
VR/ARWHITE PAPER

AEROSPACE
Q1 2020

This VRARA report is
sponsored by ScopeAR

VIRTUALREALITY (VR) ANDAUGMENTEDREALITY (AR)
BESTPRACTICES FORTHEAEROSPACE INDUSTRY

Join us at ourGlobal Summits inNorthAmerica and Europe.
Getmore info at www.vrarglobalsummit.com

AUTHORS

Dr. AletheaDuhon
Co-Chair

Samuel Trevino
Co-Chair

CONTRIBUTORS

DiSTI

Future Visual

Kris Kolo, VRARA

https://www.vrarglobalsummit.com


VR/AR WHITE PAPER: AEROSPACE Q1 2020

Table of Contents

About 3

Introduction 4

Foreword 5

Case Study 1 6

HowSiemensDigitalizedMaintenanceTraining for itsGlobal
Workforce (DiSTI)

Case Study 2 7

HowtheChileanAir ForceDevelopedAVirtualMaintenance
TrainingSolution for their FleetofBell 412Helicopters (DiSTI)

Case Study 3 8

TheValueofARTrainingDevices toPrimaryFlightTraining

Case Study 4 9

TheUseof ImmersiveTechnologies inAviationTraining
(InternationalAirTransportAssociationwithRampVRpoweredby
FutureVisual)

Best Practices 10



VR/AR WHITE PAPER: AEROSPACE Q1 2020

About
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TheAerospaceCommitteeof theVR/ARAssociation serves as a resource

topromote theapplicationofVR/AR technologyasa solution toa

numberof traditional problems inaerospace.Thecommitteeenables the

sharingofbestpractices and informationonVR/AR relatedapplications

in theaerospace industry aswell as curate industry relevantcase studies.

Furthermore, thecommittee shapesand recommendsbestpractices for

the scalingofVR/ARapplicationsacross aerospace.

ImageSource:VEStudiobyDiSTI



VR/AR WHITE PAPER: AEROSPACE Q1 2020

Thispublication ispartof anongoingdiscussionon thewide-ranging

applicationsofVR/AR technologies in thebroaderAerospace framework.

Thesecase studies are intended toassist inunderstanding thechallenges

facedby thesecompanies, the impactof adopting these technologies as

solutions, and the recommendedbestpractices forVR,AR,MR

applications in theaerospace industry.

Weencouragecontinuous industry feedback tokeep this a living

document.Asacommittee,we intend toupdate thismaterial asneeded.

Introduction
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ImageSource:DiSTIEdithMontecinos,DevelopmentEngineer -VMTTeam, DemonstratesTheBell 412
ClassroomTrainer
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Thebar foroperational excellencehasmovedup.Virtualwork-place

trainingandaugmentedoverlays servingas amediumtopresent teams

andpeoplewith important informationarecommonplace. In aerospace,

it’s a raceamongcommonplayers, newdisruptors, andplayers inother

verticals to lead thecharge;whocanusenewtools toeliminateold

problems.Andhowfar canwe, shouldwe, gowith this technology?

Analyze, develop, test, repeat.Get adeveloperwithavision,or a visionary

withadeveloper, and theprevious limit is 50,000 feetbelowyou.But

you’renotaloneat that altitude.

Westill have rules, and reliableprocesses, virtual andaugmented reality

supportexistingoperations, not scrap them.What’s so special is the

immediateandcontinuous impact these toolshave toaccelerate the

learning/trainingprocess and lowerfixedandvariablecosts. These tools

empoweremployees tocreatecontent librariesof reusable training

makingvisualizingdatapossible. Becauseof this, errors arecaughtearlier;

defects are reduced.Tests aremore thorough. Pilots and technicians are

prepared formoreextremescenarios. Every aspectofdevelopingand

operatingamannedorunmannedaircraft has somestoryofhowthey’ve

improvedusing these tools.

Experience-based training. Soakon that.What is experienced-based

training? It used toalignwithcreating simulations that involvedas realof a

scenarioas anunder-funded trainingprogramcouldprovide.Now, it’s

usingVR topractice startinganaircraft 50 times (inevery temperature,

night, day, backward, forward, at every airport)beforeyoubeforeyou

ever seeaphysical aircraft. It’s validatingandpracticingwork instructions

toconnect awing toanaircraftwithin the timemanufacturingengineers

estimatedwithoutneedinghardware to train. It’s takingyourclient (who

happens tobeon theother sideof theworld) intoavirtualworld to

visualizewhat yourproduct fully integratedandoperatingwell for them

means.Thecontributors to thisdocument speak this typeof success

basedupon the tools they’recreating forus. Peopleusing theirproducts,

andproducts like theirs, knowsomuchmore, learnand innovate somuch

quicker, identify rootcausesearlier, increaseproduct reliability, and

position theirorganizations to support technological art that is Industry

4.0.

