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About

The Aerospace Committee of the VR/AR Association servesasaresource
topromote the application of VR/AR technologyasasolutiontoa
number of traditional problemsinaerospace. The committee enables the
sharing of best practices andinformation on VR/AR related applications
intheaerospace industryaswellas curate industry relevant case studies.
Furthermore, the committee shapesand recommends best practices for

the scaling of VR/AR applications across aerospace.
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Image Source: VE Studio by DiST!
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Introduction

This publicationis part of an ongoing discussion onthe wide-ranging
applications of VR/AR technologiesin the broader Aerospace framework.
These case studies are intended to assist in understanding the challenges
faced by these companies, the impact of adopting these technologies as
solutions,and the recommended best practices for VR, AR, MR

applicationsinthe aerospace industry.

We encourage continuous industry feedback to keep thisaliving

document. Asacommittee, we intend to update this material as needed.

Edith Montecinos, Development Engineer - VMT Team, Demonstrates The Bell 412 Image Source: DiSTI
Classroom Trainer
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Foreword

The bar for operational excellence has moved up. Virtual work-place
trainingand augmented overlays servingasa mediumto present teams
and people withimportant informationare commonplace. Inaerospace,
it'sarace among common players, new disruptors,and playersin other
verticals tolead the charge; who can use newtools to eliminate old
problems. And how far can we, should we, go with this technology?
Analyze, develop, test, repeat. Get a developerwith avision,oravisionary
withadeveloper,and the previous limitis 50,000 feet below you. But

you're notaloneatthataltitude.

We still have rules,and reliable processes, virtualand augmented reality
support existing operations,not scrap them. What’s so special is the
immediate and continuous impact these tools have toaccelerate the
learning/training process andlower fixedand variable costs. These tools
empower employees to create content libraries of reusable training
making visualizing data possible. Because of this, errors are caught earlier;
defectsare reduced. Testsare more thorough. Pilotsand techniciansare
prepared for more extreme scenarios. Everyaspect of developingand
operatinga manned or unmannedaircraft has some story of how they've

improved using these tools.

Experience-based training Soak on that. What is experienced-based
training? It used to align with creating simulations that involved as real of a
scenarioasan under-funded training program could provide. Now, it’s
using VR to practice startinganaircraft so times (in every temperature,
night, day, backward, forward, at everyairport) before you before you
everseeaphysicalaircraft. It’s validatingand practicing work instructions
toconnectawingtoanaircraft within the time manufacturing engineers
estimated without needing hardware to train. It’s taking your client (who
happens to be onthe other side of the world) into a virtual world to
visualize what your product fully integrated and operating well for them
means. The contributors to this document speak this type of success
based uponthe tools they're creating for us. People using their products,
and productslike theirs, know so much more, learnand innovate so much
quicker, identify root causes earlier, increase product reliability,and
position their organizations to support technological art that is Industry

4.0.

Q12020

Thisisntabliponthe productivity radar that willlevel offas soonas the
gimmickis over. Thisisn’t the 30-day app. This is some variant of The
Matrix happening right before our eyes. Quite literally. Right now,
experienced workersare addingaugmented reality overlays to processes
and procedures (visual cues to notes, cautions,and warnings, for
example) and uploading these sessions to alearning management system
ready to deploy the knowledge globally. The loT of manufacturingand
productionidentifies when someone hasn’t performedatask recently
offers proficiency training, publications, checklists,and SME support

withintheir field of view the day before the task is likely to be completed.

Thereis some information that we know, but still so much we don’t know.
How farwill this go? Where does the virtual line stop,and the physicalline
stay? What we do know is this technology is spreading quickly becauseit’s
so effective. Teams are diving deep and usingmore toolsto get to hyper-

performing organizationsinevery vertical.
Thankyou to the contributors within this document. Theyareajoy to

watch, let alone workalongside.

Sam Trevino
VRARA Co-Chair, Aerospace
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Case Study 1

How Siemens Digitalized Maintenance
Training for its Global Workforce
(DISTD

Training field service engineers to service power equipmentisahighly
complexand lengthy process. Historically, all new technician training was
doneviaacombination of classroom trainingand hands-on training at
one of Siemens’ global trainingfacilities. According to Kevin Carpenter
whois the Director-Global Operations Training Network at Siemens, “The
processto trainafield service engineeris complexandtime consuming, It
requiresacombination of theoretical courses combined with immediate
hands-on practice with instructorsinthe training centersas wellas onthe
jobssite sothat engineers can perform the tasks required. We need to
distribute training, however, the biggest challenge we are faced with is the
need to conduct the trainingin the facilities where physical equipment is
installed. The sheer cost of the equipment and its maintenance makes it

difficult to distribute training using traditional training methods.”

CHALLENGE:
e  Reducetravelandlogistical costs for training
e  Offerasynchronoustrainingfor globalworkforce

e  Createnewinteractive trainingmethods for the next
generation of employees

IMPACT:

e Increasedstudent throughput

e  Improvedtraining efficiencyand student efficacy -greater than
66% reduction in classroom training time; initial assessment
scores of 93%onaverage

e  Provenreductionintraining costs

e Newtrainingbusiness model
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Siemens VMT

Development Methodology
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INVESTMENT a TRAINING
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SOLUTION:

e  VEStudioTMyvirtualtrainingdevelopment platform
e  DiSTIProfessional Services

e  Desktop, Virtual, Augmented Reality applications

e  Amazon AppStream forenterprise deployment
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Case Study 2

How the Chilean Air Force Developed
A Virtual Maintenance Training
Solution for their Fleet of Bell 412
Helicopters (DISTI)

Maintenance training for the Chilean Air Force’s fleet of Bell 412
helicopters previously involved a combination of classroom based
training combined with hands on training using physical helicopter
equipment. As Chile’s Air Force modernizes, this model has proven to be
difficult to keep updated due to the high costs of the physicalhardware
andtheinconveniencesassociated with the airframe being out of service
duringthe training Inaddition the incoming technicians are expecting
more modern forms of digital education. After an extensive evaluation of
various methodologies and commercial off the shelf technologies,
FuerzaAéreade Chile (FACH) decided to create their own virtual
maintenance training (VMT) solution with VE Studio from DiSTl as their

development platform.

