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Realities collide
Interactive 3D experiences are becoming more immersive and accessible than ever
before. High-performance, scalable 3D experiences can now be served up to any
device, thanks to cloud rendering and real-time 3D streaming technology. You no
longer need a virtual reality headset to join in on interactive 3D experiences, and you
don’t need to download an app to your phone to play. These seamless, real-time
experiences can be made web-based and accessed from any mobile device. And
that changes everything.
But how did we get here? How did web-based interactive 3D technology evolve, and
how will we use it? And where are we going next?
Let’s take a look at the trends that play a key role in shaping the continual evolution
of interactive, immersive digital experiences.
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1 Extended reality
Virtual reality is becoming more
accessible than ever before. Creating
large and complex VR experiences at
scale is made possible through highly
sophisticated game engine tools.
Through these experiences, users can
be plunged into a completely separate
virtual world and have an experience
that’s truly immersive.

Similarly, augmented reality immerses
users into an experience that merges
the digital world with their physical
reality (think Pokémon Go). AR
applications are used by everyone
from gamers to coders. And dozens
of companies are testing or deploying
AR/VR solutions, including about 10%
of Fortune 500 companies.

Many applications across
industries
Extended reality can transform the
user experience in myriad industries,
including car buying, interior design,
gaming, safety, and healthcare.
In healthcare, Cleveland Clinic’s Lerner
Research Institute is striving to use AR
to give surgeons X-ray vision. Using
AR goggles, surgeons can see exactly
where an instrument is located under
the skin during an operation, which has
huge implications for patient outcomes.
For
consumers,
entirely
new
possibilities are opened up when they
have the ability to add a 3D object into
their space. So much so that 48% of
consumers are more likely to buy from
a retailer that offers AR experiences.

Imagine configuring your dream car
online and then placing an AR model
into a view of your driveway. You’d
be able to tell right away whether the
car will fit there. Or you could arrange
virtual furniture in a new home or even
scan an item while shopping at Ikea to
make sure it will fit in the trunk of your
car.
AR/VR is also revolutionizing the
classroom
experience
through
experiential learning. Students are
“visiting” countries across the world
in geography and history classes and
“dissecting” frogs in science class.
zSpace offers app-based programs for
classrooms but is working to expand
into web-based programs next year.

Apps to browsers
Development is also making strides toward a more connected, immersive future.
When the first extended reality technologies were being built, the tools used to build
them had to be made from scratch. The 2017 advent of software develop- ment kits,
like ARKit from Apple and ARCore from Google, have fueled the in-app industry. In
less than two years, active users have tripled and the number of devices has doubled.
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App-based technology provides a
seamless experience, though it can be
tough for advertisers to get customers to
download an app. Web-based AR, on
the other hand, means the experience
works across all platforms, devices,
and mobile operating systems.
Several companies are developing
web-based AR for browsers, like
Google (Chrome) and Mozilla (Firefox).
And Apple, Samsung, and Microsoft

web browsers are working to adopt
WebAR standards.
The technology captured the interest
of businesses quickly. When Blippar
started offering banner ads that
launched AR in the web browser,
leads from retail and entertainment
industries rose dramatically. But the
technology on mobile is still limited in
this area.

AR/VR limitations
While VR and AR are exciting technologies that stand to disrupt a plethora of industries for the better, they still have their limitations.
For example, Walmart dove into VR training when it bought 17,000 Oculus Go
headsets in 2018. But this type of training is largely untested and can’t be replicated
at scale in real-world situations like HR role-playing and emergencies.
VR and AR can also be prohibitively expensive, meaning only big players, like
Walmart, are able to test out these approaches in their businesses.
As the technology continues to evolve and more and more companies continue to
incorporate it into their business processes, we’ll see the technology become more
accessible in a wider variety of applications.
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Credits: @microsofthololens

2 Mixed reality
Mixed reality merges real and virtual
worlds to create new environments and
visualizations. While this technology will
involve location-based experiences,
green screen alternatives, and shared
experiences, one particularly exciting
development is Microsoft’s HoloLens.
The
HoloLens
2
incorporates
eye-tracking sensors and allows users
to interact with holograms as they

would with physical objects. This
technology is often associated with
entertainment and gaming, but it has
a plethora of business and enterprise
applications.
Microsoft has marketed its line of
carbon-fiber hands-free devices to
enterprises in the automotive and
healthcare sectors, among others.

Useful hands-free applications
With devices like the HoloLens, someone actively working on a high-performance
car or repairing heavy equipment can access and read the repair manual. It keeps
hands free and keeps devices like iPads out of some messy environments.
And at Boeing, engineers use HoloLens glasses to help them wire jets. With HoloLens,
this extremely complex process can be done 30% faster — and for millions of dollars
less.

