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1.0 THE RISE OF VR/AR APPLICATIONS ACROSS
ENTERPRISE

Asthe VR/AR consumer market is still emerging, the use of immersive technologyis seeing
aboomacross enterprise industries.

Traditional fields, such as AEC, manufacturing, automotive, retailand healthcare are
findinganarray of creative applications for this transformative technology, using VR/AR in
training, collaboration, product design and visualization.

Inthis paper,we've brought together senior representatives from McLaren Automotive
and Heatherwick Studios, who provide front-line insights on where they're using virtual
realityand howthey see VR/AR having increasing application as the technology matures.

You'llalso hearthe perspective of Intel’s VR lead inthe USA, who gives an overview on
where the broader opportunities and challenges lie in bringingimmersive technology to
the mainstream for business.

These interviews are supported by core dataand forecasts from SuperData on the where
investmentis comingfromand going, where the market supplyand demandisand the
projected share of spend on VR versus AR/MRinthe coming years.

UK DEPARTMENT FOR INTERNATIONAL TRADE (DIT)

The UK’s Department for International Trade (DIT) sees this asakey opportunity for
UK businesses, whichare able to combine their strengths in narrative and experience
designwith British excellence inapplied technology development. For example, McLaren
Automotive,as detailedin this paper, use VR in model design and showroom experiences.

The UKisalsoactively bringingtogether academic research and businessinnovation to
drive R&Dinsight ahead of an emerging global opportunity witha network of VR research
hubs developingacross the country.

“Government supportand funding, via Innovate UK, is focused on supporting VR/AR
innovationacrossall sectors to catalyse and accelerate the development of aworld
classindustry. Weare poised to further reinforce our position asaglobal leader in this
fast growing field,” says Mark Garnier,Undersecretary of State for the Department for
International Trade.

The UK’s Department for International Trade (DIT) has responsibility for promoting
UK trade globallyandattracting international investmentinto the UK. If you would like
support connecting, establishing or expanding your business in the UK VR/AR market,
please contact DIT: cindy.fabian@mobile.trade.gov.uk


mailto:cindy.fabian@mobile.trade.gov.uk
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2.0 THE STATE OF PLAY: CURRENT DATA AND THREE
YEAR FORECASTS FOR VR/AR/MR INVESTMENT,
INDUSTRY APPLICATIONS AND R&D SPEND

21 INVESTMENT IN VR/AR/MR COMPANIES

4B
$4.1B $1.6B
— PN —
$3B /" == = =
B AR/MR 1
$7B VR enterprise
Other VR consumer companies

M VR games
B VR hardware

Investment figures include the followinginvestment types: Crowdfunding, seed, angel,
Series A/B/C venture rounds or later,acquisitions (excluding Facebook’s purchase of
Oculus)andIPO.

As funding dries up and monetization remainsagreyarea, investors are becoming more
judicious about the companies they add to their portfolios. Entertainment companies
have received the bulk of funding thus far, but without a clear monetization model,
investorsarelooking more to enterprise applications as away to see short-term ROI.
Video content companiesarealso receiving fundingin the form of partnershipsand
sponsorships. Fox Searchlight, NBC, Comcast, HBO, Lionsgate and Disney have all funded
orworkedwith VR content makers.

IPOsand acquisition are slowly becoming the primary way companies in VR/AR/MR
earn capital. Although capital investments have accounted for over 9o% of funding
thusfar, buying out and helping companies go public are ways investors are diversifying
their forays into the space. This year, only 20% of funding will be aresult of IPOs and
acquisitions, but that share willincrease to over 60% by 2020.

Magic Leap’s huge early investment rounds have lead early AR/MR investments, but
investorawareness of other companiesinthe space has risen after the success of
Pokémon GOand otherimprovementsin mobile AR including Apple ARKit.
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2.2 SHARE OF VRCOMPANIES BY SECTOR

Supply: Content developers
Demand: Companies looking for VR solutions

81%

42%
34%32% 31%

12% 11% 8%

Education Healthcare

Percentages do notadd up to100% due to overlap of suppliers who work on multiple
segments.

Supply companies: Companies that “supply” VR/AR/MR software/services to other firms.
Thisincludes companies that do not focus solely on VR/AR/MR, but does not include
companiesthat only use VR/AR/MRinternally.

