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Immersion: The Future of
Connected Experience

I

mmersive technology is an inevitable trend. And today, we stand on
the verge of an explosion of such technologies, in the forms of next-gen
video & communications, remote reality, augmented reality, and virtual
reality, culminating a 100-year trend of our screens moving closer to us
and growing more interactive, from far-off movie screens to headsets, where
the screens sit next to our eyes.
Next-gen immersive tech represents a quantum leap in terms of user
experience over what came before. Some people think it’s just about gaming,
but the potential is far greater – the death of distance, enhanced cognition,
user empowerment, and a more inspired way of life, for starters.
How, exactly? Tomorrow’s video will be an interactive medium, a tool as
much as a diversion. Next-gen comms will erase distances, and enable digital
enhancements to the real-time equation. Augmented reality will make
expertise more freely available, and greatly reduce the need to look down at
our phones. And virtual reality… well virtual reality represents a whole new
world – worlds, in fact.
Who’s taking the lead? Google, Apple, Facebook and Microsoft are
all making investments, acquiring companies, or offering products. All
no doubt would like to be the interfaces, homepages and gatekeepers of
immersive cyberspace. What’s in it for them? An immersive environment
represents an order-of-magnitude increase in terms of user insight, as
constant user input/feedback and precise eyeball tracking (a prerequisite for
many forms of immersive tech) will enable an understanding of what users
are looking for every second the interface is active, not just what users like,
click, and how long they idle between clicks, as we have today. In other
words, digital immersion tech will help Big Data live up to its billing as the
digital oil of the 21st century.
What’s Huawei’s interest in all this? Well, we worry about our customers,
and the networks they depend on, who have to support all this. Highquality virtual reality experiences could require bitrates approaching the
Gigabit-range, while network latencies will have to be comparable to human
response times (about one-tenth of a second) if remote surgeons operating
via robot hands are to be able to do their work safely. Today, network latency
could be up to 20-times that.
There’s still work to be done, and Huawei is on the case, from the
hardware that carries the data, to the software that compresses the data, to
the computing that analyzes the data, to the interfaces that bring the data
to life. Why? Because with immersion, connection will be redefined, as will
reality.

William Xu
Chief Strategy Marketing Officer
Huawei Technologies
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The Future of Connected Experience

Next-gen immersive technologies are the culmination
of a trend that has been over 100 years in the making.
The hurdles are many, but the rewards are too great
to ignore. A Better Connected World awaits.
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Immersive technology is the future, and this will
make digital representations of reality as important as
reality itself, if not more. Accuracy is vitally important,
creating a need for a new order of information
transmission & reception – full-field communications.
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Can Telcos Get Ahead of Immersion?
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360-degrees of User Engagement

According to Jez Jowett, Global Head of Creative
Technologies at Havas Media, immersive technologies
represent both a broader canvas for brand messaging
and a more intimate means for customer relations. Is
your company ready to engage users from any angle?
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A Brief History of VR
VR & Gaming:
Diversion or Just Diverting?

The story of gaming is a checkered one, and will
always intertwine with VR. But according to Albert
“Skip” Rizzo, Research Professor of Psychiatry at
USC and Director of its Medical VR department,
this need not be as worrying as it sounds.
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Real Problems, Virtual Solutions

The World of 4K

4K is becoming the resolution of premium
content around the world, but its future will
redefine the video experience itself, from passive
viewing to active involvement, with video both
an experience for fun and a tool for work.
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Augmented Reality:
The Best of Both Worlds

Augmented reality (AR) has lately fallen out of
the public’s favor somewhat, but don’t let the
fickle tastes of the tech media throw you off. It’s
going to be huge. A lot of technologies promise
smarter living, but AR can actually deliver.
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VR isn’t just an exciting new frontier, it represents an
entirely new world for smart businesses to capitalize
on, and the ultimate and almost inevitable endpoint of
screen development – the ultimate in user engagement.
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Immersion:

The Future of Connected Experience
Next-gen immersive technologies are the future, but a lot of people don’t really believe in them, thinking of them as niche
applications and expensive parlor tricks only. But in truth, they are the culmination of a trend that has been over 100 years
in the making. There are hurdles, as there are in many races, but they’ll be overcome. Immersive tech will happen.
By Jason Patterson

Immersion is not new

A

medium in its most
basic sense is “a means
of communication or
expression.” But humans
leverage media for two purposes. One is
communication, the other is immersion.
And while immersion is a cuttingedge concept in the tech world, it is
very much an elementary concept in
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terms of human history, as immersion
is something storytellers have been
trying to achieve since we acquired the
power of speech. Any good storyteller
knows that a simple relaying of events,
either real or imaginary, is not enough
to earn your supper. It is immersion, the
transportation to another world through
the relay of its various sights, sounds and
feelings, that separates a great story from
a good one. The same applies to other
forms of entertainment that leverage

media, such as music or the printed
word. Their most effective examples
immerse us, either by taking us to other
places, or bringing other places to us.
Modern media and the tech that
powers it started ubiquitizing in the late
19th century, and ruled the roost for
nearly 100 years, strong & unchallenged.
Whether print, radio, movie, or other, all
were characterized by their “broadcast”
nature. The sender sent and the receiver
received, largely in a one-way fashion.
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Television was probably the medium most
vilified, but all were essentially the same,
with the receiver told what to think &
feel with little-to-no power to respond.
But then in 1970’s and 80’s something
happened – disruption, arriving in
the form of the video game. Suddenly
it became possible to control what
happened on the screen. Some might
say that those games don’t qualify as
media since the video game units of the
time were closed systems, but disruption

was happening regardless. A new form
of screen entertainment was emerging,
far more immersive than what came
before. Want proof? Gaming has a much
weaker correlation with obesity than TV
viewing. There’s plenty of time to walk
to the fridge when watching TV. With
gaming, there may be none, and many
are too immersed to stop, even if given
a choice, even if hours have passed. It’s
a whole other level of immersion, with
time vanishing in the same way it does

when artists compose or old friends talk.
Personal computers started arriving
soon after, with the Internet arriving
soon after that, and they have proven
more than gaming’s equal as a time
suck. And now we have a whole
generation (digital natives) who have
always had these interactive technologies
at their disposal. And for them, twoway interaction isn’t just a means of
entertainment – it’s a way of life, with
immersion hard to achieve without it.
WinWin
Special
Edition

2

When you first
experience
immersion, the
virtual world onscreen takes on the
same import as the
real world. Once
that happens,
immersion need
not entertain to
be achieved. It just
need be available.

Immersion has
become a tool
Historically, immersive tech has
largely been used to entertain, with
its value determined likewise – you’ll
switch on your surround sound system
to watch your favorite Hollywood
blockbusters, but would you bother
with it while watching the news? There
have been exceptions of course, with the
prototypical example being the flight
simulator, but even these have been quite
rudimentary until fairly recently when it
comes to immersion. Largely they’re used
to hone pilot reflexes, with occupants
rarely forgetting they’re in a simulator.
Gaming and computers no doubt
laid the groundwork for immersion as a
tool. They brought the user much closer
to the screen than was normal before
(filling your vision in the way a movie
screen might) and provided a level of
interactivity that was compelling. It
didn’t even always have to be fun to
immerse (those of you who remember
the many hours lost spent spelunking
in the caverns of DOS circa-1994 can
attest to that). At whatever stage you
first started to experience it, the end
effect was the same – the virtual world
on that screen took on the same import
as the real world that surrounded it (at
least while the screen was on). Once that
happens, immersion need not entertain
to be achieved. It just need be available.

Hurdles to ubiquity
Next-gen immersive technologies may
come across as radically different than what
we have now, but according to tech blogger
Tom Goodwin, they actually represent the
logical conclusion of a trend that’s been
going on with screens for over 100 years.
Screens keep getting closer, from cinema
screen to TV to smartphone to headset,
with the degree of control and interactivity
increasing and becoming more human each
step of the way. In other words, technologies
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like augmented reality (AR) and virtual
reality (VR), where the screens usually sit
next to your eyes, are the future. However,
just because something is inevitable doesn’t
mean it will be easy. Five hurdles have to be
overcome for immersive tech to ubiquitize.

“Switchy” users
Professor Byron Reeves at Stanford
University recently ran a study that
sampled the laptop & smartphone
habits of the student body, and found
that the median time spent on any one
task to be only nineteen seconds. This
is only the latest in a long list of studies
that confirm this growing trend towards
“switchiness” amongst Homo sapiens. So
what does it mean? According to Tom
Goodwin, “We’ve become addicted to
stimulus; we’re now so overmediated
that our attention has never been less
focused. Partial attention isn’t just
possible, it’s our default position. How
else can we now consume 15.5 hours
of media a day and manage to sleep
and eat? Our attention is shifting to
snatched moments, the quick glance.”
Why are we living this way? According
to Professor Reeves, task switching
can actually be interpreted as an act of
autonomy over our lives. “People like
autonomy. They are in control. They can
decide how they move from one type of
content to the next. They don’t have to
wait for your message to end, they can end
it, or hit the pause button in between.”
Reeves would later add, “I’m very
interested in whether immersive
experiences can win over the tendency
to switching. You could imagine that
I have a set of VR goggles, I’ll be so
engaged that I will forget to switch. And
I think that is a favorite thought that
everyone developing for that technology
has. But, you might keep the goggles a
little bit longer, but I think the interest
in coming and going will still be there.”