This isn’t ablipon theproductivity radar thatwill leveloffas soonas the

gimmick isover. This isn’t the30-dayapp.This is somevariantofThe

Matrix happening rightbeforeoureyes.Quite literally. Rightnow,

experiencedworkers areaddingaugmented realityoverlays toprocesses

andprocedures (visual cues tonotes, cautions, andwarnings, for

example) anduploading these sessions toa learningmanagement system

ready todeploy theknowledgeglobally. The IoTofmanufacturingand

production identifieswhensomeonehasn’t performeda task recently

offersproficiency training, publications, checklists, andSMEsupport

within their fieldof viewthedaybefore the task is likely tobecompleted.

There is some information thatweknow,but still somuchwedon’t know.

Howfarwill this go?Wheredoes thevirtual line stop, and thephysical line

stay?Whatwedoknow is this technology is spreadingquicklybecause it’s

soeffective. Teamsaredivingdeepandusingmore tools toget tohyper-

performingorganizations inevery vertical.

Thankyou to thecontributorswithin thisdocument. Theyarea joy to

watch, let aloneworkalongside.

SamTrevino
VRARACo-Chair, Aerospace

Foreword
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CHALLENGE: SOLUTION:

IMPACT:

Trainingfield serviceengineers to servicepowerequipment is ahighly

complex and lengthyprocess.Historically, all newtechnician trainingwas

donevia acombinationofclassroomtrainingandhands-on trainingat

oneofSiemens’ global training facilities.According toKevinCarpenter

who is theDirector-GlobalOperationsTrainingNetworkatSiemens, “The

process to train afield serviceengineer is complex and timeconsuming. It

requires acombinationof theoretical coursescombinedwith immediate

hands-onpracticewith instructors in the trainingcenters aswell ason the

jobsite so thatengineers canperformthe tasks required.Weneed to

distribute training, however, thebiggest challengeweare facedwith is the

need toconduct the training in the facilitieswherephysical equipment is

installed.Thesheercostof theequipmentand itsmaintenancemakes it

difficult todistribute trainingusing traditional trainingmethods.”

• Reduce travel and logistical costs for training

• Offerasynchronous training forglobalworkforce

• Createnew interactive trainingmethods for thenext

generationofemployees

• VEStudioTMvirtual trainingdevelopmentplatform

• DiSTIProfessional Services

• Desktop,Virtual, AugmentedReality applications

• AmazonAppStreamforenterprisedeployment

• Increasedstudent throughput

• Improved trainingefficiencyandstudentefficacy -greater than

66%reduction inclassroomtraining time; initial assessment

scoresof93%onaverage

• Proven reduction in trainingcosts

• Newtrainingbusinessmodel

Case Study 1
How Siemens Digitalized Maintenance
Training for its Global Workforce
(DiSTI)
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Maintenance training for theChileanAir Force’s fleetofBell 412

helicopterspreviously involvedacombinationofclassroombased

trainingcombinedwithhandson trainingusingphysical helicopter

equipment.AsChile’sAir Forcemodernizes, thismodelhasproven tobe

difficult tokeepupdateddue to thehighcostsof thephysical hardware

and the inconveniencesassociatedwith theairframebeingoutof service

during the training. In addition the incoming technicians areexpecting

moremodern formsofdigital education.After anextensiveevaluationof

variousmethodologies andcommercial off the shelf technologies,

FuerzaAéreadeChile (FACH)decided tocreate theirownvirtual

maintenance training (VMT) solutionwithVEStudio fromDiSTI as their

developmentplatform.

VEStudio’sPatentedProcess andTools

Case Study 2
How the Chilean Air Force Developed
A Virtual Maintenance Training
Solution for their Fleet of Bell 412
Helicopters (DiSTI)
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CHALLENGE: SOLUTION:

IMPACT:

• Reduce trainingcostswith virtual technology

• Improve skillsofmaintenance technicians

• Implement virtual technologywithin 12months

• Develop in-houseusingcommercial technology

• VEStudioVirtualTrainingDevelopmentPlatform

• VEStudio trainingandcertificationprogram

• DiSTIProfessional Services

• Shortenedproject length from18months to9

• Cutcosts through lessuseofphysical hardware

• Certified trainingdevelopment teamforVEStudio

• Improvemaintenance techniciancompetency
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CHALLENGE: SOLUTION:

IMPACT:

“Researchhas shownaviators trainedwith thehelpof 3Denvironments

wereable tomaintainbetter situational awareness and improve skill

performance, long termmemory, retentionand recall ability.“

-Lori Brown, Associate Professor,WesternMichigan

University

1. Overall pilot, and instructorpilot shortages

2. Trainingdevices at 100pct; instructors at 100pct –retention
issues

3. Highcost todeliver training

• All training inaircraft (noFFS)

• Programwashouts: “Couldhave retainedstudent ifwe
couldhaveaffordedmore reps” (aircraft and instructor)

1. Complete VR

• Controlsonly throughHOTAS

• Positive results in twoclassesofPilotTrainingNext

• Someconcernaboutnegative trainingof incorrect
musclememory (eg, landinggear lever)

• SomeconcernaboutVRdiscomfort/sickness incomplete
VRworld

2. VRwithHand tracking

• Controls in virtualworld (Avatarhands/fingers)

• Hand/finger tracking improving

• Similar concernaboutVRdiscomfort/sickness

3. AR/MRwith camera pass through (eg, VITALMRF)

• Cameraviewofphysical reality (hands, controls,
instrumentpanel) suffer resolution loss

• Depthperception limitationswith singlecamera

• Positivemusclememory (seeandactivate)

• Better toleranceofVRdiscomfort/sickness

4. ARVisual Systemupgrade to existing CPT/UDT/FFS

1. Positive training tool for “economical” reps–canaccelerate
learning

2. MixedReality Flights allowscosteffective visual upgrade to
existing investment

Case Study 3
The Value of AR Training Devices to
Primary Flight Training
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CHALLENGE: SOLUTION:

IMPACT:

“Themosteffectiveway to learn is throughexperience. In liveoperations,

it’s verydifficult to showpeoplewhatcangowrongandhowyoucan

mitigate. Everything is smoothwhenoperationsare running, in a very safe

way. Youdon’t have thechance toshowthemwhatcangowrong…. In the

virtual environment, youcan replicateerror issues thatweknowexist in

the industry andyoucando it several timeswithoutaffectingany real

operations, or any real equipment.”

-Dimitrios Sanos, Senior ProductManager, Airport, Fuel &

GroundOperations Training and Publications

1. IATAwas facedwith thechallengeofhowto trainemployees

effectively if theyareunable toexperienceworking in real life

situationsand learnonsite.

2. IATA’s established trainingprogrammeprovided traineeswith

extensiveclassroombased learning,mixedwith shadowing

experiencedstaff.

• Although this gave traineesa thorough theoretical

grounding, it couldnotgive themareal senseof theairside

space theywouldbeworking in, including the impact that

adrenaline, fear and things “goingwrong”mayhaveon

their reactionsanddecision-making skills.

1. Virtual realitywas selectedas the technology to replicate real-

life, high-risk scenarios inwhichpeoplecan learn safely.

• Participants areplaced innumerous scenarios toaddress

operational issues, suchas foreignobjectdebris and

marshallingaircraft.

• In thecaseof themarshallingmodule, traineescanuse the

VRcontrollers toperformthecorrecthandsignalsused

on the tarmac.Usinganeural network trained to

understand thesegestures, users cansignal toaircraft in

VRandhave theaircraft react as itwouldat theairport,

enablinganew levelof immersion in the training scenario.

2. The training is integrated into IATA’s trainingprogramme,

complementingclassroombased learningand it is fully

compliantwith IATAstandards, as setout in theAirport

HandlingManual (AHM)and IATAGroundOperationsManual

(IGOM).

• It hasbuilt-inmetrics tomonitor and trackeach trainee’s

performancewhich is fed into theiroverall training

records.

1. TrainingusingVRprovidesa faster route tocompetency;where

crewscanexperienceagreaterbreadthof scenarios resulting in

better trainedpeopleat a reducedcost.

2. Crewcan trainwithout riskofdamageandpracticemultiple

timeswithout tyingupexpensiveequipment.

Case Study 4
The Use of Immersive Technologies in
Aviation Training (International Air
Transport Association with RampVR
powered by Future Visual)
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Thesecase studieshighlighted theuseof immersive technologies toenable and improve

training in thevariousaerospacefields. Thecommitteeevaluatedeachcase studyand

pulled fromourcollectiveexpertise toofferup thesebestpractices forconsideration.

1. Consider the real world

Importanceofunderstandingyourphysical environment todevelopa

trainingprogram.

2. Focus on creating the experience instead of the lesson

Albeit a trainingprogram, it is important tounderstandanddefine the

experience that theuserswill beundergoing.

3. Don’t overcomplicate it.

4. Engage users up-front

5. Importance of technology collaboration

Workwith technologyproviders to learn faster and tocollaborate for

creatingnew industry solutions.

We invite you to learnmorebyparticipating inourAerospaceCommittee.

Learnmoreat: thevrara.com/industry-committees

Best Practices
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