Demand companies (10 or more employees): Companies that use VR for non-consumer
facing purposes. These companies have internalteams to build their own VR solutionsin
house or outsource the work to “supply companies.” This does not include companies
that do not “supply” VR/AR/MR products and services to other companies.

Sectors like manufacturingandindustrial engineering will need products tailored to their
specific needs that only specialized developers can provide. Without the proper supply,
thisinnovation will be stunted. However, many companiesin education or AECD will be
able to use the same tools to servicea number of applicationsin those sectors. Here there
canbejustafewdevelopersthat canlicense outanapplicationforavariety of services.
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2.3 VRENTERPRISE TECHNOLOGY INVESTMENT

Supply: Investment in creators 6.4B
Demand: Internal R&D $6.

$4.0B
$3.4B

$147M $168M
2016 2017 2018 2019 2020

R&D: Amount “demand companies” spend on developing their owninternal VR solutions
oroutsourcing VR development to “supply companies.”

Investments: Total money invested inthe ecosystem via venture investments,
acquisitions,and IPOs.

Many companies are using funds to both hire and develop internally,as well as collaborate
with outside teams. Since enterprise companies are willing to spend right now on VR
solutions,and consumers are not, there is more opportunity here than in entertainment
where ROl is further out. Therefore, enterprise developers require less outside
investment.

2.4 ENTERPRISE R&D SPEND

VR
VR 39%

71%

AR/MR
29% AR/MR

61%

VR has previously led ARand MR enterprise R&D spending. Spending on both will grow
through 2020, but AR/MRIisinthe process of overtaking VR as businesses discover use
cases for devices like Microsoft HoloLens.
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3.0 MEET THE EXPERTS

We've brought together three of the brightest minds bringingimmersive tech to

enterprise, to discuss how they're using VR, AR and MR to transform the way they design,

communicateandsell.

MARK ROBERTS, MCLAREN

Mark Roberts is the head of design operations
at MclLaren Automotive. He has pioneered
the use of VR within McLaren, with the aim of
transforming multiple areas of the business.

FRANK SOQUI, INTEL

Frank Soquiis the general manager of the Virtual
Reality Group at Intel. His team works with
partnersacrossindustries to help them realise
the potential of VR.

ONDREJ TICHY, HEATHERWICK STUDIO

Ondrej Tichyisanarchitectand head of visual
communicationat Heatherwick Studio,an
architecture design firm currently integrating VR
technology toaugment the way they designand
presentto clientsand stakeholders.

| Heatherwick studio |
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4.0 INTERVIEWS

41 HOWAREYOU, ORYOURENTERPRISE PARTNERS,
CURRENTLY USING VR?

Mark Roberts: |introduced VR to McLarenabout 18 months ago. We've done a
lot of great work with Epic Games using their Unreal Engine,and we've been using
Autodesk VRED VR software as well. VR has now become afundamental part of
our design process.

Thetechnologyisincredibly powerful when it comes to developingthe
ergonomics of the interior of the car. We have a rudimentary seating buck;an
MDF base withaMcLarendriver’s seat and very basic structure. Sometimes we
also use a physical steering wheel, but often we don’t even have thatin place. We
use that physical seat with some basic blocks where the acceleratorand brake
pedalsare,and then we've configured the HTC Vive sensorsaround that in our
Powerwallroom. You cansitin that driver’s seat and have the interior for the
570GT, 650S,720S - or whatever vehicle - generated around youin VR. You can
flickfromonetothe otherforadirect comparison,andit’s great for graspingthe
cardesignspatially.

Froman ergonomic standpoint, the use of VRat an early stage is particularly
powerful. Without the need fora physical model you cansitinavirtual space
usingan Alias generated volume of the interioraround you. That gives areally
good indication of how far fromyou the dashboard display of the car will be,
where theroof structureis... Ifthe caryoure designing fallsinto the Ultimate
series,whichis our most driver-focused series that feels much more like the
cockpit of afighterjet, you canactually experience sitting in that more spartan
interior. That feeling contrasts directly with the GT, which is more open,witha
fullglass roof. Youinstantly get animpression of how open the caris,and how it
ergonomically differs fromatrack-focused car.
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Outside the car we use an HDR environment. All we need really is a bit of track
oraroadandsome grass, set against a blue sky to give the impression of
abelievable, natural environment.

