Aeronautics

Synthetic Vision System for
Aeronautical Applications

Via flight management visualization display providing
preview, rehearsal, and real-time visual acquisition of
flight mission progress

NASAs Langley Research Center has developed a synthetic 3D
visualization flight display, which presents flight data information in an
intuitive way using 3D computer graphic capabilities. The flight crew
can preview and rehearse flight maneuvers in a realistic environment.
The display also provides an unimpeded visualization of the
surrounding environment in the case of inclement weather, enabling
safer flying conditions. Flight crews can rewind/fast forward/pause to
certain areas of an approach or go-around and discuss abort
strategies or point out dangerous terrain. New pilots can safely train
on upcoming flights because of the intuitive and easy-to-follow
technology. Seasoned pilots will notice the current paper chart
arrangement but with information presented in a quickly interpretable
manner. Flight crews can use the technology as a refresher for
destinations less frequently traveled. The technology is widely
applicable for civilian, military, and even unmanned flights.
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BENEFITS

=

Safety - Increased safety
through better training and
realistic terrain visualization

Training - Preflight training
as well as practice landing
during flight. Modeled after
standard FAA approach
and departure aeronautical
charts, thus providing
potential savings in airline
training costs

Multiple platforms -
Applicable for manned and
unmanned flights with
significant potential in the
area of Moon and Mars
missions
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THE TECHNOLOGY

Theincreased drive for flight safety as well as the adoption of unmanned flights have
created afield of development around increasing the information available to the pilot.
One such application currently in development at NASA Langley utilizes flight datain
conjunction with flight plans and historical datato build a 3D synthetic flight plan. The
synthetic flight plan allows the pilots to rehearse maneuvers such as landing by
simulating the environment they will seein asrealistic amanner as possible.

Current flights use a system known as an electronic flight bag. The flight bag provides
important flight information to the crew. The synthetic visualization system was
developed from a pilot-centric design rather than digitizing aeronautical charts. The
system provides layered information in addition to the environmental image, such asa
visualized flight path and terrain highlights, both in arehearsal mode as well asreal-time
rendering.

(Top) E-paper (left) and the MRT display (middle & right) concept (Bottom) Paper charts (left),
typical electronic flight bag (middle), and the NASA-developed Mission Rehearsal Tool (right)
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APPLICATIONS

The technology has several potential
applications:

2 The technology enables improved
products for a variety of commercial
and military applications:

< Manned aerospace - flight plan display

2 Unmanned aerospace - real-time 3D
environment

2 Oceanographic - synthetic 3D
environment for rehearsing complex
underwater exploration routes

PUBLICATIONS

Patent No: 8,164,485