CHALLENGE:

e  Reducetraining costs withvirtual technology
e Improveskills of maintenance technicians

e Implementvirtualtechnology within12 months

e  Developin-house using commercial technology

IMPACT:

e  Shortened projectlengthfrom18 monthstog

e  Cutcoststhroughless use of physical hardware

e  Certifiedtraining development team for VE Studio

e  Improve maintenance technician competency
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VE Studio’s Patented Process and Tools

SOLUTION:
e  VEStudio Virtual Training Development Platform
e  VEStudiotrainingand certification program

° DiSTI Professional Services
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Case Study 3

The Value of AR Training Devices to
Primary Flight Training

“Research has shown aviators trained with the help of 3D environments

were able to maintain better situational awareness and improve skill

performance,long term memory, retentionand recall ability:“

-Lori Brown, Associate Professor, Western Michigan

University

CHALLENGE:
1. Overall pilot,andinstructor pilot shortages

2. Trainingdevicesat 100 pct;instructorsat 100 pct -retention
issues

3. Highcosttodelivertraining
e Alltraininginaircraft (no FFS)

e  Programwashouts: “Could have retained student if we

could have afforded more reps” (aircraft and instructor)

IMPACT:

1. Positive trainingtool for “economical” reps - canaccelerate
learning

2. Mixed Reality Flights allows cost effective visual upgrade to
existinginvestment
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SOLUTION:

Complete VR
e  ControlsonlythroughHOTAS
e  Positiveresultsintwo classes of Pilot Training Next

e  Someconcernabout negative training of incorrect
muscle memory (eg landing gear lever)

e  Someconcernabout VR discomfort/sicknessin complete
VRworld

VR with Hand tracking
e  Controlsinvirtualworld (Avatar hands/fingers)
e  Hand/fingertrackingimproving
e  Similarconcernabout VR discomfort/sickness
AR/MR with camera pass through (eg, VITAL MRF)

e  Cameraview of physical reality (hands, controls,
instrument panel) suffer resolution loss

e  Depth perception limitations with single camera
e  Positive muscle memory (seeandactivate)

e  Bettertolerance of VR discomfort/sickness

AR Visual System upgrade to existing CPT/UDT/FFS
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Case Study 4

The Use of Immersive Technologies in
Aviation Training (International Air
Transport Association with RampVR
powered by Future Visual)

“The most effective way to learnis through experience. In live operations,

it’s very difficult to show people what can go wrongand how you can

mitigate. Everythingis smooth when operations are running, inavery safe

way. You don’t have the chance to show themwhat can gowrong...Inthe
virtual environment, you can replicate errorissues that we know exist in
theindustryandyou candoit several times without affectingany real

operations,orany real equipment.”

-Dimitrios Sanos, Senior Product Manager, Airport, Fuel &

Ground Operations Training and Publications

CHALLENGE:

1. IATAwasfacedwith the challenge of how to train employees
effectively if they are unable to experience working in real life
situationsandlearn onsite.

2. |ATA’sestablishedtraining programme provided trainees with
extensive classroom based learning, mixed with shadowing
experienced staff.

e  Althoughthis gavetraineesathoroughtheoretical
grounding, it could not give themareal sense of the airside
space they would be workingin,including the impact that
adrenaline, fearand things “going wrong” may have on
theirreactions and decision-making skills.

IMPACT:

1. Trainingusing VR provides afaster route to competency; where
crews can experience agreater breadth of scenarios resultingin
bettertrained peopleatareduced cost.

2. Crewcantrainwithout risk of damage and practice multiple
times without tying up expensive equipment.
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RAMPVR’

SOLUTION:

1. Virtual reality was selected as the technology to replicate real-
life, high-risk scenarios in which people can learn safely.

e  Participantsare placedin numerous scenarios toaddress
operationalissues,suchas foreign object debrisand
marshallingaircraft.

e Inthecase of the marshallingmodule, trainees can use the
VR controllers to perform the correct hand signals used
onthe tarmac. Usinganeural network trained to
understand these gestures, users can signal toaircraftin
VRand have the aircraft react as it would at theairport,

enablinganew level ofimmersion in the training scenario.

2. Thetrainingisintegratedinto IATA’s training programme,
complementing classroom based learninganditis fully
compliant with IATA standards, as set out inthe Airport
Handling Manual (AHM) and IATA Ground Operations Manual
(IGOM).

e Ithasbuilt-in metrics to monitorandtrack eachtrainee’s
performance which isfed into their overall training
records.
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Best Practices

These case studies highlighted the use of immersive technologies to enable andimprove
trainingin the various aerospace fields. The committee evaluated each case study and
pulled from our collective expertise to offer up these best practices for consideration.

1. Consider the real world
Importance of understanding your physical environment to developa
training program.

2. Focus on creating the experience instead of the lesson
Albeitatraining program,itisimportant to understand and define the
experience that the users willbe undergoing.

3. Don’t overcomplicate it.

4. Engage users up-front

5. Importance of technology collaboration
Work withtechnology providersto learnfasterandto collaborate for
creatingnew industry solutions.

We invite you to learn more by participatingin our Aerospace Committee.
Learnmoreat: thevrara.com/industry-committees
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