We get ourtestdriverstositinthevirtual car to give direct feedback to the
designteam.McLaren carsareallabout the driver-focused experience, so we
want the controls to be as close to the steering wheelas possible,and that direct
feedback fromrace driversisinvaluable.

Away from ergonomics, on the design side we begin by translating
two-dimensional Photoshop sketches into the 3D world using Alias. We transfer
those Alias filesand scalethemupinto VR. At this early stage of design, were
lookingatasimple volume of the car, rather thana refined model. Because we
can prototypein VR so quickly, itallows us to throw out any designs thataren’t
workingstraight away. You also have choice around how you view these VR
models, either onavirtual table at 40% scale, scaled to 1:1if you wish —all through
the HTC Vive headset.

Surgical Theateris one partner of ours,andthey have clearly
demonstrated how VR can power surgical pre-op examinations and patient
engagements, plus theamount of compute necessary enable it. We have several
deployments with hospitals and institutions like UCLA medical, for example.

These institutions depend on us sothey can deliver pretty detailed, robust

CT scans,andvisualise that datain three dimensions using VR. It’simportant
technology for them because it allows surgeons to determine the right route to
tackle surgical challenges, like atumour during brain surgery.

Wealso have automotive partners that use VR asa more efficient tool for
designing vehicles,as wellas enhancing the buying experience for their customers.

Independent software vendors like ZeroLightand VR Motion are adding
improvements to how vehicles are defined in the future through the use of VR.
Currently,car dealer lotsare full of cars that the sales people can’t shift. Today
consumers don’tjust want choice; they want to personalize their purchase. They
want their car delivered to specific specifications, not simply the configuration
the sales staff happen to have on the lot. To facilitate this, the car selling process
willuse VR either remotely oratasales location, allowing consumers to
experience their car;including preferred colour, extras,and feel, without the seller
needing to have everything within their inventory.

At Intel,we also partner with vocational schools - medical schools - thatare
using VR toincrease student ability to retain data,and ultimately improve results.
Partnerslike Duke University in North Carolina currently have a few pilots from
alearning perspective. Even some enterprises are using VR to see how they can
improve corporate training, or shorten training times.
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Asanaside, we just had aman who was a pilot -he’s now 100 years old-and we
had himtakealookat several VR experiences. He was very curious about the
equipment he would have to buy,andat the end of trying it out, he said, “I need
you guys to hurry upand keep advancing these things, because | don’t have a lot of
time left” He was incredible - still walking on his own, that hundred-year-old man
didn’t look it to me;I'd have said maybe 75 max. We have alittle video snippet of
him that Ilove. It shows that VR trulyis for everybody,and can have arealimpactin
practicallyanyindustry.

Ondrej Tichy: We started using VR first as a presentation tool for our clients.
However, quite quickly we realised that we could use it in our design process. At
the moment we are using it mainly as a design tool to check our designs because
we work primarily on large architectural projects. It’s kind of agood tool to
understand the spaces -interiorandthe scale - because you can get the scale 111
prettyaccurate in VR and a sense of understandinghow the space will look like
and how it willfeel.

The technology hasn’t changed how we design things significantly, butit’s a really
good additional toolfor communicating our ideas within our team, with our
group leaders,and with Thomas Heatherwick (the owner of the company) and
the clients themselves.

Mark Roberts: That central VR team is basically just me!l do have one guy,
employedasanUnreal Engine artist. We are a skeleton team to say the least.

VR is something that I've been pushingmore and more, but were yet to generate
abudget forateam. It’sa passion that I have to developandresearchthe
technology toinvestigate how we maximise the value fromit.

It'simportant to know that McLaren don’t design cars one atatime. Afewyears
ago, we kicked off Track 22,an internal program which means we design at least one
new vehicle every year. Because of that, we have five or six carsin various stages of
developmentatany one time. Part of my jobis to supply the design team with the
toolsthey need,so Ilook for the latest technologies to develop tools to give us every
possible advantage to keep the team ontop of simultaneous design projects.

