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Quadelta AbStraCt

A Hi-performance computing resources
In LVC environment may be optimal
solution

A In reality, many hi  -fi simulations may
be constrained by less than state -of -
the -art hardware

A For this project, Qua  delta maximized
visualization & data analysis
performance while constrained by
limited hardware specs



Quadelta OverVIeW

Military Flight Operations Quality
Assurance

nNnea knowl edge manage
that uses flight data to provide timely
guantitative information on aircrew &
aircraft performance to improve
maintenance, operational readiness,
safety, & training.o



auea MFOQA System Architecture
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e BlUE Seat Equivalent

A MFOQA computer hardware
resource utilization will consist of

specifications equivalent to an
NMCI CLI NOOO1AC nBI

A BSE represents maximum
hardware performance for
workstations that will host MFOQA



Quadelta TeSt Purpose

Eval uate NMCI BSEOS
specs by running customized flight
visualization & data analysis software

In preparation for award of MFOQA

flight visualization software



Methodology

Quadelta

A Develop capable, cost-effective 3-D
synthetic environment to test NMCI
BSE visualization

I Frame Rate (Hz)
I Frame Resolution (pixels)
I Frame Size




e High Level Process

Reduce RAM footprint by trimming elevation &
Image data to correspond to flight path bounds

Convert elevation & image data to VRML to
allow MATLAB processing; embed 3-D objects
as desired

L]

Determine r educti on of t e
hardware can achieve frame rates

Interpolate flight data so samples per second
match established frame rates




Quadelta leltatlons

A Synthetic environment limited to
DTED-1 & CIBS5 terrain image data
from NGA

A Resolution & RAM footprint must be

reduced to Increase frame rate within
BSE



Quadelta TeSt Data

A Data from 4 NAS Lemoore flights
A NGA CIB5 mapping data draped over terrain

A DTED1 & CIB5 not corresponding to flight
path trimmed away




8 ol Final Scene
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aaee  Virtual Reality Toolbox
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viorés Berownn Barewrg Ragardng iy

A NAS Lemoore 3-D synthetic environment in The
Mat hWor ks MATLAB after

A Altitude is ~11,000 feet; haze enhances reality ||
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Grayscale 8-bit or 256 different shades



Quadelta VI rtu al F/A'lSS

Virtual F/A-18
allows
visualization of
flight data from
mission

A F/A-18 added after conversion of
synthetic environment to VRML

A Terrain resolution reduced to improve
animation frame rate
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Interpolation

Quadelta

A Flight data provided by NAVAIR was
1 Hz; ideal frame rate Is 30 Hz

A BSE incapable of achieving 30 Hz

A Flight data interpolated to BSE-
achievable frame rates using MATLAB

A Synthetic environment quality improved
once Interpolation completed
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8 i BSE Performance

Measured by:

A Frame rate

A RAM required to open scene
A Resolution (pixel count)

Hard banking turns
were the most
challenging to meet
performance
requirements



Quadelta Frame Ra.te

Frame Rate increased by:

A Trimming elevation data to reduce
RAM footprint

A Reducing terrain image data resolution

A Reducing elevation data resolution
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auiea F1NAI Adjustments & Results
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A Elevation ata resolution reduced from
100 to 150 meters

A Terrain image data resolution reduced from
5 to 20 meters

A Resolution adjustments were necessary to
meet BSE visualization performance specs
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.. Adaptability

Teton County,
WY

synthetic
environment
220+ square
miles

Degradation adaptable to any synthetic
environment, in any resolution, in any
popular mapping data format
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