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Loss of control involving remotely
piloted aircraft Pulse Aerospace
Vapor 55

What happened

On 27 September 2016, a Pulse Aerospace Vapor 55" remotely piloted aircraft (RPA), was
operating a test flight at Lighthouse Beach, Ballina, New South Wales (Figure 1).

Figure 1: Photo of a (different) Vapor 55 RPA

Source: www.skylineuav.com.au

According to telemetry data’ recorded on the remotely piloted aircraft system’s ground control
station (GCS), at about 0910 Eastern Standard Time (EST), the RPA lifted off from its start
position in front of the surf clubhouse (Figure 2). About 30 seconds later, when the RPA was at an
altitude of about 36 ft, it entered ‘manual’ flight mode. The RPA then tracked according to manual
inputs from the pilot for about 7 minutes, at which time (when at 124 ft altitude) the data-link signal
was lost. Thirty seconds later, the RPA entered the ‘home’ flight mode, and commenced tracking
to the programmed home position at an altitude of 154 ft. The last position of the RPA recorded by
the GCS was about 165 m NNE of the start position, and about 4 km SE of Ballina/Byron Gateway
Airport.

In the home flight mode, the RPA did not respond to the flight control inputs made by the pilot and
the pilot subsequently lost sight of the RPA. The RPA was not found despite an extensive search.

' The Pulse Aerospace Vapor 55 is a helicopter, gross weight 25 kg, with a maximum cruise endurance of 60 minutes,

controlled via a laptop computer operating the ground control station and flight controls (joystick).

2 The telemetry data is sent from the RPA to the ground station and stored.
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Figure 2: Recorded RPA track
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Source: Google earth and remotely piloted aircraft system operator, annotated by ATSB

Mission planning
Prior to the flight, the pilot's preparation for the planned mission involved using Google earth on a

computer (not the GCS), and selecting a north-western and a south-eastern reference point.
These markers defined an outer rectangle, within which the flight was to take place (Figure 3).

Figure 3: Planned operating area defined using NW and SE markers
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Source: Google earth, annotated by ATSB
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The pilot then transferred an image of the google earth map for the area onto the GCS using a
USB stick, and uploaded it to create the ‘Lighthouse Beach’ mission. To georeference® the image,
the pilot then overlaid the markers in the image with a point icon on the controller, and entered the
latitude and longitude of two positions into the dialogue box on the GCS. The north-western GCS
marker is visible in the top left corner of Figure 4, but the latitude and longitude values visible are
image text only.

Once the image had been georeferenced, the pilot then used the graphical interface to place the
start and home icons and any intervening waypoints for the planned mission (Figure 4).

Figure 4: Image uploaded onto GCS with planned mission overlaid
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Source: Remotely piloted aircraft system operator, annotated by ATSB

Incorrect georeference

The remote pilot reported that both they and an observer checked each waypoint before the flight,
verifying latitude, longitude, altitude and height. However, the GCS data shows that during the
planning phase, while the north-western marker was correctly assigned, the south-eastern marker
was incorrectly assigned to a georeference point with a latitude in the northern hemisphere. This
resulted in all of the waypoints and home location being incorrect, as they were created by
dragging icons on the georeferenced image. Waypoints 2, 3, 6 and 7 had latitudes in the northern
hemisphere, and the home position was assigned to 17.222395° S and 153.591582° E. That
location was in the Coral Sea Islands about 1,200 km north of the start position (Figure 5).

3 Georeferencing means to assign a physical location (coordinates) with a position in an image.
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Figure 5: Actual location of home position and waypoints from the GCS
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Source: Google earth annotated by ATSB

The RPA's start position was correct as it was obtained using the RPA’s GPS. As the aircraft
entered manual mode after take-off and the pilot did not initiate the automatic mode to fly the
programmed mission, it was only when the RPA lost the datalink, stopped responding to the pilot's
manual control inputs and commenced tracking for the programmed home position, that it left the
planned operating area. The pilot can also manually give the ‘home’ command. In all home and
automatic modes, the handheld controller is ignored unless the pilot gives the ‘manual’ command
via the GCS application and manually takes control of the RPA.

The GCS has a ‘flight plan’ tab, which shows the planned distance and time (among other items)
for the mission, which could have alerted the pilot to the incorrect latitude references. However, a
check of the flight plan tab had not been included in the operator’s pre-flight procedures. In
addition, the flight plan tab includes a measure tool that can be used to check that the map size is
correct.

The manufacturer advised that the following steps are included in their pre-flight procedure
specified in the aircraft flight manual:

o verify flight plans

¢ verify lost communication home waypoint.

