
sUAS Operations Over People
Challenges and Opportunities

David Arterburn
Director, RSESC 

Principal Investigator FAA UAS COE Task A4, A11 and A14
(256) 824-6846

arterbd@uah.edu
http://www.uah.edu/rsesc/

about:blank


Background
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• FAA UAS COE published three reports since 2015 for Task A4, A11 and A14
– Task A4 UAS Ground Collision Severity Evaluation (2015-2016)

• Identified the most significant threats to the public and crews operating sUA platforms:  
Blunt force trauma and lacerations

• Began development of ATD-based impact test methods to assess sUA injury potential (hypothesis was 
formed)

– Task A11 Part 107 Waiver Request Case Study (2015-2016)
• Explored the data requirements and analysis needed to submit a Part 107 waiver for flight over people.
• Exercised the FAA approval process and defined standards that might be used to improve the waiver process
• Successfully submitted of a Part 107 waiver for flight over people for the Phantom 3 Standard and Advanced, 

for flight over a graduation ceremony
• Included new methodologies for determining safety thresholds other than those used by the Range 

Commanders Council (RCC) 

– Task A14 UAS Ground Collision Severity Evaluation (2017-2019):
• Provided recommended path for applicants to prove safety as part of a Part 107 “flight over people waiver”
• Recommended methods were incorporated with ASTM 3389 and included both ATD and PMHS test data
• 91 flight test points, 155 simplified impact tests, 133 full ATD impact tests 41 PMHS tests, FEA simulations
• 16 different aircraft and objects were used in impact tests ranging from 0.75-13.2 lbs



Research Impact
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• ASTM F3389 Standard Test Method for Assessing the Safety of Small Unmanned Aircraft 
Impacts Published in June 2020

– Test data from Task A14 informed the test methods and methodology

• Transport Canada published Standard 922 and Draft AC 922-001 RPAS Safety Assurance

– Very similar to the ASTM F3389 methods and test methods consistent with Task A14

• EASA Published Easy Access Rules for Unmanned Aircraft Systems(Regulations (EU) 
2019/947 and (EU) 2019/945) 

– Weight based (Maximum Takeoff Mass [MTOM]) methodology informed by Task A4 and Task A14 
research data

• FAA Published Operations Over People Final Rule for 14 CFR Part 107 based upon NPRM 
published in 2018

– FAA funding a contract effort to establish a Method of Compliance Framework consistent with the 
NPRM consistent with Task A14 methodologies

– ASTM F3389 being revised to add a Method D for Energy Transfer Testing Methodology



Commonality Among CAA Rules

3/17/2021 4

• Common Aspects of the CAA Rules
– All CAA Rules identify the following hazards:

• Blunt force trauma impacts
• Blade lacerations resulting from collisions
• Loss of control drones/operator error

– Common altitude restrictions
– Consistently apply terms like assembly of people
– Established Declaration of Compliance from OEMs for aircraft for types of sUAS operations
– Least risk drones at 250g = 0.55 lbs

• Difference among the CAA Rules
– Inconsistency in the application of injury metrics used for declaration of compliance
– Inconsistency in the application of A14 principles associated with impact KE (mass and speed)
– Inconsistency in OOP categories
– Inconsistency in the operator responsibility for separation from non-participants
– Flight over people and near people is used differently
– Definitions for methods of compliance to various rules are applied differently
– Inconsistent use of operational risk assessments to support certain operations



EASA, Transport Canada and FAA OOP Comparison
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EASA, Transport Canada and FAA OOP Comparison

3/17/2021 6

Drones are listed only if they have an RPAS Safety Assurance declaration 
submitted by their manufacturer. If your drone isn’t listed, the 
manufacturer may have yet to submit the declaration or the declaration 
is yet to be reviewed. You’ll be issued a new registration certificate if the 
declaration is submitted. Contact your drone’s manufacturer to ask if a 
declaration will be submitted.



EASA, Transport Canada and FAA OOP Comparison
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Challenges
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• Safety

– Different Methods of Compliance using different injury metrics creates inconsistencies in 
understanding and sharing safety data across CAAs

– Injury metrics test data can be consistently applied and refined if a common test method is used

• Bilateral Agreements

– Bilateral agreements for sUAS will be impossible to apply

– Declaration of Compliance Label for FAA Category 2 and 3 Operations vs EASA CE Class Identification

• Labels for Drones requires harmonization to grow the market space

• CAA reciprocity of Declarations of Compliance for platforms from CAAs with fundamentally different 
requirements and different operational frameworks is unlikely

• Injuries due to ground collision are the same regardless of the CAA

– Goal should be a clear standard with reasonable risk from which a professional sUAS organization can 
select the right platform for the operation

– The use of Safety Assurance Levels and Operational Risk Assessments varies across the CAA but could 
be harmonized based upon common injury severity testing



Opportunities
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• Need an international study to define injury risk values for sUAS impacts
– A14 test methods used automotive injury risk values due to the need to move quickly
– Development of an appropriate simple target for sUAS tests will also be helpful
– Funding and time are required, but result will be a better understanding if injury risk

• Need common definitions and approaches to safety
– Operation near People
– Operation over people
– Level of Safety for uninvolved people/non participants (What are we protecting and to what level?)
– Common Categories for sUAS Labels/Markings (Role this approach into the operating rules)

• 50th percentile male or a one year old child?
• Disability due to blade lacerations or is fatality the standard
• How do we define Most Probable Worst Case for impact orientations?
• Can an operator be responsible for following the flight manual when under VLOS rules or do all limitations need to be 

software limited to achieve safety?

• Industry needs to play a more active role
– Engagement on Standards Committees

• Refinement of F3389
• Laceration test standard
• Standard and test method for blade guards

– Development of designs to reduce blunt force trauma and reduce risk of laceration injuries



Questions
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