Itryto get out of the buildingas much as possible to talk to industry specialists
and suppliersand do some lateral thinking,

Imentionedalready that I have an Unreal Engine artist,and | supplement his work
by directly supporting the marketingteam with customer experiences and assets.
We produce the CAD geometry for the design of the cars as part of our dayjob.
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Ultimately, we push for the most photo-realistic models, whether that’sin VR
orinrealtime on screen. Designers need that photo realism so they have the
confidence to make design decisions based on avirtual model. We have such

high standards thatitlendsitself perfectly to use these assets for the marketing
team. We can put together configurators and other marketingassets. This way

of workingallows me to getallittle bit clever when it comes tojuggling budgets
around,solcanfund projects from multiple areas of the business by helping out
with their projects and punchingabove our weight when it comes to delivery,it’sa
win-win situation.

Frank Soqui: Within Intel lhave asmall team of people that are focused
ondefining high-level pilots and proof of concepts for what we'll want to go
testinside the industry. We do that through researchand through partner
interactions,as wellas by havinga software solutions group with strong touch
points with end usersand consumers.

Froman external company perspective, the more forward-thinking companies
havealead driverand agroup of individuals that lead research and development
sothey can move their strategy to a point of maturity. Thentheylook for partners
intheindustry onthe technology side to help them deliver.

What | see inthe market is extremely collaborative: software companies,
enterprisesand technology companiesareall reaching out to each otherand
arrivingatsimilar points of view, or intersecting points of view, where they canall
help each other.

Software companies and the enterprise are looking for the companies thatare
movingthis technology forward and how they can partner better, whichis where
Icomein. Whenltalkto clientsand partners, it’s nolonger a case of having to
convince them that VR hasaROI, because they can see applications to reduce the
trainingtimes, the number of prototypes necessary to produce an end product
andsoon. Alot of companies already have a point of view on how VR can help
them,and want to see what technology can help them reach that point.
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Ondrej Tichy: We have started a project enablingdomain, which isadomain
that helps facilitate and support our projectsacross the studio. Thisisagroup of
people who specialise in certainareas. 'mactually leading this work stream that

is called visual communication that sits under digital design. We are looking after
and helpingthese projects to achieve their goals. 'm the one who helps set up the
strategy for themandif there are any technical questions or need some support
'mhere tohelpand guide them.

Mark Roberts: Inall honesty, we're yet to carve outaspecific budget for VR.
Theinterestand investment from our point of view is more a case of being really
smartinthewaylintroduce these tools. Out of necessity 've made great progress
by collaborating with suppliers; working closely with themand coming up with
mutually beneficial partnerships. For want of a better description-it’sacase of
‘beg,borrowandsteal’ in orderto get things done. We've been able to achieve
some real results with an absolutely minimal spend.

We never design vehiclesasa pure design piece - we always work hand-in-hand
with aerodynamics, engineers and manufacturing. Our design work always

has to respect the position of the engine, front and side radiators, etc. - the
so-called‘hard points’ of the car. We can neverjust indulge ourselves to come
up withabeautiful creation without considering how that design performs
aerodynamically and froman engineeringand build quality perspective.

One development that 'mreally excited about is that I've just developeda
completely bespoke tool forthe studio. It’sa VR design sketch tool,and we're
rolling it out this week. The tool allows the designer to sitat their desk, put
onaVR headsetandimportallthe hard points - even if we only know the
approximate position of each hard point. Within the tool you can see those hard
pointsand how they relate to one anotherat 40% scale at your desk. You canspin
themaround to view the car fromanyangle. The designer can thenselect avirtual
paintbrush and paintacar centreline over those hard points.

Thatvirtual paintedline switches to avector straight away, so you can easily adjust
to position it exactly where youwant it,and begin to add car cross sectionsand
tweak as you go. The really clever bitis that you can click the lines you have drawn
inand turntheminto asurface;addingarudimentary skin over the wireframe.
Within halfan hour you've got a basic volume model that can be imported directly
into Aliasand worked up into afull car design. It’s really game-changing.

Idon’t thinkit’s all cost reduction, but forabusinessit’s always
aboutthe bottomline. As abusiness either | need to become more efficientand
reduce costs, or lwant to create better designs, orattract more customers.
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One particular use for VR is where companies want to go and touch the customer
withan experience; they want to sell you an experience whetherit’sacar,a
vacation,ahome, or whatever. Oftenyou can frame the benefits of VR by looking
at costsadifferent way. For example, if | can get to my customers virtually, I don’t
have to build 5o morelittle offices to attract customers. That’salot easier. This

is really an extension of what’s happening in retail with online sales, but now |
canactually have an experience where | can sell you a holiday to Hawaii without
draggingyouintoan office to look atabunch of flat screens. You get a better
customer experience, that’s more compelling, with VR.

