camera 
controls, and simulator on DJI Go app 
(smart-device) 

¶ Three-axis gimbal and camera (f/2.8 
aperture) ς 2.7K/30fps HD video and 12 MP 
imagery 

¶ Ergonomic, lightweight controller with 
smartphone mount and built-in WiFi (.62 
mile range) 

¶ MicroSD storage 

¶ 4,480 mAh Intelligent Flight battery (4S 
15.2V LiPo)

Ratings 
¶ Max Speed: 31.10 kts (published; 56.55% 

score) 

¶ Endurance: 25 mins (83.33% score) 

¶ Payload Capacity: 0.66 lbs (33.00% score) 

¶ Camera Quality: 1,080p and 12 MP (69.28% 
score) 

¶ Price: $777.00 (77.80% score) 

¶ Comm Range: 3,273.60 ft (20.00% score) 

¶ Utility: 100% (score) of identified uses 

¶ Critical Metrics: 100% (score) available 

¶ Construction Quality: 90.43% (score) 

¶ Operational Ease: 91.31% (score) 

¶ Accuracy: 92.17% (score) 

¶ User Support: 99.05% (score) 

 
Total Performance Score: 76.08%  
(3rd of 12) 
 
Cost-effectiveness Score: 10.21:1  
(7th of 12) 
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Review 
The DJI Phantom 3 (Standard) is a flexible and adaptable sUAS with excellent handling characteristics, 
functionality, and substantial user base, achieving a novice suitability score within a .05% margin of the 
second-highest scoring system. It received high marks across many of the individual measures, indicating 
the Phantom 3 is a very well-rounded and constructed option to gain familiarity with multirotor 
operation, ensure safety, and support more advanced uses, upon mastery of basic operational skills. The 
system scored higher than average for maximum speed, endurance, pricing (less-expensive), utility, 
critical metrics, construction quality, operational ease, availability and accuracy of reported values, and 
user support; but less than average for payload capacity, camera quality, and communication range. This 
system provides the ability to interface a personal smart-device, using the DJI Go app, to unlock 
additional capabilities and advanced features, and the system is capable of carrying a user-configured 
payload. There are some significant limitations associated with use of this system that must fully be 
considered, especially by advanced operators. First, it requires user registration and update of firmware 
to operate the system (necessitating internet access and creation of a personal account). Secondly, it 
automatically prevents operation in those areas designated as No Fly Zones by the manufacturer, even 
when authorized to do so through appropriate FAA approval (e.g., COA or Section 333 Grant of 
Exemption). The Phantom 3 (Standard) represents an affordable option that is very appropriate for a 
novice operator, while also providing advanced features and capabilities, accessible through the DJI Go 
app and smart-device, that are useful to more experienced users. It is well suited for those planning to 
conduct operations both indoors and outdoors, in support of aerial filming, training, or research, as long 
as those activities are outside of specified DJI No Fly Zones. A mechanism for accommodation of FAA 
operational approval would increase the outdoor usability of this system. 
 
Strengths 
¶ Majority of construction exhibits solid workmanship 

¶ Aircraft setup is very intuitive (software is a challenge) 

¶ Excellent stability and responsiveness; easy to control and recover (some minor trim and position hold, 
when operated indoors); sufficient thrust kept in reserve to power out of many issues 

¶ Excellent documentation and support available (concise, easy to understand); large user community 

¶ No perceivable lag between aircraft and smart-device (DJI Go app) 

¶ Power level indicator on battery 

¶ Detailed documentation provided with a large user community 

 
Weaknesses 
¶ Requires smart-device to configure and operate 

¶ DJI Go app requires substantial user review to ensure all modes and settings are correctly configured; 
presents additional complication to a novice operator 

¶ System requires registration with DJI, prior to initial flight 

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

¶ Construction of controller, including smartphone clip, appears of lower quality than that of the aircraft 

¶ No Fly Zone feature helps novices, but substantially limits advanced users who may have appropriate 
authorization to fly in an area (automatically prevents flight) 

 
Manufacturer Details 
Webpage:  http://www.dji.com/product/phantom-3-standard 

 

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  

Novice Suitability Score: 82.61% (4th of 12) 

 

  
Suitability measures marked in green, all others related to total performance scoring 

Features 
¶ FPV enabled (WiFi/digital, 5.8GHz streaming 

to controller) 

¶ 2.4/5.8GHz transceiver with integrated 7-
inch touchscreen Android tablet 

¶ Actual Direction Control, GPS, Altitude, and 
Return to Home operational modes and a 
programmable Waypoints system 

¶ Three-axis gimbal and 1080p HD camera 

¶ MicroSD storage 

¶ Three Return to Home fail-safes 

¶ Optional OEM parachute recovery system 
available 

¶ 7,000 mAh battery (3S 11.1V LiPo) 

Ratings 
¶ Max Speed: 32.46 kts (verified in testing; 

59.02% score) 

¶ Endurance: 30 mins (100% score, 
maximum) 

¶ Payload Capacity: 0.80 lbs (40% score) 

¶ Camera Quality: 1,080p and 12.2 MP 
(69.64% score) 

¶ Price: $879.97 (74.86% score) 

¶ Comm Range: 3,281.00 ft (20.05% score) 

¶ Utility: 100% (score) of identified uses 

¶ Critical Metrics: 100% (score) available 

¶ Construction Quality: 82.47% (score) 

¶ Operational Ease: 85.57% (score) 

¶ Accuracy: 90.43% (score) 

¶ User Support: 75.29% (score) 

 
Total Performance Score: 74.78%  
(5th of 12) 
 
Cost-effectiveness Score: 11.77:1 
(9th of 12) 

 
 
 
 
 