Screen chaos
Screens are proliferating at an incredible
rate, and this no doubt is contributing to all
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that aforementioned switching. According
to Time Inc., digital natives switch media
platforms (many of which involve screens)
once every two minutes, while those age
35-to-55 switch once every three minutes.
The problem today is that each screen is
typically connected to a different ecosystem,
operating independently of the others. This
means that a lot of potential synergy being
left on the table. What does this have to do
with immersion? How immersive will a VR
experience prove if you have to keep taking
your headset off to answer the phone? How
immersive will a 4K program be if you
have to keep looking at your tablet to see
its Twitter feed? Other examples abound.

Technical issues
Each next-gen immersive technology,
whether 4K, AR, VR, etc., has a raft of
user-end technical issues to overcome,
but those are discussed in this magazine’s
individual articles devoted to them, and
need not be addressed here. Here we’ll
talk more about the networks that will
bind all these technologies, and the issues
here are two – bandwidth and latency.
Immersive technology will require
massive improvements on both fronts.
Today, Huawei has a remote-reality
prototype (MirrorSys) that requires 100-to200Mbps for a one-way immersive
experience, and that’s just the tip of
the iceberg. MirrorSys uses a single 8K

wallscreen. Michael Abrash, Chief Scientist
at Oculus VR, estimates that photorealistic
VR will require two 16K x 16K screens
(one to each eye). You do the math.
Latency is the other big issue on
the network. With an augmented
reality headset, for example, real-life
visual and auditory information has to
be taken in through the camera and
sent to the cloud for processing, with
digital information sent back to be
precisely overlaid onto the real-world
environment, and all this has to happen
in less time than it takes for humans
to start noticing lag (less than 100ms).
Today, network latency could be up to
20-times that. There’s much work to do.

ROADS-capability
So why do networks need to support
this, anyway? Today, immersion is largely
a solo affair, carried out in closed systems.
But digital natives (young people today
but soon to be the majority) will demand
something more. According to Tom
Goodwin, “The notion of the mobile as
a second screen was common in the early
2000’s, now we see mobiles and wearables
as the primary screen, with the other
screens fading into the background.” In
other words, our primary screens are now
the connected ones, making connection
the default expectation from this
point on. Why? Goodwin would add,

“Something about proximity and our
demands for the immediate make our
closest screen the primary access point.”
In a headset scenario, the closest screen
is next to your eyes, so it had best be
connected, interactive, and as amenable
to personalization as possible. Huawei
refers to this as ROADS capability (realtime, on-demand, all-online, DIY, and
social). Digital natives demand ROADS
capability in everything that they do.
Immersive experiences will be no different.
Those who ignore this do so at their own
peril. As stated before by Byron Reeves,
our newfound affinity for switching tasks
will never be completely overcome by
immersive technology, as people will still
“want the autonomy to come and go.”
He sees interactivity in the experience as a
must. “The best gift you could give me in
a conversation is something that indicates
you understood me. So, we are truly
interacting. We say there is contingency. So
more interaction, more contingency in the
interaction, absolutely creates more reality.”

General skepticism
The path to immersion has included
a few potholes. VR has had a few falsestarts thanks to unrealistic expectations,
poor experiences, and occasional nausea.
AR took a hit when the word “Glasshole”
entered the lexicon. Plenty of experts
today see immersive technologies as
WinWin
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Telcos can enable
a fully-distributed
cloud immersive
experience. If devices
share enough info
so that they know
when and how to
interrupt the user at
appropriate times,
users can spend all
of their attention in
one immersive task.

5

10
2015

solutions in search of a problem, or
niche applications that won’t ubiquitize
in the way that smartphones have.

The way ahead
But remember, these five factors
are not blocks, just hurdles, and
they’ll either be knocked down
or surmounted in due time.

An integrated cloud framework
Both the “switchiness” and “screen
chaos” problems have basically the same
answer. According to Huawei Media
Lab Head of Strategy José Alvarez, “An
immersive experience is an integrated
experience. And for an integrated
experience, you need a framework in
which you can take all of the info that
you see that is useful to you today and
bring it to a single place. Today that
integration doesn’t happen because
there’s no common platform. When we
talk about really immersive tech, we have
to think about all of these experiences
in one place. Your phone rings in your
field of view; your data and friends in the
same field of view. If you are watching
a movie, or playing a game, and you
have a phone call, the game (or movie)
is automatically paused. You don’t even
have to think about pausing the movie
and answering the phone. You can make
those decisions, but you can only make
those decisions if they are integrated in
a platform that provides that kind of
information. The role of telcos would
be a single place where all customers
can come to get all of their services.”
Huawei Media Lab Head James
“Bo” Begole would add, “The telcos
can provide the kind of network
infrastructure that enables a fully
distributed cloud immersive experience
where a lot of the computation can
happen on very powerful servers that
are in the cloud while sharing the
sensor data that are being delivered
by end-user devices at the client side.
If we can get devices to share enough
information so that they know when

and how to interrupt the user at the
appropriate times, then users can find
this space to spend all of their attention
in one immersive task. So they can be
more productive or more entertained.”
This may sound like a tall order, but
remember that technology trends such
as cloud technology and the Internet
of Things (IoT) are already driving
a greater need for openness in terms
of interoperability and data sharing.
Immersive tech will be no different.

5G is coming
Fixed network capacity for immersion
shouldn’t cause any sleepless nights. The
theoretical data capacity for optical fiber is
almost infinite, with 1Gbps to the home
already available today in markets like
Hong Kong, and G.fast technology soon
able to match that via copper. But the
modern lifestyle is mobile, of course, and
immersive applications like AR will very
much depend on it. Huawei is working to
bring 5G, the next-generation of mobile,
to life by 2020, with the goals of 10Gbps
data transmission and 1ms latency. These
networks are being designed with selfdriving cars in mind, and immersive
tech can have similar demands in terms
of speed and response times. In fact,
a self-driving car could be the closest
thing many of us will have to an ideal
environment for a little VR immersive
fun. ROADS-capability at all times within
5G coverage will also be possible, but it
will be up to the application designers and
interface providers to make it happen.

Killer apps
Of course, killer apps are a must if
immersive tech is to avoid being sidetracked
into niche markets, like the naysayers
predict. The nature of the app will depend
on the medium. With next-gen video,
it’s hard to say. Next-gen video will be an
interactive experience, a tool; some people
love tools, other prefer to watch others do
the work. But vertical applications are sure
to be huge, as the benefits to surveillance,
remote operations, telemedicine, etc.,
will prove too much to ignore.
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For AR, it probably won’t be an
application, per se, that proves killer but a
scenario – new situations, especially those
where we tend to be timid and consult
guidebooks or smartphones. We will be
able to stride more confidently, into any
new situation, because we will have a lot
of relevant information at our disposal; we
won’t feel so lost. According to José Alvarez,
“With augmented reality, we will feel
empowered. We will feel that our cognitive
capabilities have been improved. No longer
will we go to a new place not knowing
where to turn. No longer will we go to a
party thinking, ‘I’ve seen this person before.
I wonder what his name is.’ No longer
will we need to worry about those things.
And those things will be empowering, by
freeing us to do more things with our lives.”
And for VR, the killer app will be
nothing less than a virtual Internet
itself, known in today’s vernacular as
“the Metaverse.” Both Facebook and
Google are hard at work positioning
themselves to be the potential homepage
for it. Virtual Facebook would mean
a far more social & interactive form
of social media. Virtual Google, for
starters, would mean more fluid and
intuitive forms of search. What would
they get out of this arrangement? Many
more billions of dollars, for one, as a
VR environment would enable precise
tracking of whatever the user is looking
for every second the headset is active,

as opposed to tracking of the occasional
like & click that we have today. This
would be a gold mine to advertisers,
and those who profit from advertisers.
According to Tom Goodwin, VR is
“the most personal experience with
the closest screen, providing the most
connected, most immersive experience
the world has ever known and can ever
imagine – a chance to finally capture
attention, focus the eyeballs, and build
relationships with the most captive
audience one can hope for in this age.”

And don’t forget,
people like immersion
Immersive tech has had some growing
pains, but what’s available today is far
more slick & seamless compared to
what came before. VR@Berkeley is an
undergrad student group at the University
of California at Berkeley devoted to the
development and proliferation of both AR
and VR. Why do this? In part, because
“we live in a physical world with physical
people, but increasingly our interactions
are mediated through digital means: we
find ourselves and others looking down
at our apps, at our phones, at our laptops,
and so on. Virtual reality challenges that
relationship with technology. Instead of
interrupting our lives to interact with
technology, technology should better

understand and accommodate us.”
Are people receptive to it? According
to Club President Daniel Pok, “Everyone
that we’ve shown it to has received it
positively. VR promises mixing of the
virtual and physical worlds in a way that
doesn’t have to interrupt our physical lives.”
When asked to describe how people
react initially to VR, Club Research Team
Member Isabel Zhang stated, “From my
own experience, I was just amazed as
to how believable it was. You get really
excited about how much further we
can go into immersion. I was demoing
Google Cardboard (a relatively crude
form of smartphone-enabled VR) and
little kids would came up and they would
not put it down and let other people
use it because they were so excited that
they ran around showing everybody they
could. It was really exciting to see other
people that excited and happy about
something that we’re so passionate about.”
Not convinced yet that immersive tech
will ubiquitize? According to Jez Jowett,
Global Head of Creative Technologies
at Havas Media, VR is expected to reach
500 million users by 2018, scaling six
times faster than the iPhone. Skeptics
call VR the same thing they called
gaming 30 years ago – an amazing toy
for boys. Today, more time is being spent
gaming on smartphones than doing
anything else, and women are gaming
more than men. That’s ubiquity.
WinWin
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Parallel Realities

The Future of Full-field Communications
Immersive technology is the future, and this will make digital representations of reality as important as reality
itself, if not more. It is therefore vitally important that these representations be accurate, to the greatest
degree possible, creating a need for a new order of magnitude of information sending & receiving over longdistances – full-field communications. Why? Because a Better Connected World awaits.
By James "Bo" Begole, Global Head of Huawei Media Lab
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About James Begole
Dr. James “Bo” Begole is VP and Global Head of Huawei Technologies’ Media Technologies Lab
spanning seven locations in China, the U.S., Europe and Russia, focusing on the creation of nextgen networked media experiences. Previously, he was a Sr. Director at Samsung Electronics’ User
Experience Center America where he directed a team to develop new contextually intelligent services
for wearable, mobile and display devices. Prior to that, he was a Principal Scientist and Area Manager
at Xerox PARC where he directed the Ubiquitous Computing research program creating user
behavior-modeling technologies, responsive media, and intelligent mobile agents. He is an inventor
with more than 25 issued patents and dozens pending.