Ondrej Tichy: Weare focusing onthree main areas. Static 360 degree images is
one group where we produce photographic renders. Previously this was donein
2D, however now we produce spherical images that help show the space better.
The secondgroupisinteractive tools - think of thisasanything that usesagame
engine, forexample Unreal Engine, where basically you build the architecture
designalmostasagame so that you can walk through itand go whereveryou
wantto go usinga VR headset. You can really explore the space. The third area

is virtual reality sketching. Thisis very new,and were going to be testing to see
how we can best use this technology. Instead of sketching on paper we are
experimenting with sketchinginvirtual space using HTC Vive.

Actually beginning, orindeed doing the entire process, of designing a buildingin
a3Dspaceismoreintuitive than sketchingonascreen. It gives youalmost like a
freehand drawingin three dimensions and you canscaleitalmostas youwant it.
Thisissomethingreally interesting but,as I said,it’s alittle early for ustoimplement
itacross every project. We've only tried it onacouple of projects so far. Where we
would like toget tois AR -augmented reality - but we're not there yet.

Mark Roberts: Historically, buy-in fromthe business has been the

biggest challenge for usin generatinga budget. Ayear ago, VR was perhaps
perceived as more of anovelty that we were experimenting with. Now, the
exec teamand the directors can see that VR has become afundamental part of
the design processand, at the other end of the vehicle design journey,agreat
customer experience too.

One of thekeythings lalways tryto putacrossfor the useristonot get hungup
onthe hardware or software limitations. Inanideal world, | don’t want people
tofocus onthe pixel quality, latency or the headset they've got to wear - these
aspects of the technology willimprove as we develop the tech. Instead, the goal is
forthem to believe they're seeinga physical carandto talk with confidence and be
able to critique the designaspects of the actual car itself.
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Pretty muchall of the technical barriers can be overcome today. For overayear
now we've beenworking closely with VR and AR suppliers; providing and receiving
feedback. Getting out to conferences and interacting with the community isalso
invaluable in that respect. Whether it’sat GDC, VRX or wherever, those suppliers
want you to be using their technology,and they really listen to what you need to
make the experience even better.

We're now at the stage within McLaren where we have some great tools and we've
incorporated VR as part of our design process. We're also using the same product
in marketingfor our customers. We're at astage where | can begin tojustifya
dedicated budget for VR,and once I've secured that, we'll really start tofly.

Companies need to connect VR into their existing workflows.
If you're looking to use the technology as part of mechanical design,as you're
modifyingthe design process and collaboratingin VR you need to consider how
you connecttoabackend,so you cansee the ripple effect of changing the design
-with material costs and replacement partsand things like that. Fitting VR into the
workflows isjust one hurdle example.

We already have the hardware capability,and I think the content development
toolsare starting to become available. However today we lack a turnkey
technology that allows companies to quickly deploya VR experience. Companies
know what they want to do, but thetoolsaren’t quite thereforthemtodoit
without significantinvestment. They're looking for the tools that make the
conversion of the flat experience they have, or the development of new VR ideas,
much easier.

Agreat way to frame VR is by comparingit to the internet; it wasn’t easy to stand
upane-commerce site or develop logical services through the web until the
tools were created toassist you. Developersalso had to change their mode of
development; the pipeline for distribution of content had to change. All of this
didn’t happen overnight. However,onceallthe tools were there, the internet
really blew up. The same thing is happening for VR now.

Acompany called Linden Labis democratizing the creation of VR environments
by making it super easy. With their Sansar platformyou don’t even have to knowa
programming language -it’s pretty cool.

Ondrej Tichy: The largest barrieris technical, because the technology is still
relatively new. We have worked closely with developersto test the new headsets
before theyarrived onthe market. At the time understandably, as the product
was stillin development, there were quite afew bugs and it was quite frustrating at
times.