Credits: Boeing company

Collaborative computing
In addition to these more hands-on applications, businesses are also poised to
use HoloLens for collaboration. Co-workers can experience 360-degree views of
virtual spaces, create 3D objects, and view holograms during conference calls. And
Microsoft is working on developing virtual meeting rooms using AR. Collaborators
across the globe will be able to enter the mixed-reality workspace to leave text or
voice notes and even complete tasks.
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An Oregon startup has also launched
a 3D collaboration platform for
HoloLens. Object Theory, one of the
first companies to join Microsoft’s
Mixed Reality Partner Program, has
released Prism, a free application that
includes two demo experiences. Users
can design a modern house, or they
can plan a hike on Mount Hood. The
really cool part? Up to four users can
collaborate in real time from anywhere
using life-size 3D avatars and spatial
audio chat. That means users can
interact with one another realistically,
display 3D models at tabletop and
true-scale sizes, and make annotations
in 3D space.

While going on an adventure or
designing a house is fun, this application
is hinting at a much broader trend: the
vision of collaborative computing.
A business’s design team is a great
example of a revolutionary use case
for HoloLens. Using the technology,
the team could look at a table-top
hologram of a project, viewing it from
all angles. And team members would
be able to compare their experiences,
feedback, and ideas in real time,
regardless of where in the world they
are.
The possibilities are endless and
exciting, and this technology stands to
be a game changer for all industries.
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3 Gaming technology
The evolution of the extended reality ecosystem is directly related to the evolution
of gaming. And modern gaming engines, like Unity and Unreal Engine, can create
real-time 3D imagery faster than ever.
Epic Games helped open up the world of real-time rendering to engineers,
demonstrating how to import engineering CAD data into Unreal Engine. Everything
we can see and touch in the real world can be given a corresponding CAD file.
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Rasterization
and ray tracing
Most video games today rely on rasterization for real-time 3D rendering. With
this approach, a 3D scene is composed
of countless triangles of myriad shapes
and sizes, and a rasterizer determines
which triangles in that 3D image will be
visible on a 2D screen from a specific
perspective. Then, shading and color
are added to each pixel within each
triangle.
Rasterization is popular because it’s
manageable in real time and computationally inexpensive compared to its
more dynamic counterpart, ray tracing.
With ray tracing, “light” automatically
responds to new inputs like it does in
the real world. While rasterization can
provide shading and lighting, game
developers can’t predict every single
action a gamer might take, so there will
undoubtedly be times when the lighting
is slightly off. Ray tracing, on the other
hand, uses algorithms that know
how to respond to various contexts.
For example, if a player blasts a hole
through a wall, ray tracing would allow
the light to adjust automatically based
on the player’s actions.

The implications of ray tracing go far
beyond gaming, though.
Real-time ray tracing can revolutionize
the online car buying experience.
Shoppers who are on the hunt for a
car that fits perfectly into their lifestyle
want to be able to imagine that car in
context. With real-time ray tracing, car
shoppers can build an ultra-realistic
model of their dream car in vacation
destinations, urban landscapes, or
even their own driveway.
Plus, instead of flying to beautiful
destinations and paying for an entire
production each time new photos
are needed of new car models, car
manufacturers can use ray tracing
to create realistic renderings that are
indistinguishable from photos — saving
the manufacturer a ton of money on
expensive professional photoshoots.
Unity Technologies and Nvidia
announced a partnership earlier this
year to create an enhanced software
platform for this exact application.
The automotive space isn’t the only
industry that’s positioned to reap big
benefits from real-time visualization.
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Users of Unreal Engine’s real-time rendering technology can create 3D designs on
their laptops that can run on most any VR/AR system. “From automotive design to
subsea exploration, a wide array of engineers are finding that real-time, immersive
visualization is a game changer for increasing efficiency, quality, and safety in their
industries,” said Marc Petit, general manager for Unreal Engine, Epic Games.
These rendering capabilities coupled with today’s cloud streaming delivery capabilities allow for graphic-intensive, photo-realistic content to be streamed to any device
or screen.

