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Loss of operator control involving an
Aeronavics SkyJib 8 remotely piloted
aircraft

What happened

On 29 March 2015, an Aeronavics SkyJib 8 remotely piloted aircraft (RPA) (Figure 1) was being
used to assist with media coverage of the International Cricket Council World Cup Final, at the
Melbourne Cricket Ground (MCG), Melbourne, Victoria. The RPA was being operated from the top
of the south-western scoreboard of the MCG. The operating team consisted of:

o a flight controller, who piloted the RPA

e aground station controller, who performed a range of functions including monitoring the
position of the RPA and providing a back-up control for the flight controller

e acamera gimbal controller, who controlled the camera mounted beneath the RPA.
Figure 1. RPA prep
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Source: RPA operator

The accident flight followed four earlier uneventful flights that day. The crew completed all pre-
flight checks® and made broadcasts on appropriate air traffic frequencies, then launched the RPA
at about 1430 Eastern Daylight-saving Time. On this particular flight, the operator intended to
capture footage of the MCG and surrounds as the competing teams entered the MCG and during
the pre-match ceremonies. The RPA'’s take-off and departure were normal. The RPA was flown
slowly southward toward Hisense Arena (Figure 2), climbing to a height of about 300 ft above
ground level. The route was similar to that flown during earlier flights, without incident. All three
control systems (flight control, ground station control and camera gimbal control) appeared to be
functioning normally during the departure and transit to Hisense Arena.

Pre-flight checks included confirmation that the GPS had acquired a sufficient number of satellites, the RPA ‘home lock’
feature was functional, and that battery systems were fully charged. The ‘home lock’ feature allows the flight controller
to command the RPA to return to its starting point, using the flight control system ‘return to home’ function. The ‘return
to home’ function uses GPS information to command the RPA to return to its starting point.
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About 2 minutes into the flight and soon after the competing teams entered the MCG, with the
RPA over the northern roof of Hisense Arena, the camera gimbal operator lost control of the
gimbal. The gimbal operator reported the loss of control to the other team members. Several
seconds later, the ground station controller also lost communication with the RPA. At that point,
with the RPA moving slowly southward over Hisense Arena, the flight controller made a decision
to discontinue the flight and return the RPA to the top of the scoreboard. The flight controller made
appropriate control inputs but found that the RPA was unresponsive, and it continued to move
slowly southward.

Having lost normal control of the RPA, the flight controller commenced alternate RPA recovery
procedures. The flight controller switched from GPS to attitude mode,? but was still unable to
control the RPA. The flight controller then activated the ‘return to home’ function, but this was also
ineffective. The flight controller then reverted to manual control, in an attempt to recover control of
the RPA, but the RPA remained unresponsive. Throughout this time, the ground station controller
continued attempts to re-establish communication with the RPA, also without success.

About 20 seconds after the initial control problems, the RPA commenced travelling at medium
speed in a westerly direction, and began slowly descending. The flight controller continued
attempts to re-establish control by switching between control modes and again activating the
‘return to home’ function, but all attempts were unsuccessful. When the RPA reached a point
south of Rod Laver Arena, it appeared to cease lateral movement and stabilise just above treetop
level. Continued attempts by the flight controller to regain control were unsuccessful, and the RPA
descended beneath the treetops, out of sight of the controlling crew.

The RPA collided with terrain on the median strip on Batman Avenue to the south of Rod Laver
Arena, a little over 3 minutes after the flight had commenced. The operating crew had maintained
line of sight with the RPA until it descended beneath the treetops. Initial control difficulties were
experienced when the RPA was just over 200 m from the position of the operating crew. The
collision with terrain was about 450 m from their position (Figure 2).

There were no injuries to people on the ground, and no damage to other property, but the RPA
and associated equipment were substantially damaged during the collision.

GPS mode provides RPA position and attitude stabilisation, while attitude mode provides platform stabilisation without
GPS position stabilisation. In attitude mode, control inputs are required to counter the effects of wind. The control mode
will switch automatically from GPS mode to attitude mode after a set time if the GPS signal is lost.

Manual mode is the most basic form of RPA control. In manual mode, the RPA is controlled by flight control stick
inputs, without position or attitude stabilisation.
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Figure 2: Approximate flight path of the RPA, from the take-off location on top of the
south-western scoreboard at the MCG, to where control was lost over Hisense Arena and
the collision location on Batman Avenue

o s N L Melbourne
A ke 2 Cricket
Rod Laver Arena ¢ s - NE Ground

- -t L
T

. ) i Approximate flight path of the &S
Approximate location where & e ] 4 RPA (shown in yellow)
RPA collided with terrain . -~ —~ : L
2. 4 ‘N : ! ,.....' . %,

\ 3 N X»
k"

S .Y 2\ P / . Approximate area where |
G V" LV A 4 : control of the RPA was lost
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Operator’s approval and risk assessment

The operator had approval from the Civil Aviation Safety Authority to operate the RPA near people
and over populous areas while taking aerial photography during the event. The approval included
a number of conditions related to such things as RPA control capabilities, the operating area and
the operating environment. The operator had also conducted a risk assessment relevant to the
flight during which the accident occurred. This assessment included consideration of a range of
environmental factors, and outlined a number of risk mitigation measures. Among other things, the
risk assessment included consideration of:

e weather conditions that may affect control of the RPA

¢ light conditions that may affect the ability of the operating crew to maintain visual contact with
the RPA

¢ the intended flight path with respect to the location of people and property
o the location of structures, other obstacles and other air traffic that may affect the flight
¢ the adequacy of emergency procedures and possible equipment failure modes

o the operating environment in terms of noise and possible distractions (operating crew and
members of the public).
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Operator’s investigation

The operator investigated the accident, with a particular focus of establishing the reasons for
which control of the RPA was lost. The investigation included consideration of a number of
system-related and environmental factors, and the behaviour of the RPA following the loss of
control.

