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RPAS ownership in Australia

• Number of registered owners is increasing

– 1,050 as of 1 July 2017

– 1,645 as of 22 July 2019

• Actual RPAS numbers not clear, however…

• Number of encounters is also increasing



RPAS Safety Occurrences

• ATSB only investigated 11 RPAS occurrences to date

• Most investigations involve collision with terrain

• Most occurrences not investigated, but still enrich the 

dataset



Collisions with terrain

• Likely underreported

– Lack of awareness of obligations

– Lack of accountability

• Reporting from industry definitely increasing

• Most occurrences not investigated, but still enrich the 

dataset

• Greatest risk RPAS pose is to other aircraft



Near encounters 
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Near encounters

• Number of encounters increasing year-on-year

• Mostly high capacity transport

• RPAS commonly seen during approach at major airports

• RPAS make and model almost never identified

• Number of weekend occurrences suggest non-

commercial RPAS operations



Likelihood of a collision





Summary of collisions
Summary of collisions in Europe and USA up to 2016



Collisions from 2017 to date

• USA, 21/9/2017: USAF UH-60 & DJI Phantom 4

– Damage to the Blackhawk’s main rotor, window frame, transmission 

deck

• Canada, 12/10/17: King Air 100 & Unknown

– Final approach. Scratches and scrapes on left wing & de-icing boot

• Netherlands, 28/10/2017: Antares 20E Glider & Unknown

– Struck right winglet, resulting in damage and delamination

• Argentina, 11/11/2017 737-800 & Unknown

– Final approach. Struck below windshield, ‘minor damage’



Collisions from 2017 to date

• UNCONFIRMED: Argentina, 22/12/2017 737-800 & 

Unknown

– Final approach. Reports the drone struck an engine. 

Unsubstantiated photo of damage to several fan blade tips.

• UNCONFIRMED: Canada, ~22/02/2018: Cessna 172 & 

Unknown (not confirmed to be RPAS)

– Turning final. Struck left wingtip, destroyed wingtip fairing, damaged 

outer rib



Possible consequences of a collision

• Impact location
– Existing birdstrike data

– Dynamics of flight

• Potential damage
– RPA construction

– Aircraft type

– Relative trajectories



Possible consequences of a collision

Using birdstrike data to predict RPAS impact 

locations and outcomes:

Advantages Limitations

• Large dataset
• Covers all modes, most phases of 

flight
• Relatively complete data due to 

strong reporting culture

• Behaviour differences (e.g. flocking,
startling)

• Different ‘habitats’
• Very different impact behaviour
• Missing information on damage



Possible consequences of a collision
Number of bird ingestions by operation type, 2006-2015

• Majority of ingestions occur in the High capacity transport category (big 

engines)

• Percentages should be a reasonable approximation for RPAS ingestion 

in the event of a strike



Possible consequences of a collision
Number of birdstrikes sorted by part damaged and operation type, 2006-2015



Possible consequences of a collision
Percent of damaging birdstrikes per operation type, 2006-2015



Monash University/CASA Study

• Used a ballistic equation to determine if RPAS components could 

penetrate aircraft

• Found all but the smallest RPAS components would penetrate 

aircraft below ~175 knots

• Assumed perpendicular trajectory, perfectly rigid components, 

aluminium skin

– Many modern aircraft using composite structures

– GLARE known for impact resistance

– Impact trajectories likely to be oblique

– RPAS components unlikely to be extremely rigid



EASA’s ‘Drone Collision Task Force’ Report

• Based on feedback from industry stakeholders e.g. 

manufacturers, regulators, safety agencies

• Highest risk areas:
– fuselage above/below windscreens

– engines

– tailplane/wing leading edges and flaps

– nose/radomes/antennas

– windscreens

– propellers

• 3.5 kg+ pose risk to any aircraft at any altitude

• 1.5 kg less of a threat below 10,000 ft (slower speeds)



DfT, MAA, BAlPA Mid-Air Collision Study

• Used experiments and finite-element modelling

• 4 kg drone could cause windscreen failure below cruise 

speeds

• 1.2 kg drone did not cause failure at any speed (for RPT)

• Windscreens without birdstrike certification (rotary or 

GA) can fail with RPAS as small as 400 grams, at well 

below cruising speeds

• Tail rotors susceptible to any RPAS at any speed

• Density of components is critical



Consequence of engine ingestion

• Lower likelihood for turboprops and reciprocating, though 

outcome could be severe

• The largest turbofan engines are certified to withstand 

birds of up to 3.65 kg

• No certification for RPAS, possibility of uncontained 

engine failure, fire etc.



A fun, but flawed example



Conclusions

• Collisions between RPAS and piloted aircraft expected in 

Australia in the coming years

• Areas of highest concern:

– Flight surfaces of light aircraft

– Helicopter tail rotors

– Uncertified windscreens

– RPT windscreens (low likelihood but adverse outcome)

– Engine ingestion

• Far more research required



Questions?