Gaming in the cloud
Google Stadia streams video games via the cloud to any device that’s capable of
running Chrome, including desktop computers and laptops, phones, and tablets. It
can even stream games at 4K resolution. Microsoft provides a streaming service for
Xbox games in Project xCloud, which also allows gamers to play on their Android
phones or tablets.
Nvidia’s GeForce Now allows gamers to stream hundreds of games to their PC, Mac,
or Nvidia Shield without the need for expensive technology. GeForce Now relies on
data centers that use Nvidia Tesla graphics cards designed for streaming to power its
service.
These options are great for gamers, but cloud streaming capabilities are also great
for businesses.
At PureWeb, we give companies the ability to stream real-time photo-realistic
3D content for product configurations, training simulations, and other dynamic
applications. This rich content is accessible on any modern web browser right from
your laptop, phone, tablet, or any other connected device.
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4 5G mobile networks
The fifth generation of wireless is here. It’s being tested in cities all over the world,
and more than 1.4 billion devices are expected to be running on 5G by 2025.
5G networks will be faster, reduce latency, and have the capacity to connect many
more devices at once. Low-frequency 5G networks that use Wi-Fi and cellular bands
are expected to reach speeds that are 25% to 50% better than LTE.

Benefits and challenges
The blazing-fast connections will
produce benefits for individuals and
businesses alike, including shorter
delays when transferring data,
increased capacity for connectivity,
and the ability to support movement of
up to 310 mph, which means it could
be available on high-speed trains.
The technology comes with its
challenges, though. The fastest 5G
utilizes millimeter-wave technology
that can travel, at most, a few blocks.
While a 4G LTE tower can reach many
miles, ultra-fast 5G requires that more

cellular towers be placed much closer
together. And creating that level of
infrastructure takes time.
A slower form of 5G is likely to see a
wider rollout much sooner because it
employs mid-band waves that have
a farther reach, but this technology is
not as dense as millimeter-wave, so
it can’t reach those ultra-fast speeds.
On top of that, these two types of 5G
require different antennas, meaning
that not all 5G devices will be able to
utilize both speeds.

Wide-ranging applications
for industries
Once those obstacles are overcome, 5G stands to influence much more than smartphones. While manufacturers have started rolling out versions of their mobile devices
that include antennas, it’s nothing compared to the huge impact that 5G could have
on other industries. After all, it won’t matter if you can stream 8K video when the
actual screen on your mobile device isn’t capable of that resolution.
There are a number of applications that require large amounts of data that will benefit
from the ability to send that information in near-real time.
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Manufacturing,
entertainment,
automotive, and retail are expected to
drive the demand for 5G and wireless
communications technology as the
digital, cloud, and security requirements
increase for those industries. The
infrastructure
and
logistics
of
technologies like self-driving cars,
smart cities, robotics, and wearable
telemetry in healthcare will all require
ultra-fast 5G capabilities.

For example, one of the most highly
anticipated applications of ultra-fast
wireless capabilities in healthcare
is remote surgery, which will allow
surgeons to operate on patients
who are hundreds of miles away by
controlling robots remotely. That might
sound like something out of a futuristic
sci-fi movie, but that future is closer
than you might think.

CloudXR
One platform looking to take advantage of the promise of 5G networks is Nvidia’s
CloudXR platform, which will stream cloud-rendered AR/VR content to any device
without the need for expensive hardware. Nvidia plans to release a CloudXR SDK to
allow companies to offer AR/VR content from the cloud.
Nvidia is presenting CloudXR as a set of tools that businesses can use to stream
AR/VR to customers. With 5G’s promise of low latency, Nvidia envisions carriers
building 5G networks to offer CloudXR to attract customers to their networks. The
system will work with SteamVR/OpenVR content out of the box and will stream to
software running on Windows or Android.

Edge computing
Another component that will help
reduce latency for real-time 3D
streaming will be edge computing,
which processes data at the edge of
the network where it originated. Edge
computing is more efficient because
it removes the components and data
services from a centralized server.
Bringing operations closer to the edge
of a network reduces the distance and
time the data has to travel between
a client and server, accelerating
processes and reducing latency. Edge

computing uploads large amounts
data to a network and runs a server
application at several locations.
Driverless cars are just one application
that would benefit from edge
computing. Seconds matter when cars
are in traffic trying to read signals, stay
in their lanes, and react if a pedestrian
crosses their path. Edge computing is
more reliable in this situation because
it reduces the lag time between
processing and transferring data to
these cars.
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Best ways to implement
interactive & immersive
technology
ARE YOU CREATING IMMERSIVE, INTERACTIVE 3D APPLICATIONS FOR
YOUR BUSINESS? HERE ARE SOME WAYS YOU CAN GET THE MOST OUT
OF YOUR STRATEGY:

Make the content accessible.
Immersive experiences aren’t limited to a small set of compatible devices and a traditional VR/AR context, such as expensive headsets, high-end PCs, or downloadable
apps. Through the latest advancements in cloud computing, which leverage
high-performance GPUs in servers around the globe, you can now stream your
content across the web to any browser and device, making real-time and interactive
3D more accessible than ever. This has major implications for the future — extended
reality and other 3D applications can revolutionize simulated training, product design
and configuration, and countless other organizational endeavors.
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Focus on the user experience
and business outcomes.
The ability to stream immersive 3D content doesn’t accomplish anything by itself.
These experiences should be aligned with your company’s objectives. For instance,
it could facilitate collaboration among teams and be integrated into other business
functions like sales, e-commerce, or e-learning. Keep this in mind as you develop
your marketing campaign, public launch, or internal communications plan.