Costisn'treallyissue because we already had fairly capable compute power within
the company,sowe only really needed toinvestafew hundred pounds to get the
headsets, whichis palatable for us.
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The third hurdle lwould say is more of asocial one. Some of our clientsaren’t
familiar with VR, and so might be scared of puttinga headset on. I can think
ofacouple of times where we had prepared a VR presentation and the client
justdidn’twant to put onthe headset. Because of that we now try to mirror
everythingsothat we have ascreen friendly version of the presentation so we can
avoidthese kinds of issues. Obviously viewing onaflat screen or tablet won’t have
the sameimpact as the full VR experience, but you always have to cater to the
lowest common denominator with these things.

4.5 AWAYFROMVR, WHERE ARE THE BIGGEST IMMERSIVE
OPPORTUNITIES FOR ENTERPRISE - INCLUDING
AUGMENTED AND MIXED REALITY?

Mark Roberts: For me, mixed reality is absolutely where we need to be. Today
Idon’tthink thereis anything on the market that truly delivers. Whilst there are
acouple of suppliers with some great products,each one is compromised in
certainways.

labsolutely love the concept of HoloLens - beingable to pin reference

images virtually to the wall, leave the roomandreturn later for that pinned item
tostill be there,to receivelive instructions and interact with the real world at the
sametime. It’safantastic concept, but it’s not for us at this stage because the field
of visionisn't quite right:itisn’ta natural visual experience.

I'm still waiting with baited breath for Magic Leap to come up with the ultimate
solution. That really excites me,and if what | hearis to be believed, that could be
truly revolutionary. The conversations I've had have given me confidence, butit'sa
waitinggame at the moment.

The concept of VR works really wellfor us today, but it would be even more
powerfulif youand|could besittinginthe same seating buck; see each other
physically at the same time as seeing the interior and exterior of the car virtually.




IMMERSIVE INDUSTRIES: (VR) Intelligence
THE RISE OF VR/AR/MR IN Proud to support
ENTERPRISE & THE WORKPLACE GREAT

BRITAIN & NORTHERN IRELAND

P Zd BN

VRX

2017

December 7-8
Marriott Marquis, San Francisco

The world’s leading senior-level B2B event
for VRandimmersive tech

Tickets available now at
www.vr-intelligence.com/vrx

16

We've also seenthat certain individuals don’t really feel comfortable with VR
technology. Putting the headset on when you're surrounded by twenty or thirty
peopleisabit of anisolating experience, you can see the level of discomfort some
usersencounter when putin that situation. They’re not able to freely comment
onthevirtual subject because they're focusingon the technology instead. To
move that toa mixed reality experience will completely solve the problem.

Augmented reality is going to mature and be a big component
of the business landscape eventually. We're already seeing some of those
applications within big shipping logistics companies, healthcare, manufacturing,
trainingand simulation,and location-based entertainment.

I think mixed reality is going to take alittle bit longer to grow; it’s just starting out.
The technology definitions are just becoming understood right now. Mixing the
realitiesis goingto beaninteresting challenge.

All of these technologies are going to play a role inhow business will be
implemented invirtual environments. Itis very tempting to think about one
technology dominating - VR taking over AR; AR taking over VR; or everything
becoming MR -I've never seen, withinany environment, a one-size-fits-all
approachworking. | believe different types of realities willbecome prevalentin
certainindustriesand certain sectors.

Ondrej Tichy: Augmented reality is by far the biggest opportunity. For us, the
socialaspect of gathering feedback on our projectsis huge. When someone puts
onaVRheadset, the very nature of the immersive technology is such that theyare
transportedto more of anisolatedlocation, so conversingabout the project at
that point can be awkward.

We're really looking forward to increasing the social aspect of displaying
architecture projects,and we're really hoping that AR will allow us to achieve this
because you'll still be presentinthe roomandableto talkabout the content at
the same time as having the immersion and scale benefits that VR has brought. |
also think this could alleviate some of the reluctance that we've seen -although
that willalso become less of a problemas people get more used toimmersive
technologies.

Mark Roberts: Haptic feedbackisareally excitingarea thatis already comingon
leapsand bounds. Some of the solutions | have seenare alittle too extreme, and
certainly not the route we want to go down. 'm talkingabout low-tech electric
shockswhenyou'retouchingavirtual surface. 'm not comfortable with that!
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However, ultrasound-based technology has lots of promise. It’s very subtle. When
| canreachoutinVVRand get some sort of physical feedback from the objects 'm
interactingwith, that’s quite literallyaddinganother dimension to the experience.