Is what’s real what
matters?

L

ong ago, the physicality of
reality was what mattered most
– to raise a building, plow
a field, cross a river, make a
widget, and trade that widget for gold.
The material properties of physical
objects mattered most when civilization
was getting itself off the ground.
We’re long past that era. In today’s
information age, what matters most are
things like the reliability, timeliness,
completeness, and meaning of
information. A classic example is a stock
price. Does it matter whether the price
actually matches the future earnings of a
stock? No, what matters is that the price
a trader sees is the correct and most upto-date price that anyone has. Today,
digital realities can matter as much
as physical reality ever did, opening
new territories for business value.

Digital realities
Huawei MirrorSys

How many digital realities are there
today? One category is virtual reality
(VR), which consists solely of computer-

generated information with little or
no connection to the physical world.
Another category of digital reality brings
other real-world places closer, sending
and receiving audio & video in real-time
from remote places where we are unable
to travel – remote reality. There are
also realities that supplement our life’s
experiences with information from the
digital realm – augmented reality (AR).
While wearable hardware like Oculus
Rift and Microsoft HoloLens capture
much attention, one should not forget
another technology making leapfrog
advances – video telecommunication.
The resolution of today’s cameras is
astoundingly high (some image sensors
are able to capture more than 120
million pixels), and such cameras will
form the basis of many applications.
Display sizes are expanding rapidly;
the same amount consumers paid in
2004 for a 27-inch cathode ray tube
(CRT) will now buy a 60-inch flat-panel
display. We also see display resolutions
increasing from HD (2MP) to 4K
(8MP), and new screens are already
available at 8K (32MP) resolution.
Manufacturers are launching 110-inch
products, and creating manufacturing
lines for even more massive sizes in
the future. And yes, ordinary people
are finding spaces in their homes for
WinWin
Special
Edition

8

AR/VR Dedicated Devices Shipments (Thousands of Units)*
2011

2012

2013

741.8

998.2

1348.3

such wall-consuming digital windows,
enabling life-size display of what were
once tiny, inaccurate representations
of real-world objects through fullfield communications equipment
such as Huawei’s MirrorSys system.

Business realities
This kind of true-to-life visual detail
will create, disrupt and revolutionize many
businesses – medicine, maintenance,
education, travel, real estate, and of
course communication. People will
soon be able to fly drones to tour exotic
locations, shop at the most exclusive
boutiques in the world from home,
share the field with world-class athletes,
and visit your great aunt in Kenosha,
anytime. Let’s look ahead a few years.

Medicine
Dr. Jameela Jalal once travelled the
world to see patients in remote corners.
Her travels were cut short several years
ago after being caught in a viral outbreak
that decimated medical personnel treating
the afflicted. Jalal was a rare survivor
of the outbreak, but was left with her
lower body paralyzed. Jalal now practices
from one of the world’s most advanced
medical hospitals, equipped with the
latest full-field communication system.
Jalal now sees more patients per day
than she previously could see in a month
of travel, greatly expanding the reach
of medicine in previously underserved
communities while maintaining the highest
quality of medical examination. Unlike the
telemedicine systems of the past, which
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2014

2015

1793.8 2428.4

2016

2017

2018

3257.1 4408.3 5975.7

provided face-to-face communication,
but not enough resolution for remote
medical diagnosis or treatment, her fullfield system today allows her to see the
most miniscule detail on the patient’s
skin; the shape, texture and color are
perfectly captured and recreated, exactly
as in real life. Anywhere a camera can go,
patients can be seen. She doesn’t need to

CAGR
2013-2018

34.69%

wear special equipment or head-mounted
gear, which would be tiresome for a full
day of work, because the immersive
display covers an entire wall, providing a
full digital reflection of remote reality.
Not only are patients shown in full
visual and audio detail – Jalal can turn
on computer vision systems that detect
and track the physical movement of a
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patient’s limbs. These systems compare
the appearance and motion of the patient
to previous visits, assessing the progress
of recovery. Based on the rate of progress,
the system can overlay a visual prediction
of the patient’s condition in the future.
As she discusses the condition with
the patient and interns, intelligent
listening software identifies topics
and automatically retrieves pertinent
information (dosages, statistics, related
conditions, recommended treatments
and more), often before Jalal herself
realizes she needs to look these up.
Even though Dr. Jalal can use a robot
arm with haptic feedback to physically
feel patient’s joints, muscles and body, she
sometimes asks the interns to perform
these physical tests, allowing her to train
the next generation of physicians. When it
comes to performing surgery, however, Jalal

takes control, using the most advanced
tele-robotic systems, which are capable
of extending the precision of human
surgeons through digital stabilization
of hand tremors and amplification of
surgical operation. It is during surgical
procedures, with the medical students
watching intently, that Jalal most fully
appreciated the amount of detail that
these immersive systems provide – lifesize representation of the patient’s limbs,
joints and skin allow her to function as if
she were fully present in the remote space.
Jalal misses travel, but appreciates that
after seeing patients from around the
world every day, she gets to go home to
her family and avoids what was once an
occupational hazard of disease exposure.

Sports
Kelly Bennett has the best possible

seat at the last match of the season
for her favorite football squad. Along
with thousands of other fans, Kelly is
virtually standing right on the stadium
sideline, watching the players in full
visual detail and full-life size as they
kick the ball up- and downfield. She is
energized by the storm of sounds from
chanting stadium fans, reproduced in
full volume and spatial detail within
her headset. Usually, she prefers to stay
on the sidelines so she can get a full
overview of the action, but sometimes
she pops into a view from a player’s
camera so she can feel the action as if
she were a member of the team. Kelly
plays football regularly on her school
team, and she knows what options a
player would consider, what strategy
the opposing team might plot, and
where to optimally thread the ball.
Whenever a player approaches
the ball, an AR tracking system plots
multiple trajectories and probable
outcomes onto the ball, giving fans a
sense of where the action is likely to
go next, raising their anticipation &
excitement as they watch players make
decisions and drive toward goals. Fans
can also comment and draw diagrams
onto the field for others to debate.
Unfortunately, this time her team
lost, and Kelly is very upset because
her team’s star player messed up a
promising shot. She thinks he should
have passed it to a teammate who
was more open. After the game, Kelly
tries out this scenario in her game
simulator, which indicates an 82%
probability that the other teammate
would have made the shot from his
position. Kelly posts this scenario on
her team’s social media page, which
causes a firestorm of commentary, with
many fans agreeing that the team’s star
player is a selfish glory-hound who
should have put the team ahead of
himself. The result – a little girl learns
about the importance of teamwork,
and a selfish glory-hound misses out
on USD1 million in endorsement deals
because his reputation just took a hit.
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About Full-field
Communications
According to Huawei Media
Lab Director James “Bo” Begole,
“ Fu l l - f i e l d c o m m u n i c a t i o n
(FFC) is the next-generation leap
in telecommunications where
we’re transporting all of the data
that your eyes and ears would see
in the real world. We’re capturing
those in super-high-resolution
cameras and microphone arrays
and transporting that in real
time. So you get the full width
of view, the full surround-sound
audio, and the full field of light
& sound.”
What does all this add up to?
According to Huawei Media Lab
Head of Strategy José Alvarez,
“FFC is a way of looking and
experiencing reality in a more
immersive way. It’s the equivalent
of looking out a small window
and having a wide window – a
360-degree view of the world.”

Habib Kenyatta is a building contractor
in east Africa. He receives a message from
the factory in China that his order of
custom wall tiles is ready for inspection.
These tiles will sheath the lobby in a new
five-star hotel going up in Nairobi, so
the quality has to be perfect. Habib slips
on his VR headset and connects to the
factory’s server, where an ultra-precise scan
of a sample tile has just been uploaded.
Because the system is using a light-field
camera, surface details such as reflectivity
and depth-of-texture are reproduced in
exacting realism, with Habib’s digital
glove able to remotely feel the “texture”
through thousands of tactile sensors
and actuators placed in the finger tips.
Using this sample as a base, his virtual
construction simulator is then able to
recreate how the finished lobby will
look after the tiles are laid, and see how
the light will reflect off their surfaces at
different times of day. The effect is more
beautiful than he imagined. Habib has
used this system many times with this
source in Foshan, so he has full confidence
that the sample will be exactly as just
seen. Thus, he gives the go ahead to
start construction. Over the course of a
thousand similar decisions he has had
to make, this system has shaved months
off of the construction time, not only
saving money but also allowing the hotel
to get rooms onto the market faster.