Link real-time 3D
experiences to KPIs.
Set clear goals and key performance indicators for pilot projects and longer-term
initiatives. Look at more effective ways to quantify the return on investment for a
cloud streaming solution that brings interactive 3D to larger audiences on any device
at scale. Those metrics might include reduced acquisition costs based on more sales
and leads, better engagement rates, higher purchase prices, and travel cost savings
when applied to training.

Don’t do it alone.
You might be great at creating real-time 3D content, but you’ll probably need help
deploying and publishing these interactive applications at scale. Partner with a tech
company with deep expertise in cloud rendering, interactive streaming infrastructure,
and 3D visualization that can provide an end-to-end to solution. The best partners
are collaborative and provide their expertise as they work alongside you from the
design stage all the way to content publishing and distribution.

A quick look at real-time 3D
cloud rendering & streaming
PROS

CONS

• Cloud rendering and streaming deliver
high-fidelity project renderings without
local high-end GPU so users get access
to full-fidelity models.

• The costs are higher because it’s
more expensive to run GPUs in the
cloud.

• 3D model sharing allows everyone
to have a great experience from
anywhere in the world, including game
developers, marketers, sales reps,
innovation leaders, or even a global
creative and 3D visualization firm.
• This approach is entirely cloud-based,
so remote servers equipped with
powerful GPUs handle the intensive
processing load while users can interact
with 3D models on any personal device.
• Source data remains secure. Web
deployment through WebGL requires
local rendering, while a cloud-based
solution like PureWeb keeps source files
secure by transferring only rendered
images.
• Cloud rendering and streaming
support multiple users on the same
GPU, reducing consumption costs.

• Latency can impact the performance
of a cloud streaming solution, especially
in VR streaming use cases.

You could use other methods to push
data and 3D applications to the end
user’s device, but if that device is lost
or stolen, you’ll have a security breach
on your hands. With a cloud-based
solution, you can control the access
to your proprietary data. And because
there’s only one copy of your project
file that everyone with access is able to
view and work on, you never have to
worry about whether you’re using an
outdated version.
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What’s coming next?
Advanced cloud streaming knocks down barriers that prevent teams from easily
collaborating on projects. That creates more agility and efficiency. Today, it’s still
hard to consolidate and access all the critical data you need to make big decisions
via online streaming. If you want to analyze real-world objects or scenarios, you need
CAD data.
Computer-aided design is used to design objects by generating virtual 2D or 3D
models. And it is used extensively in several industries, including automotive,
aerospace, shipbuilding, consumer goods, and machinery. CAD data is used to
design tools and equipment in manufacturing and construction, and it helps engineers
design roads, bridges, and tunnels. Filmmakers even use CAD data when designing
special effects in Hollywood blockbusters.
CAD data could be extremely useful for consumers buying a car. After purchasing
a car, you’ll get a bill of sale, and you might get pictures of the car on its last road
trip. But there’s no way for you to verify that the car in the photo is the same car you
purchased. But if you had CAD data on the car, along with images and the ability to
stitch that data together, you could verify that the car in the photos is yours.
The next evolution of extended reality will take place when the tools that are used to
capture and store data become more adaptive. The tools of tomorrow will be able
to recognize and collect data from several environments and identify similar data
sources automatically.
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The best cloud solution
for access and scale
We’ll soon see more intricate and
immersive 3D experiences — the
types that, until recently, have only
been available to people with the
right VR headset or AR-enabled app.
These experiences will be made
more accessible through modern web
browsers, the cloud, 5G networks,
edge computing, and the latest mobile
devices.
They’ll disrupt and enhance a multitude
of businesses, from product design to
marketing to e-commerce to employee
training.
But in order to maximize their return on
investment, they will have to be

delivered in a high-fidelity, reliable,
scalable, and cost-efficient way
through the cloud.
PureWeb is making interactive 3D
technology available to everyone
through our photo-realistic cloud
streaming and collaborative visualization solutions.
Contact us to learn more about how
PureWeb can help your creative agency
or global enterprise work toward a
more immersive, interactive future.