The operator stated that there was no further detail of the verification process in the manual.

The default hemisphere was north (N) in the GCS for entering positions. The manufacturer stated

that there was no feature that would change the default (to south (S)). The manufacturer assessed
that changing the default could lead to issues with the conduct of appropriate pre-flight checks.

The operator reported that information about the default setting to north was not provided in the
Aircraft Flight Manual.
Loss of data-link signal

The RPA system commands homing after 10 seconds of data link loss when in automatic mode
and 2 seconds if in manual mode. In this incident, as the RPA was in manual mode, it initiated
homing after 2 seconds.
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The cause of the lost signal could not be determined. The operator thought that there may have
been interference from a media outside broadcast unit located about 30 m from the GCS.
However, the media personnel advised the operator that they were using a satellite
communications link and therefore should not cause interference.

Appropriate action

The manufacturer advised that once the aircraft commenced tracking to an incorrect home
location, the appropriate action would have been to use the ‘hold’ or ‘manual’ command so that
the joystick flight control could be used.

The remote pilot advised that they had attempted to use the ‘hold’ command, as they were shown
in their training, but the RPA did not respond. No evidence of this was recorded in the GCS data.

Safety analysis

Although the pilot reported having completed the pre-flight preparations and associated checks,
the data stored on the GCS showed that the incorrect (northern) hemisphere was assigned to the
south-eastern georeference marker at the time the map image was created. This led to the home
position being assigned a location in the Coral Sea Islands, so when the RPA lost signal and
tracked for home, it headed north and was not recovered. The same outcome would have
occurred if the pilot had selected the RPA to fly home, even with a continuous data-link signal.
While all of the intermediate waypoints were also incorrect, as the GCS remained in manual
mode, the RPA did not attempt to track to any of those waypoints.

Findings

These findings should not be read as apportioning blame or liability to any particular organisation
or individual.

e The south-eastern point used to georeference the image on the ground control station map
was selected to a northern hemisphere latitude, which resulted in incorrect waypoints and
home position for the mission.

e The RPA data-link signal to the ground control station was lost, so it commenced tracking to
the programmed home position, which was in the Coral Sea Islands at a latitude 17.22° S,
about 1,200 km north of the start position.

Safety action

Whether or not the ATSB identifies safety issues in the course of an investigation, relevant
organisations may proactively initiate safety action in order to reduce their safety risk. The ATSB
has been advised of the following safety action in response to this occurrence.

Manufacturer

As a result of this occurrence, the RPAS manufacturer has advised the ATSB that they are taking
the following safety actions:

e Audit of training curriculum to ensure that pilots understand how to verify GPS coordinates,
interpret their values and signs. The training course will continue to train pilots on the tools
available to them within, and outside of the GCS software.

e Share this incident with operator trainers so that new operators can learn from the events of
this incident.

e Continued education and outreach discussions with RPAS operators pertaining to decreased
mishap rates through training and currency policies.



Remotely piloted aircraft system operator

As a result of this occurrence, the remotely piloted aircraft system operator has advised the ATSB

that they are taking the following safety actions:

e The pre-launch checklists have been modified to include additional and enhanced procedures
to verify data input and flight plans.

¢ Investigate the fitting of either GPS or cellular tracking devices to remotely piloted aircraft.

e Update the risk assessment form to include location of external broadcast stations such as
television outside broadcast units.
e Brief all company pilots on the event for safety and education purposes.

e Continue liaison with the manufacturer.

Safety message

Incorrect reference data can have potentially serious consequences in remotely piloted and
manned aircraft. It is imperative that remotely piloted aircraft systems incorporate means of
minimising the opportunity for errors to occur and also for detecting and correcting errors that do
occur.

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. RPA operators should expect data loss events and prepare
for these appropriately.

The ATSB SafetyWatch highlights the broad safety concerns that come
out of our investigation findings and from the occurrence data reported
to us by industry. One of the safety concerns relates to data input errors.

General details

Occurrence details

Date and time: 27 September 2016 — 0910 EST

Occurrence category: Accident

Primary occurrence type: Loss of control

Location:

Aircraft details

Manufacturer and model:

Registration:
Serial number:
Type of operation:
Persons on board:
Injuries:

Aircraft damage:

4 km NE of Ballina/Byron Gateway Airport, New South Wales

Latitude: 28° 48.93' S Longitude: 153° 35.65' E

Pulse Aerospace Vapor 55
Not required
DPISSLHB270916

Aerial work

Not applicable Not applicable
Ground — 0

Unknown (Missing)

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:


http://www.atsb.gov.au/safetywatch/data-input-errors.aspx

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 operations
involving the travelling public.

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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