Full-field comms is
the key
All of these future realities have
roots in what is already happening
today, but they depend on something
that is still rarely achieved – the precise
scanning, transmission, and re-creation
of information from one place to
another. This is the essence of full-field
communications (FFC) – but it’s not easy.
The technology depends on complex &
powerful cameras, microphones, speakers,
displays, etc., but that’s just near the user.
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Whether the source is a set of cameras
in the real world or a server containing
all the information for an artificiallygenerated world, digital realities require
enormous amounts of data to match
human perceptual sensitivities, which can
process over 500 gigabits per second of
sound and light; that’s over a thousand
times what the average home Internet
connection today would allow. Even
with advanced compression techniques
capable of 300 to 1 reduction, and
other optimizations further reducing
the throughput to single-digit gigabits
per second, it is still a certainty that
tomorrow’s networks will need an order of
magnitude improvement in data capacity.
Of course, it is not enough to simply
send that much data from one place
to another, it has to be scanned, sent,
and recreated in real-time to qualify as
immersive reality. Research has shown
that systems must respond in less than
a tenth of a second, or else users sense
delay (latency), disrupting the sense
of immersive reality, and contributing
to the sense of motion sickness and
dizziness that some people experience
with virtual reality. With augmented
reality, the need for real-time latency is
perhaps even greater, as digital overlay
will almost certainly disrupt a scene
instead of enhancing it if it can’t react as
quickly as a user moves or turns his head.
All of these are areas of concern
for Huawei. Our R&D is developing
technologies that can compress and
transport all of the light and sound
(and eventually movement, touch and
other sensations) of a remote or virtual
environment in real-time to be recreated
in full, life-size and lifelike fidelity. We’re
also working to make sure that there’s no
lag in that sound and light. What will
this mean? Not only will your car have
the split-second reaction times necessary
to drive itself, but you’ll be able to enjoy
a seamless full-field VR conference with
your co-workers while riding in it. Our
technologies will let people exist in
parallel realities with ease in tomorrow’s
Better Connected World.

Achieving Immersion

Can Telcos Get Ahead of Immersion?
Telcos have struggled to cope with monetizing the media content & services they carry over their pipes for quite
a while. And just as they now start to get a handle on things like basic video, they face the spectre of immersive
technologies, which represent a generational leap in terms of network burden over what came before. Can they
cope? BT infrastructure chief Karl Penaluna and BBC CTO Matthew Postgate offer some perspective.
By Joe Kelly

Looking to score
with 4K

E

arlier this summer, British
Telecom (BT) announced that
it would launch Europe’s first
dedicated television channel to
broadcast content created exclusively in 4K.
The channel, called BT Sport Ultra HD,
will require customers to acquire a special

4K set-top box (STB). Once installed,
subscribers will be able to watch a range
of premium football and rugby games,
including matches from the Champions
League, Europe’s leading football club
competition – filmed, distributed and
enjoyed in ultra-high-definition (UltraHD). The service will go live to BT
customers in the U.K. later this year.
Of course, falling prices for
4K-enabled sets, available now for

less than USD1,000, are driving this
increased demand as much as consumer
demand for 4K content, which remains
relatively rare. But that is changing, too.

In the blink of an eye
At the BBC, home of iPlayer, one
of the most successful on-demand
Internet catch-up TV and radio services
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BT has identified
a number of VR
applications it
believes will change
the world. The first
is gaming, and
the second is film
& television. The
telco also believes
that virtual travel
will also become
a key application,
including virtual
voyages into space,
while also expecting
virtual education and
remote surgery to
drive social change.
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in the world, Matthew Postgate, the
broadcaster’s Chief Technology Officer,
says the organization is taking “a new
structure and approach” to be able to
respond to how the Internet is changing
the distribution and consumption of
broadcast TV, including a future he
believes may well be characterized by
immersive media. “We live in a time of
unprecedented technological change.
The last major media revolution before
the web was TV, over 80 years ago. In a
relative blink of an eye, we’ve seen the
on-demand, mobile and social media
industries become well established,
with a wide range of others showing
huge potential. This opens the door
to entirely new forms of content that
are much more data-intensive than
audio or video – things like UltraHD or virtual reality, for example.”
When broadcasters, Internet service
providers and consumer electronics
industries align, it creates a better-thaneven chance that a more immersive
experience of Ultra-HD content is on
its way. Unlike the advent of television,
this next immersive revolution will see
telcos as a core part of the ecosystem.
But Ultra-HD is about more than
the number of pixels on a screen. The

increased definition offers the promise
of fully-immersive virtual reality (VR)
services. The improved immersive and
interactive nature of such content lends
itself to a range of new services that telcos
could offer if the broadband connections
they provide offer more synchronous
upload and download speeds.
BT has identified a number of VR
applications it believes will change
the world. The first, unsurprisingly,
is gaming, and the second is film &
television. The telco also believes that
virtual travel will also become a key
application, including virtual voyages
into space, while also expecting virtual
education and remote surgery to
drive social change. However, a major
question remains – can telcos find
a way to monetize these immersive
applications over & above the revenue
they receive for distributing digital
content to and from subscribers?

Hard to get ahead
So far, the average telco has seen
the operational cost of supporting
bandwidth-intensive services grow as
fast or slightly ahead of the associated

Achieving Immersion

revenue they receive in return. Over-thetop (OTT) and social media players have
arguably benefitted more. For telecoms
to succeed, new business models must be
devised, and it is also feasible that OTT
providers and network providers will
need to find collaboration models where
both parties can benefit commercially
from these potential services.
The shift away from traditional
broadcasting over airwaves to a schedule
pre-determined by the broadcaster
is well established. Today, televised
content is consumed increasingly
online, on demand. The growth of
services such as Netflix and BBC’s
iPlayer have added significant pressure
to telco infrastructure, and consumers
are impatient with networks that
pause to buffer in the middle of
the latest Hollywood blockbuster.
And with Ultra-HD, network
interruptions during the Champions
League final are unthinkable.

Recognizing a need
An Ultra-HD world presents a
challenge for telcos. How can they provide
subscribers with broadband connections

fast enough to allow customers to enjoy
the benefits, and do so cost-effectively.
A single 4K content stream requires an
uninterrupted flow of data of around
30Mbps, and many homes today
consume multiple streams at one time.
According to Karl Penaluna, President
of 21C Global Networks and Computing
Infrastructure at BT, “We recognize the
rising demand for ever-faster broadband
speeds. In fact, it’s an issue BT has had to
deal with every year since the early days
of broadband. We’re investing to deliver
the future, and we’ve focused on finding
innovative ways to deliver the broadband
experience that people want today and
ensure we continue to do so in the future.”

BT is digging in
BT’s fiber broadband rollout is
well-advanced across the U.K. today,
providing customers with connections
at up to 330Mbps. “In parallel,”
Penaluna says, “our plans to deploy
G.fast technology will increase the
access speeds possible across our
installed copper plant. G.fast is a
key approach to squeezing everfaster speeds (Gbps-range in theory)

out of existing cables to meet our
customers’ speed needs of the future.
Core and metro networks also need
to be dimensioned appropriately. If
G.fast is an innovation designed to
generate additional speed from our
existing copper access infrastructure,
400G routers are designed to do the
same for our long-haul fiber links.”
In an award-winning field trial in
December 2014, BT achieved speeds
of up to 3Tbps, the fastest speeds using
commercial-grade hardware in a real-world
environment, on fiber links in Ireland, an
achievement equivalent to transmitting
roughly a dozen uncompressed UltraHD films in one second, and more
than enough for streaming VR to
hundreds of homes. Huawei was BT’s
technology partner on the trial, and
BT is now considering deploying this
technology across its core U.K. network.
Today, 4K cameras are inexpensive,
and telcos are starting to see the benefits
of a 4K service, and how it can be a
route to more mainstream applications.
Broadband has transformed the telco
industry in less than two decades. It
has also transformed the way people
live and work. In the near future,
4K and VR will do the same.
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360

of User Engagement
According to Jez Jowett, Global Head of Creative Technologies at Havas Media, immersive technologies
represent both a broader canvas for brand messaging and a more intimate means for customer relations. Is
your company ready to engage users from literally any angle? Read on.
By Jason Patterson

Stepping into the
screen
WinWin: How will mixed realities
change the advertising equation?
Jez Jowett: I think the big opportunity
that we will see for advertising and media
agencies will be the opportunity to move
from creating impressions on behalf of
our clients to creating expressions, and
the opportunity for us to create a lot
more intimate relationships on behalf
of our brands. Traditionally, consumers
have a tendency to sort of lean back from
a screen, and the opportunity now is to
literally step into that screen. If you are
walking along and you see these beautiful
4K television sets on display in shop
windows, imagine the ability to step into
that experience. I think we often talk
about storytelling; that’s been one of the
big buzzwords in advertising over the
last three-to-four years. And we see the
opportunity with virtual reality (VR) and
also augmented reality (AR) to not just
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bring storytelling to life, but to actually
enable consumers to actually live the story
as well. So, we see the opportunity to
move from storytelling to “story-living.”
And at the heart of this is the
technology, which enables us to create
that really intimate opportunity for
the consumers. We’ve never had the
opportunity to have such an intimate and
unique relationship with the consumer –
the ability to create a brand experience that
is literally wrapped around your face. That
enables us to create a more meaningful
relationship with the consumer, because
you are fully immersed in that experience.
Once we enable a consumer to step
into the world of a brand, step into
the DNA of what the brand is about,
it becomes more powerful. The more
powerful it is, the more impressionable
it is, and the more shareable it is.

