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MID-AIR COLLISION IN
UNCONTROLLED AIRSPACE

An ESi visualization helps investigators uncover
which pilot was at fault in an investigation where
there were no witnesses to the accident.

SITUATION

One morning, a two-seat single engine light plane, a Piper Super Cub, and
a thirteen passenger Cessna Caravan collided in uncontrolled airspace.
Tragically, both pilots and all passengers were fatally injured. The overall
weather that day was clear skies and calm winds. The Cub was straight
and level and cruising north at about 1,800 feet above sea level. The Caravan
took off to the south from an uncontrolled airfield a few miles to the east
of the Cub. The Caravan turned to a north-west heading and leveled off at
1,800 feet above sea level. Thus, the Cub and Caravan were co-altitude
and on converging headings for at least 30 seconds before they collided.

Both aircraft were operating under the Visual Flight Rules which obligated the
pilots to scan for other aircraft and take action to avoid a collision, this require-
ment is known as See and Avoid. Leading up to the collision, the pilot of the
Cub never saw the Caravan, nor did the pilot of the Caravan see the Cub,
causing a breakdown in the “See” part of the See and Avoid concept. The
initial analysis suggested that since the Caravan was the larger of the two
aircraft, it would be easier to see, and for the pilot of the Cub to See and
Avoid the midair collision.

ESi was retained to answer the question: Which pilot should have seen the
other first, and then taken evasive action to avoid the accident?

CASE STUDY

Practice: Aviation

ESi Consultants
Timothy P. Jung, Ph.D.
Senior Consultant
Aviation Group Director
tpjung@engsys.com
(720) 617-8159

Daniel H. Kruger, Ph.D.
Senior Managing Consultant
Manager of lowa Operations
dhkruger@engsys.com
(515) 509-2920

Services Utilized
* Flight Path Reconstruction
¢ Visualization
* Pilot Expertise

About ESi

For over 35 years, ESi has leveraged its
multidisciplinary team of engineers,
scientists, and professional technical
staff to investigate many major accidents
and disasters. Our technical expertise,
hands-on experience and state-of-the-
art facilities, combined with diagnostic,
analytical and physical testing capabilities
create an ideal environment for quickly
identifying and interpreting the facts of a
particular case.

Contact ESi

For more information visit our website or
call us toll free at 866.596.3994

WWWw.engsys.com




SOLUTION

To answer the question about which pilot should have seen the
other first, ESi reconstructed the accident using data from a hand-
held Global Positioning System (GPS) device on board the Cub
to reconstruct its flight path. Similarly, Automatic Dependent
Surveillance-Broadcast (ADS-B) data from the Caravan was used
to reconstruct the Caravan's flight path. Engineers used an ESi-
developed proprietary computer program to determine the aircraft

pitch and roll angles based on this data.

ESi created a simulation of the accident derived from scienti-
fically accurate data collected during the investigation to better
understand the midair geometry. Laser scans of exemplar
aircraft were used to create 3D CAD models of each aircraft
and then uploaded into Autodesk 3ds Max® software, which
has an accurate model of the terrain and solar lighting. The air-
craft were flown virtually in 3ds Max® at the correct orientation
(pitch and roll) along flight paths from the GPS and ADS-D
recorded data creating a time and spatially accurate re-creation
of the accident. ESi produced 3D visualizations from both pilots’
perspectives that placed the viewer in the pilot seat with a clear
view through the windshield and side windows. This allowed
those who viewed the animations to see what the pilots should
have seen before the collision. The animated visualizations
showed that it would have been difficult for the Cub pilot to see
the Caravan because it was directly to his right and out of his
primary visual scan while the Cub pilot would have to look off his
shoulder and into the sun. Furthermore, the Caravan was below
the horizon and nearly indistinguishable from the surrounding
terrain. Although the Caravan was the bigger aircraft, its size
was not a factor because the Cub pilot would have looked
directly down the nose of the Caravan.

The visualization from the Caravan pilot’s perspective showed
that it should have been easy for the pilot to see the Cub because
it was right in front of him, above the horizon, and contrasted
easily against the blue sky. Additionally, the Cub should have
been visible to the Caravan with the sun’s reflection off the side
of its fuselage.
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Accurate flight paths were created from the GPS and ADS-B data. However, they did not provide any insight into what the pilots
should have seen before the collision. The ESi simulation provided a non-biased, factual representation of the pilots’ views from
inside the cockpit. The animation told the story visually, which provided viewers with a more engaging and realistic experience than
they would have received from a spreadsheet or a report. As a result, the animation enabled a favorable settlement for the client.
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