Infive ortenyears’time, we’ll probably look back and laugh at seeing pictures of us
today wearing VR headsets. The technology will evolve so much that it’ll be almost
unrecognisable fromwhat we have today.

Very soon,augmented reality - or somethingvery similar to it - will disrupt
the phone market. You'll see augmented reality initially tied to phones, because we're
currently using the phone every day, but augmented reality headsets could connect
wirelessly to the phone. Then pretty soon the phone stays in your pocket,and shortly
afterthat perhaps youwonteven needthe phoneatall.

Thistechnologyis goingto connect to the most convenient compute power possible,
andthat happens to be the smartphone currently. Inthe future that could be the cloud as
'm walkingaround, a phone or compute device in your pocket, or maybe even remotely
with ahome-based PC or desktop. How people connect to computing power is going to
be the factor that disrupts everything.

You'realso goingto seeimmersive technologies continue to get pushed forward. Things
like bi-directional haptics are on the horizonalready. By that | mean environments that
alter because of your reaction to them. For example, if 'm playingazombie game and my
heart rate is low, the game could throw more zombie attacks at me. Maybe if my heart rate
isalittle too high thenthe challenge could reduce slightly. The environment reacts tome
because of my reactionto the experience.

Thenwhenyou consider eye tracking, voice control, voice translation.. | don’t seeany end
insight tothe progression of immersive technologies when they start interacting with VR
and AR

If youlookat the revolution that Amazon Echo is fostering, and that’s just voice control.
People are buying more products and services just off the back of voice control. What if |
couldactually seeaproductand understand how it fits into my environment, how much
easierwould it be for me to make a purchase decision?

Plus, with 5G networks rolling out,as well as artificial intelligence and cloud-to-client
services -all of this willkeep enhancingimmersive tech.

People are currently limited by time, funds or limited abilities. Immersive technology will
help bridge those gaps. People want this technology, there’s no question. Howthey doit
technologically - that’s exactly what 'mlooking for at Intel.

Ondrej Tichy: The constructionindustry will benefit greatly from this. Particularly from
construction onsite where you can use AR during the process of building to see the next
phases - so we canvisualisea completed project directly onsite using AR glasses. lhope
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AR willbe the leading technology, certainly within five years, when it comes to presenting
worktoclients.

Generally, the designingtools forarchitects or designersin general will be improved
within these 5-10 years. We'll probably be working more intuitively in the modelling space,
aswe get moreimmersed. We won'tjust be looking at ascreenand thinkingabout how
aproject willbe built, we willbe getting really immersedin the building working with this
technology.

We're already seeing that the young generation come from a game engine background
-theylove playinggames and suddenlyit’s natural for themto use Unreal Engine and get
working withvirtual reality on these projects. The whole new generation will be more VR
ready.
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Driving the Business of VR and Immersive Tech
San Francisco, December 7-8

With so much opportunity onthe horizon for VR in gaming and way beyond, now s
thetime youneed to hear from those building the future of VRand immersive tech and
network with the true industry leadersin the field.

VRX2017inSan Franciscois just the opportunity. Established as the globe’s leading senior
level cross-industry event, the agenda features the brightest and best minds fromacross
gaming, media, enterprise,brand marketingand immersive technology.

With speakers representing everyone from Oculus, HTC, Unreal Engine, Unity, Intel, HP,
Accenture and Google to Gensler, Ford, Wayfair,The VOID, Honda, AECOM, Sony Pictures,
BMW, Gulfstream Aerospace, Viacomand Walmart there’s no better place foryouto
learnfromand network with the top tier companies leading the charge.

Head to the dedicated event website to see more:
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@ THE CHANGING FACE OF ENTERTAINMENT: Gaming,
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biggest shifts are taking place,and how to take advantage

DISCOVER WHICH INDUSTRIES ARE EMBRACING
IMMERSIVE TECH MOST... AND WHY: Hear about real-world
enterprise applications inindustries from AEC and automotive to
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to create compelling,immersive and intuitive experiences
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FIND OUT HOW IMMERSIVE TECH IS HAVING A MASSIVE
IMPACT ON ENTERPRISE: From training &simulation, to
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deep dive insights on the best use cases from awhole host of verticals
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