A tight window
WinWin: What sorts of

advertising opportunities do
you see as emerging for AR?
Jowett: With augmented reality
(AR), the opportunities that we are
currently developing & prototyping will
be enabling us to put a layer on top of
the real-life situation. That would be
geo-location, advertising spots. They
will be time-sensitive spots. They will
be personalized spots based on where
you are. We have been developing
these ad formats for a while, and we
are looking at how to do them in a
richer and more immersive format.
If I’m honest with you, that’s not
where we as advertisers are focusing our
efforts right now. If you see the latest
augmented reality devices, the window
that you see through, the area that gets
augmented, is really small. We can often
be misled by these beautiful social media
videos which get created, which enable
you to think that the whole environment
will become augmented. The reality
is not there at the moment. Until the
technology evolves and the viewing
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About Jez Jowett
Jez Jowett is Global Head of Creative Technologies at Havas Media.
In his words, “My role is to identify the latest innovations related
to technologies and use those in a meaningful way to create a more
intimate connection between consumers and brands.” To date, Jez has
produced more than 500 campaigns, with digital & disruption at their
core, and has generated more than two billion “earned media” views.

VR is very similar to what online video did
to the media landscape about 15 years ago.
Many of the formats and opportunities we’re
looking at with virtual reality will tend to
follow similar formats to online video.

window becomes more encompassing,
there’s a lot of work to be done by the
technology and device manufacturers.
So that’s why we’re focusing on virtual
reality, because VR does present a real
opportunity for us at the moment, and
that’s where we are exploring. We’re
exploring immersive advertising – how
we can create brand opportunities
within existing content and create brand
opportunities which take you on a journey
through that immersive experience.

A very broad
canvas
WinWin: What sorts of advertising
opportunities exist for VR?
Jowett: VR is very similar to what
online video did to the media landscape
about 15 years ago. Many of the formats
and opportunities we’re looking at with
virtual reality will tend to follow similar

formats to online video. So, we’ll see
YouTube. We’ll see pre-rolls. We’ll see
post-rolls. We’ll see product placements.
We’ll see interactive hotspots. We’ll
see all of those traditional online video
formats being used within VR. And, of
course, there will be a whole new range
of formats that we have yet to explore,
and so we won’t know what they will be.
One of the things to bear in mind is
that when we talk about virtual reality,
there’s two sides of virtual reality. There’s
the opportunity for you to step inside a
world that is computer-generated, which
is very much a gaming-led opportunity.
But there’s another side and it’s that
side that we as advertisers are focusing
upon, and that’s the opportunity
to step into a 360-degree cinematic
experience with real video footage.
WinWin: What VR opportunities
is your company exploring?
Jowett: There are two formats that
we’re exploring right now. One is how,
being the largest platform for video
WinWin
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There will be the
opportunity for us
to embed products
within the virtual
environment. We’ll
see 360-degree
product placement,
and we’ll see
360-degree brand
placements as
well within those
environments.
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content that exists, will YouTube be
exploring advertising opportunities?
So if we could consider the pre-roll
opportunity, there will be pre-rolls
which will be VR. So, before I access
the content and before I click through
to watch that beautiful virtual reality
content, an advertiser might take me
through to that content. So, a preroll might enable me to actually step
into a car. I might actually have to
step into an Audi car to travel to
my content. And we’ll be able to
do that through virtual reality.
There will also be the opportunity
for us to embed products within
the virtual environment. We’ll see
360-degree product placement, and
we’ll see 360-degree brand placements
as well within those environments.
The other interesting thing for us as
advertisers and marketers is that with
this emergence of this 360-degree
world, consumers and brands will need
to access content through 360-degree
websites. The websites we know
currently, which are very flat and very
two-dimensional, will become 360
degrees. So brands will need to start
exploring how they will create a website
which is all around me, because the last
thing that I want to do is to step into
a 360-degree environment and watch
a traditional 2D advert or website.

The pieces await a
gameboard
WinWin: What concrete
moves towards virtual media
have happened recently?
Jowett: Big moves that we’ve seen
towards VR this year have been all
the key manufacturers and all the key
technology partners announcing that
they are developing their own virtual
reality devices. In addition, we’ve seen
the likes of YouTube announce the
launch of the first-ever 360-degree
version of their platform. That means
I can now go to YouTube and use one
of my devices and now start to actually
view content through that VR device.
So, we’ve seen the manufacturers
make their announcements. We’ve
seen the products in development,
and that will obviously start hitting
the marketplace within the next six
months, and certainly across next year.
We’ve seen the platforms where
people will go to view the content now
making their platforms enabled to
produce & stream VR content. We’ve
seen YouTube do that. We’ve also started
to see all the other manufacturers. So
I can now, for example, go through
to Firefox or Safari. I can now start
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to view VR content through their
browsers. So, browsers will be able
to stream or serve specific virtual
reality content, whether it be CGI
content or 360-degree content. So,
the technology is there. The platforms
are there. The content is now there,
and that’s the other big thing as well.
All the big content producers
and all the big independent content
communities are starting to make their
own content. If I want to make my own
VR content, many of these platforms
and publishers will actually provide
me with a kit, free of charge, for me to
then go and make my own content. So
there is a rush on for people to make
content because the platforms are there.
The only thing that isn’t there yet is
the actual physical devices. But a point
to bear in mind is that the operating
system and the device which will enable
a majority of mainstream audiences
around the world to engage and watch
VR content already exists, and it exists
in their pocket – a smartphone. One of
the big, big opportunities that we see in
the future will be the enjoyance of the
virtual reality web via mobile device.

Getting a second life
WinWin: What other immersive
opportunities are you looking at?
Jowett: We are exploring at the
moment how we can genuinely start to
produce the world’s first truly immersive
advertising platform. How can we
produce a solution so that publishers and
content producers can actually benefit
from this new world, and what will those
formats be? It could be, for example,
that we create branded pop-up shops
in 360 degrees, so that when I’m in an
environment, I’m in a piece of content,
I can choose to step into a Lacoste shop.
I can choose to step into that shop and
buy virtual products and I can step into
that shop and buy products virtually
which appear in my real life. I think
many of us who have been passionate

By 2018, the
prediction is that
there will be 500
million active users
of virtual reality.
And to put that
into context, VR
will scale six times
faster than the
iPhone.

about virtual reality for the last 15 years
were very active in Second Life, and
Second Life created its own economy
for advertisers and brands, and we’ll see
the exact same opportunities exist in
the next generation of virtual reality.

Ready for takeoff
WinWin: Do you see mixed
realities ubiquitizing to the
level of smartphones today?
Jowett: By 2018, the prediction is
that there will be 500 million active
users of virtual reality. And to put that
into context, VR will scale six times
faster than the iPhone. So if we consider
the penetration that the iPhone has
made upon us, and if we consider that
virtual reality will do exactly the same but
six times faster, that puts into context
what will happen. The device exists
in our pocket already. The mobile VR
web will be a huge area for us because
it’s very accessible. I can access the
content by simply slipping the phone
into a Google Cardboard-type device.
Will my grandmother or mother
walk around wearing headsets? No,
they won’t. But I’m sure that when we

gather as a family, on occasion, they
will put on the headsets, because I’ll
be showing the the christening that
they didn’t get a chance to go to. I’ll
take them around the school that their
granddaughter is going to. We see VR
being relevant for all audiences. It’s
not going to be massively adopted by
the older generation, but we certainly
see an interest from that audience in
experiencing the same things that their
teens and families are. So, I can share
what I’m doing with my grandmother.
I can share where I’ve just been.
That’s one of the reasons why
Facebook made their large investment
in Oculus. And they said it very, very
clearly. Facebook was started because, in
the old days, they wanted people to be
able to share their experiences. And we
share our experiences through Facebook
by simple text or by an image or video.
And the future will be that people will
share a 360-degree experience. So, I
won’t just share my picture. I’ll actually
share the experience that I had, and I’ll
enable you to step into that experience
as well. And in the future we’ll see
real-time sharing of experiences in
virtual reality, and we’ve already seen
technology partners looking at it.
And it’s not just a visual opportunity.
Virtual reality is very much seen as a
head-mounted display in which you
have wraparound content. Increasingly
we’re seeing the opportunity for sound
and smell and touch and taste to be part
of this in the consumer or brand story.
It creates something really different
from what we traditionally have.
And for our brands and advertisers,
that is a really, really exciting area
because it creates a really emotional
connection for consumers, which
traditional 2D experience fails to
do. It creates a 360-degree impact.
And if we can impact the consumer
in a more emotional way, then it’s a
more memorable experience. And if
it’s a more memorable experience,
then consumers are more likely to
care and more likely to share.”
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A Brief History of VR
Virtual reality (VR) has had a rocky history marked by false starts and deflated promises. But with
the underlying technology far more mature than before, and with Internet titans Facebook and
Google both looking to be the pied piper of VR app developers, things are starting to get real.
By Winter Wright

Worlds apart

V

irtual reality (VR) refers to
the creation of a completely
artificial environment,
primarily through digital
means. Typically, users can interact with
that digital world, walking through
deserts and jungles, scaling granite
cliffs, driving Formula-1 race cars, or
shooting the heads off of zombies.
Today, the usual portal into the
VR world is a device placed on, or

19

10
2015

near, the face – either something
handheld (as you would with a pair
of binoculars), or more commonly,
a head-mounted display (HMD)
that leaves the hands free to work
a controller (gesture-based or
handheld) for navigating the virtual
landscape. Packed into the devices
are accelerometers, gyrometers,
compasses, and other technology
that tracks your head movement and
changes your perspective accordingly.
More advanced forms of VR
deliver a kinesthetic sense of motion

and touch. If you’re climbing a rock
wall, you feel the ascent in your
hands, legs, and feet. Many programs
include digital representations of
your limbs to add realism and reduce
“cybersickness” (more on this later).
Some VR environments
include a full representation of
your body, especially if other
participants are involved. All of
this sensory input creates what VR
enthusiasts call presence, the feeling
that you’re inside the game, not
sitting apart and watching it.