The operator’s report concluded that radio frequency interference was the most likely cause of the
accident. The volume of radio frequency traffic at the time of the accident was probably
substantial, and perhaps sufficient to override RPA control signals. Numerous fixed
telecommunications facilities and mobile broadcast vehicles in the vicinity of the MCG were
probably transmitting at the time of the accident. Over 93,000 people attended the event, many of
whom were probably using personal mobile communication devices at about the time of the
accident. Furthermore, the use of portable communication devices by event management
personnel (such as security and emergency services personnel) may also have contributed to the
volume of radio frequency traffic.

The operator considered that the behaviour of the RPA was consistent with signal interference or
confusion, rather than signal loss. In the event that the signal was lost, the RPA would have
entered a fail-safe mode. In fail-safe mode, if the RPA had a valid GPS signal it would have
returned to the starting point and landed. Without a valid GPS signal, the RPA would have held
position, then descend slowly in that position, until touch down. Additionally, the operator found no
evidence that there was any fault with the RPA control systems or any hardware issues, which
may have resulted in the loss of control.

The operator’s investigation report commented that very similar operations had been conducted
without incident prior to the accident flight. On this particular flight, the scale of the event, and
probably the amount of associated radio frequency traffic, were more substantial. The operator’s
report also acknowledged that further testing and analysis was required before the primary cause
of the accident could be confirmed beyond doubt.

Safety action

As a result of this occurrence, the RPA operator has advised the ATSB that they are planning
further tests to better understand the nature of the loss of control of the RPA. A better
understanding of the nature of the problem may allow identification of engineering measures to
reduce the risk associated with the possibility of radio frequency interference.

The operator also intends to review procedures and update risk assessments considering the
circumstances surrounding this accident.

Safety message

On this occasion, the available evidence suggests that a high volume of radio frequency traffic
compromised RPA control and communication functions. This accident highlights the need for
careful consideration of ‘what might be different this time’ during risk assessments, including the
identification of appropriate risk mitigation strategies. Although the operator had conducted a risk
assessment for the accident flight, the possible effects of a substantial increase in the volume of
radio frequency traffic had not been specifically considered.

In a broader sense, this accident highlights the ongoing importance of appropriate RPA
operational controls and procedures. These are particularly important where operations are
intended in the vicinity of populated areas or other air traffic. The careful application of operational
controls and procedures, underpinned by robust risk assessment, will become increasingly
important as relevant technologies develop further and new RPA applications continue to emerge.

Important information for RPA operators, including information about relevant regulations,
operational approval requirements and RPA associations, is available on the CASA website.


https://www.casa.gov.au/operations/standard-page/remotely-piloted-aircraft-rpa

General details

Occurrence details

Date and time: 29 March 2015 — 1430 EST

Occurrence category: Accident

Primary occurrence type: Collision with terrain

Location: Near the Melbourne Cricket Ground, Melbourne, Victoria

Latitude: 37°49.36' S Longitude: 144°58.67' E

RPA details

Manufacturer and model: Aeronavics SkyJib 8 (v2.0) remotely piloted aircraft

Registration: N/A (not required)

Type of operation: Aerial photography

Damage: Substantial

About the ATSB

The Australian Transport Safety Bureau (ATSB) is an independent Commonwealth Government
statutory agency. The ATSB is governed by a Commission and is entirely separate from transport
regulators, policy makers and service providers. The ATSB's function is to improve safety and
public confidence in the aviation, marine and rail modes of transport through excellence in:
independent investigation of transport accidents and other safety occurrences; safety data
recording, analysis and research; and fostering safety awareness, knowledge and action.

The ATSB is responsible for investigating accidents and other transport safety matters involving
civil aviation, marine and rail operations in Australia that fall within Commonwealth jurisdiction, as
well as participating in overseas investigations involving Australian registered aircraft and ships. A
primary concern is the safety of commercial transport, with particular regard to fare-paying
passenger operations.

The ATSB performs its functions in accordance with the provisions of the Transport Safety
Investigation Act 2003 and Regulations and, where applicable, relevant international agreements.

The object of a safety investigation is to identify and reduce safety-related risk. ATSB
investigations determine and communicate the safety factors related to the transport safety matter
being investigated.

It is not a function of the ATSB to apportion blame or determine liability. At the same time, an
investigation report must include factual material of sufficient weight to support the analysis and
findings. At all times the ATSB endeavours to balance the use of material that could imply adverse
comment with the need to properly explain what happened, and why, in a fair and unbiased
manner.

About this report

Decisions regarding whether to conduct an investigation, and the scope of an investigation, are
based on many factors, including the level of safety benefit likely to be obtained from an
investigation. For this occurrence, a limited-scope, fact-gathering investigation was conducted in
order to produce a short summary report, and allow for greater industry awareness of potential
safety issues and possible safety actions.
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