Exploring New Worlds

Everything old is
new again
Last year, Facebook paid USD2
billion to buy Oculus, a VR company
that began life on the crowdfunding
platform Kickstarter. The highprofile acquisition put VR back in the
headlines, but virtual reality has been
around for decades. In the early 90s,
VR in movies enjoyed a brief period
of popularity, but the herky-jerky

animation quality and uncomfortably
bulky headsets made it less than fun.
Another big drawback was nausea,
sometimes called “cybersickness,” as the
movement of onscreen graphics lagged
a few beats behind the movement
of the user’s head. This issue is
complicated, and is still being worked
on, but is improving as the experience
becomes increasingly true-to-life.
More recently, the concept of VR
enjoyed a recrudescence in Second Life,
a virtual world launched in 2003 by San
Francisco-based Linden Labs. Briefly

heralded as a groundbreaking platform, Second
Life had its own currency,
allowing people to trade
virtual goods and services
and buy virtual property.
Coca-Cola and other companies paid
to advertise in Second Life; news media
covered it; several countries opened
virtual embassies there. But while
it still has a million active users, its
initial promise has gone unrealized.
Virtual reality stayed in limbo
for a few more years, and seemed
WinWin
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on the verge of dying out, but then
in August 2009, a 16-year old VR
enthusiast named Palmer Luckey
joined an online forum for 3D media
enthusiasts called MTBS3D. According
to the forum’s founder, Neil Schneider,
the VR enthusiast community had
what he “aggressively” estimates to
be 150 vocal members, worldwide.
Schneider allowed Luckey to start his
own forum section on DIY projects,
which discussed creating crude headmounted displays out of spare parts.
Luckey’s first Oculus prototype hit the
VR convention scene three years later.
Less than two years after that, Facebook
bought Oculus. And the rest is history.
So how (and why) did Luckey
succeed where others have failed? He has
attributed some of his success to good
timing, as his work on VR coincided
with the arrival of the smartphone,
a device that helped proliferate and
optimize vital VR components like
sensors, gyroscopes, and small screens.
Oculus has also been credited with
numerous technical breakthroughs, such
as minimizing image persistence, the lag
time from the moment you turn your
head to when the VR image adjusts to it.
But the true success factor may
really be Moore’s Law. According to
José Alvarez, Director of Strategy at
Huawei Media Lab, “As technology
improves, you get more computational
power per watt. That means glasses and
computer screens get better, and you
can see everything in high-definition.”
This is Moore’s law in action – a
doubling of processing power every 18
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Total VR Revenue,
2018 (USD million)*

Semi-immersive

129.1m USD
+
Fully-immersive

278.4M usd
=

months or so – plus infinitely more
sophisticated software. Both add up
to much better graphics than what
was possible even a few years ago.
And now, even college kids are
able to develop apps for it. VR@
Berkeley is a student organization
at the University of California at
Berkeley devoted to advancing AR &
VR, and they’re currently developing
a driving simulator that runs on
Oculus hardware and the Unity game
engine, with the purpose of enabling
researchers to study how users react to
various driving scenarios, leading to
later AR applications for enhancing
driving safety. Another project of
theirs is a Halloween-themed horrorgame, meant to “scare people so badly
that they’ll really believe in VR.”

Ready for its close-up
Total

407.5m usd

Oculus inventor
Palmer Luckey has
attributed some of
his success to good
timing, as his work
on VR coincided
with the arrival of
the smartphone, a
device that helped
proliferate vital VR
components like
sensors, gyroscopes,
and small screens.

VR is not yet a consumer product,
and it’s far too early to say what
VR’s killer app might be. Where
entertainment is concerned, the
hackneyed phrase game-changer could
prove accurate for once. VR really
does have a shot at fundamentally
altering the gaming landscape, bringing
unprecedented realism to virtual events
such as concerts and ball games. It might
also reinvigorate the massive multiplayer
online role-playing (MMORP) genre,
exemplified by Second Life and World of
Warcraft. MMORP was big 10 years ago,
but started declining when smartphones
replaced Internet cafés as young peoples’
primary means of online access.
“VR is becoming widely used in
gaming because the technology creates
believable worlds through higher
resolution, faster data transfers, and
more computing power,” says Alvarez.
“Finally, products are meeting the
expectations created by Hollywood
and marketing campaigns.”
The ability to create new worlds is
a natural fit for the movie industry.
According to the Los Angeles Times,
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“a furious quest is underway” to stake
a claim in what some see as the next
frontier of cinematic storytelling.
A-list directors like Steven Spielberg
and Ridley Scott are working with VR
companies to develop movie content.
An outfit called CINEMERSIA has
already produced a full-length feature
film due to open in theaters in August.
Digi-Capital, an advisory firm, estimates
that VR could generate USD30 billion
in revenue by 2020, with most of
that going to games and movies.

How will it begin?
So how will VR gain traction and
spread? A debate raging among VR
cognoscenti centers on the “quality
vs. accessibility” trade-off. This debate
is exemplified by the two biggest
names in VR – Facebook and Google.
Facebook, owner of Oculus, represents
quality, and this school of thought
says that the most important factor
in popularizing VR is to provide the
highest quality experience possible –
low latency, high resolution, and so
on – whether or not there currently
exists a mass audience willing to a
pay premium for it. Quality, the
argument goes, is paramount because
at this early stage of the game, one or
two low-quality apps might convince
people that today’s VR is no different
from the disappointing efforts of the
1990s. How much will “quality” cost?
Palmer Luckey of Oculus recently
said he expects next year’s Rift headset
to cost upwards of USD1,000.
Another group takes the opposite
approach, arguing that the key factor in
creating demand is to make VR devices
as cheap and easy-to-get as possible.
This view is exemplified by Google,
which has released Cardboard (yes, that
really is its name) – a fold-up headset
into which users slip their cell phones
whose first iteration can be bought
for less than five U.S. dollars online.
Google says that a least a million

units have sold. Does
it work? When Google
released Cardboard’s
second iteration this
past May, Wired magazine
proclaimed, “Google Cardboard
is VR’s gateway drug. It’s still a
million miles away from the best
VR demos out there. But Cardboard
more than accomplishes what it’s
supposed to: It transports you. It
won’t be the last one you ever buy. It’s
just supposed to be the first one.”
Of course, neither scenario precludes
the other; both represent a market
segment. The real question is what
application will make VR a must-have
item? Virtual Facebook could help make
social media more social. Google could
make map and search functionality
more intuitive (and less “firstpage” dependent). Both companies
undoubtedly want to be the homepage
of the virtual reality Internet, known
today as “the Metaverse.” On
the surface, both companies
seem evenly matched. But
Google may have an acein-the-hole (more on that
in the next paragraph).
But there’s one trend
that has to be overcome for
there to even be a Metaverse.
The modern lifestyle is light &
mobile, lived on-the-go, with screen
switching and task switching the
norm, while VR is an activity that
requires users to stay in one room, for
long periods of time, while wearing a
cumbersome headset that blocks out
the real world completely. Maintaining
such stillness and isolation will be
difficult for a lot of people. Can VR
achieve a sufficiently compelling level
of immersion (and perhaps utility)
to encourage people to slow down
and concentrate on one thing for a
sustained period? And can people find
a quiet place to sit without interruption
– a place with reliable, high-quality,
low-latency network access? Maybe. A
self-driving car might do the trick.

VR@Berkeley
Mixing the virtual
and physical

VR@Berkeley is a
University of California at
Berkeley organization where
undergrads develop applications
for AR & VR. Why create such a
club? According to Club President
Daniel Pok, one reason is that,
“Compared to regular apps,
which you can just download and
start immediately, VR requires
specialized hardware, which is
expensive and takes time to ship.”
So how receptive has the student
body been. According to Pok,
“Everyone that we’ve shown it
to has received it positively. VR
promises mixing of the virtual
and physical worlds in a way
that doesn’t have to interrupt our
physical lives.”

2

VR@Berkeley
How first-timers react

Isabel Zhang is on the research
team at VR@Berkeley. When
asked to describe how people
react to virtual reality for the
first time, she stated, “From my
own experience, I was just amazed
as to how believable it was. Some
people experience motion sickness
at first, but once you get past that
feeling, you get really excited about
how much further we can go into
immersion. I was demoing Google
Cardboard and these little kids
would come up and they would not
put it down and let other people use
it because they were so excited that
they ran around showing everybody
they could. It was really exciting to
see other people that excited and
happy about something that we’re so
passionate about.”
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VR & Gaming:
Diversion or Just Diverting?
The story of gaming is a checkered one, and will always intertwine with VR, even when the reach of the latter exceeds
it. But according to Albert “Skip” Rizzo, Research Professor of Psychiatry at University of Southern California (USC) and
Director of its Institute for Creative Technologies Medical VR department, this need not be as worrying as it sounds, despite
the perceptions held by some that gaming is an irresistible vice. Why is he optimistic about the future? Read on.
By Jason Patterson
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G

aming is integral to virtual
reality, and will always be
part of its DNA. Even when
the VR Internet (known
today as “the Metaverse”) takes shape,
its inherent appeal will derive from
the basic pleasures of gaming, where
a screen seems to act & react to you.

But gaming is
addictive, right?
A little perspective is called for when
sizing VR up as friend or foe. Fear and
derision of mass media are nothing new.
Television, gaming, and the Internet
before it have all drawn comparison with
addictive drugs, with VR having the
potential to amplify the power of all three,
all while looking a mechanical blindfold
to boot. Or worse, an invasive prosthesis,
ideally suited to cranial hijacking.

Is your child’s cranium in danger?
According to Jez Jowett, Global
Director of Creative Technologies at Havas
Media, VR will reach 500 million users
by 2018. But before you start worrying
about an onslaught of headset zombies,
it’s worth considering whether gaming,
or any of the other applications that VR
can provide, are inherently addictive at
all, or what addiction really means.
When asked about gaming addiction,
Skip Rizzo responded, “There’s
definitely people that are hooked on it.
I don’t know if it’s such a bad thing. I
think that the kind of folks that throw
themselves into games to the exclusion
of everything else are relatively rare,
and if they didn’t have games then they
would find something else to throw
themselves into. With every technology
you’ve got the risk of a downside.”
In other words, Professor Rizzo thinks
that if gaming addicts didn’t have games,
they would probably find an addiction
elsewhere, and there is evidence to
support this point of view. Professor Bruce

Alexander at Simon Fraser University in
Canada studied drug addiction in lab
E-commerce
rats. He found it relatively easy to get
a rat hooked on cocaine or heroin
Education
if you keep it isolated in a cage
with little else to do but take the
drugs, but much harder when
Mobile Device
you put the rat in a stimulating
environment with tunnels,
AR/VR Market
toys, and other rats. And
Split in 2018*
what’s more, putting rats that
are already drug-addicted into
Gaming
Marketing
the aforementioned “Rat Park”
reduces their withdrawal symptoms
to near zero. Similar findings have
been seen in humans who are prescribed
purer forms of heroin for pain relief in
hospitals who fail to become addicts,
while more desperate people get addicted
to weaker forms of heroin on the street.
The take-home lesson here – it’s not
the drug that makes an addict, it’s the
I think that the
cage, and cages can be powerful.

34%

18%

29%

What if the cage is
your own body?
When asked as to why he took an interest
in VR therapeutics in the first place, Rizzo
responded, “I first started to think about VR
back in the early 1990’s when I was working
in brain injury rehab. With a lot of people
with brain injuries, their motivation is
affected, especially with a frontal lobe injury,
which a lot of injuries are from car accidents.
In order to rehabilitate the brain, after a
significant brain injury, you’ve got to do a
lot of repetitions, a lot of training. It gets
very boring. So, I had a client, a 22-yearold male, who I couldn’t motivate for more
than five or ten minutes for a traditional
exercise. But, one day, I see him sitting
under a tree. I walked over to him and I go,
‘What are you doing?’ and he goes, ‘Look
at this! It’s a new thing. It’s a Game Boy.’ I
watched the guy, and he was glued to it. He
was engaged with it. He was playing Tetris.
He was a Tetris warlord, essentially. He was
just great at it. I thought that if we could
make rehab like that, if we could bring game

19%

kind of folks that
throw themselves
into games to
the exclusion of
everything else are
relatively rare, and
if they didn’t have
games then they
would find something
else to throw
themselves into.
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VR applications

MarketsandMarkets
forecasts that e-commerce will
actually be the biggest application
for VR in the near future, and not
gaming (which is forecast to come
in at number three). As to other
applications of interest, Skip Rizzo
sees, “Journalism, that’s another
area where VR is standing by. Fullspherical video of newsworthy
events will be a very big thing in
the very near future (Facebook has
stated intentions to develop 3D
news feeds). It already is kind of big
right now, but there’s no evolved
literature. In science, mental health,
rehabilitation, medical applications,
there are literally… I don’t want to
quote a number but there is a large,
growing body of research and a lot
of the research is really good. It’s
very promising.”

activities, interactive technology, we’d really
be doing something. So, I experimented a
little bit with computer games; Sim City was
a big one. A lot of my clients really enjoyed
it, good cognitive stimulation activities.
And then when I heard about virtual reality
and the idea of being able to put people in
simulations where we could systematically
manipulate stimulus presentation, or
make it either easy or hard, pace it to the
evolving development of the person based
on the rehab, and I thought that is the
way that we need to go with this stuff.”

A way out of the cage
Rizzo would later note, “In the motor
area, bringing games to rehabilitation is
the big thing. People have been doing
this now for 10 years. But, before it was
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very difficult and costly to track human
movement. But with the Microsoft
Kinect coming out and other cameras,
other sensors, now we can take somebody
after a stroke or a brain injury that has
impaired movement and we can track
that user’s movement and put it into a
game on their smart TV and connect
it to the Internet with their therapist
watching from afar. You can do the inclinic-type rehab, but you can actually
send the person home and monitor what
they do and hopefully engage them in the
process more because it’s fun. Everybody
gets the same prescription after they leave
the hospital. Do a hundred of these. Do
a hundred of those; twice a day. They do
it the first day, but after that, it just fades.
It’s so frustrating. You were able to be
functioning before and now you see every
day, when you are doing your rehab, what
you’ve lost. But, if you take that action
and put it on the screen, and make it so
that little action is amplified in a game, all
of a sudden you’re getting good at a game,
and that’s what we want to do. We really
want to motivate and engage people.”

Gaming: Powerful
& progressive
Gaming is very powerful, and it has
helped bring VR back from the brink
of death. According to Rizzo, “There’s
a giant market in gaming. Gaming is a

progressive thing. It’s pretty damn real
now. How many Call of Duty iterations
before you’ve reached the ceiling? So, the
next step is putting people in the game;
not just looking outside the fish tank, but
putting you in the fish tank. Because of
that, we benefit in clinical applications
and other non-entertainment applications
because the game industry drives the tech
development, drives the rendering, the
graphics, the computational power, the
interface devices, all these things that the
medical community can use. It’s a noble
thing, but people aren’t throwing money at
these kinds of things like they do for games.
So, the case in point is the Oculus
Rift. Palmer Luckey, its inventor,
worked in our lab before he started his
Kickstarter campaign, and I hope we
had a good influence on him. But, he
had a vision of building a good headset
where you could really feel like you are
in a game, and this is an area where
VR has been having an Achilles Heel
for the last 20 years. Typical headsets
were expensive, complicated to use. It
was like looking at a couple of postage
stamps (edgy, slightly doubled, like
a bad 3D movie). It was actually not
very comfortable. What he developed,
and now what 30 other companies
are developing, is like putting on a
ski mask. So the first thing people
think is that the industry is going to
love it, and they’re right. This is the
next big thing in gaming. In fact, this
week the E3 conference is in town
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and I was just reading an article this
morning talking about how it’s a
gaming conference but this year it’s
a virtual reality conference, because
there’s so many VR booths set up for
new companies, it’s like a gold rush
of companies wanting to build these
things, because we can at a low cost.
We get the technology benefits but
people don’t really want to throw a lot of
money at clinical care until they’re sick.
They don’t want to throw the money
into it like the gaming industry. Gaming
is a giant market (MarketsandMarkets
estimates that gaming will account for
more than one dollar out of every five
spent on VR applications in 2018), and
it’s driven the technology and now we
stand to benefit from it. With that said,
the mental health & rehab literature and
scientific literature for VR is probably
the most extensive of any application
of VR, more extensive than education,
more than whatever literature there is
on game playing or game design.”
Rizzo would later add, “I remember
hearing when we first started to do
work with virtual humans, some of
the critiques were that if you build
virtual humans, good enough that you
can interact with them, people won’t
interact with real people. But, come
on. People are always going to want
to interact with real people. But for
the ones that really get engaged with
it, maybe these are folks that wouldn’t
have another outlet. I think that the
whole Internet VR gaming thing has
opened up a door, particularly for
people with disabilities that might
not have had another outlet for them.
I think it gives them a pastime or a
hobby. Maybe, by practicing their
interactions in a virtual world with
virtual people, maybe they’re going
to pick up skills, something that
will translate to the real world.”
Interesting thoughts, here. VR
provides the ability to create digital
interactions more like real life, and
thus, even if you spend a bit too much
time playing virtual poker or racing

virtual race cars, these activities will
still be relatively transferable to the real
world, more so than simply mashing
buttons on a Game Boy, anyway.

It won’t always be
a new toy
The digital world is inherently
compelling thanks to its reach and
convenience, but VR grants it far more
visceral power. Should the real world
risk having a potential competitor?
According to Rizzo, “People often worry
about our children getting so obsessed
with the digital world that they won’t
have an appreciation of the real world.
And not just our kids, but civilization,
people in general. I don’t think that’s
going to happen. I think that what’s
going to happen is that people will have
great experiences in the digital world
but there may be a time when a kid
takes off the headset and says, ‘When
can I go to a real beach? When can I
go to the real woods?’ I think there’s
always going to be a place for this
digital stuff, but I think people have an
inclination toward the natural. I think
that once the novelty of all these digital
things wears off, people will start to use
them more judiciously. After a while,
if you have a choice between going to
a real beach or putting on a headset
and sitting on a virtual beach, with all
things equal, you’re going to pick the
real beach. You want to feel the sand
under your feet. You want to jump in
the water. Now, if you’re not near a
beach, maybe that virtual beach is a
good substitute. You can relax and listen
to the waves. I’m not too worried. I’m
optimistic. I’m optimistic about most
things so I could be wrong. We’ve got to
be vigilant for some of the unintended
negative consequences. That’s normal,
but I think the opportunities that
this affords – education, clinical
care, entertainment, journalism, far
outweigh any of the negatives.”

2

A changing
society

In the words of Skip Rizzo,
“ There’s no doubt society is
changing. How many people wrote
letters before 1994 to their friends?
I remember people decrying that
letter-writing is a lost art. And all of
a sudden people get email and we’re
writing 15 to 20 letters a day. That’s
changed our communication.
Networks formed and evolved with
strangers. I joined a music list for
an old progressive rock 1970’s band
and, a year into it, I felt like I had
80 friends that had a common core
interest. Finally, we all said online,
‘Why don’t we meet in person?’
And we all gathered in New York
City. I’m flying to New York and
thinking, ‘Are these folks going
to be a bunch of wierdos?’ And
all of a sudden, I get there and it’s
like 80 friends… 80 best friends
who I’d never met. But, we met
digitally online. Technology is no
doubt changing society, changing
how we interact and how we build
relationships.”
Skip is a clinical psychologist
and Director of Medical VR at the
University of Southern California
(USC) Institute for Creative
Technologies. He is also a research
professor with the USC Dept. of
Psychiatry and at the USC Davis
School of Gerontology.
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Coming Attractions: Virtual Film
David Marlett is the director of MansLaughter, a virtual reality (VR) film scheduled to be released this
September and billed as the first VR feature film. Here, he talks about some of the challenges of storytelling in
the VR medium – and why it opens up new vistas for directors and movie-goers alike.
By Winter Wright

T

he premise for MansLaughter,
five acquaintances plotting
to murder each other over
the possession of a winning
lottery ticket, may sound like classic
Hollywood, but the experience will
be far from it. It will be presented in
virtual reality, will have a little over
60 minutes of content produced for
it (long enough to qualify as a feature
film), though the actual running time
will be only 15 minutes, as the viewer
will be surrounded by four different
scenes happening all at once, each of
which can be tuned into and out of at
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will (this is meant to encourage multiple
viewings, or perhaps “stories” might be a
better word in this instance). Its director
is David Marlett of CINEMERSIA
studios, and he recently spared some
time for WinWin to talk about the new
form of moviemaking he’s pioneering.

A first time for
everything
WinWin: Can you tell us a little bit
about your studio, CINEMERSIA?
David Marlett: CINEMERSIA
is the leading producer of live-action
feature films for virtual reality media.

CINEMERSIA seeks to work with
any company to help them develop
and improve such technology. Our
VR productions are the largest and
most complex being offered. Thus any
VR tech company seeking to enter (if
not beat) the market, should set their
sites on being able to manage/handle
CINEMERSIA productions. For
example, if you can bring MansLaughter
to the masses at high resolution and
download speed on an untethered
HMD, then that technology would
instantly be the best in the world.
Without MansLaughter, the technology
companies can only talk about how
great their tech is, without the means
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About David Marlett
David has 25 years of experience in film and theater, with emphasis on screenwriting, directing,
production, VR R&D, and strategic consultation. He is in post-production on the world’s first live-action
feature VR film, MansLaughter, scheduled for a September 4, 2015 release, which he wrote & directed.
He is currently leading the development of two large live-action VR productions, Innerdrone and
Arapaho. He is also in preproduction on his VR film and stage play, Blue Highway, which he is producing
under the CINEMERSIA banner with Emmy-award winning Richard Middleton (The Artist, Hitchcock).

to demonstrate it. CINEMERSIA
gives you the cool content to be able to
show people the depth of your tech.
WinWin: How can people
see MansLaughter?
Marlett: It’s just meant for virtual
reality, and works only in that
environment. No need to go to a
cinema: just watch the movie anywhere,
using a head-mounted display (HMD).

A new persepective
WinWin: How does the immersive
quality of VR change the viewer’s

experience of watching a movie?
Marlett: It changes the viewer’s
experience drastically. Feeling as
though you are in a scene, surrounded
by the action, perhaps even a part
of the scene, is entirely different
from observing the scene inside the
framed, rectangular space of a monitor
or cinema screen. In short, it is a
revolutionary shift to a new medium,
like the shift from radio to television.
WinWin: Will VR require
a new visual language? Will
certain techniques be replaced
with something else?
Marlett: Yes, VR will require new

techniques. It imposes many limitations,
as there are no close-ups, quick cuts,
or tracking shots – at least not so far.
As the new medium matures, and
audiences become more familiar with it
(and the headgear required to experience
it), the methods of camera movement
and editing will be expanded.
VR also changes the art of acting.
The actor is working more like a theater
actor, only not projecting or playing to
a fixed audience in a single direction.
Many actors will find this liberating, as
what is required of them is to simply
inhabit the character and be there in that
scene, with significantly less awareness of
camera position, eye-lines, etc. Further,
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More on virtual video
content
MansLaughter may be the first
VR feature film, but VR content
in general is already starting to
takeoff across the media ecosystem,
thanks to the availability of devices
like GoPro’s 360 camera system.
According to Jez Jowett, Global
Director of Creative Technologies
at Havas Media, “We’ve seen the
likes of YouTube announce the
launch of the first-ever 360-degree
version of their platform (known as
Jump). I can now go to YouTube
and use one of my devices and start
to actually view content through
that VR device. I can also now go
through to Firefox or Safari and
start to view VR content through
their browsers. All the big content
p ro d u c e r s a n d i n d e p e n d e n t
content communities are starting
to make their own content. If I
want to make my own, many of
these platforms and publishers will
actually provide me with a kit, free
of charge, for me to go and make
my own content. There is a rush
on for people to make content,
because the platforms are there.
The only thing that isn’t there yet is
the actual physical devices.”
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the long takes give VR the feel of long
stage scenes. And yet many film actors
may find it more difficult, especially
those who like the comfort of multiple
takes, short takes, and coverage shots.
WinWin: What creative limitations
are currently imposed on filmmakers
by existing VR technology?
Marlett: On the production side,
the limitations are the quality of the
cameras themselves; the quality and
features of the workflow software for
post-production, including stitching
(a technique that combines multiple
images to produce a panoramic view);
and the quality and efficiency of the
compression software for creating the
final product that can be read correctly
in all HMD brands. On the audience
experience side, the limitations are, first,
in the means of transmission of the
VR films to millions of HMDs, and in
the HMD technology itself as we need
faster and higher resolution devices
which are more ergonomic, convenient,
and less expensive. I believe that all of
these limitations will be addressed and
conquered within the next three years.

Inhabiting the scene
WinWin: VR director Saschka
Unseld is quoted as saying, “Cinema
is a sequential medium. It’s like a
dictatorship of the director. Look
at this, look at this face, look at this
detail.” VR, on the other hand, puts
control back in the hands of the
viewer. As someone who has directed a
VR film, how do you feel about having
your “dictatorship” taken away?
Marlett: Having directed stage and
traditional film, I can tell you that yes,
it is a greater challenge for the director
in some ways; but it also opens up
tremendous new opportunities. VR
will probably be better suited to a
stage director, at least at first. And that
makes sense, relative to another point.
VR filmmaking requires very careful

and well-crafted writing. Writing that
otherwise might have been undone
by the director is now essential to
making the 360-degree scene work.
Finally, with the audience able to look
anywhere in the 360-degree realm,
VR gives both the writer and the
director an opportunity to “lead” the
audience in natural ways, both toward
a point of plot interest, or in fact
away from a plot point, thus adding
a level of intrigue to spur multiple
viewings. We experimented with
that a great deal in MansLaughter.
WinWin: The pace of film has
accelerated, with quicker pacing and
more cuts. If VR is about making
viewers feel like they’re inhabiting
a scene, will the pace start to slow
down? VR director Felix Lajeunesse
is quoted as saying that, if you
deliberately try to produce exciting
or fast-paced content, the viewer will
feel this artifice, and “the immersion
will fail.” He says that with VR, the
desire to move on to the next thing
is reduced, and the viewer inhabits
the moment. Do you agree?
Marlett: I agree with Felix on a lot of
things, but I might differ on this point.
Yes, at first audiences will need to grow
into VR experiences. But life happens
fast all around us, and the invigorating
moments often come quickly. To the
extent that reality is sought, then that
speed could be, and perhaps should
be, replicated. But yes, immersion is
key, and that often includes inhabiting
a moment. We had to consider that
even in the production design for
MansLaughter, where the audience can
take 15 minutes and just linger in a
scene and study the set, the authenticity
of the props, etcetera – another new
consideration that traditional film
doesn’t have. But, overall, I agree that
the evolution of audience tolerances
and expectations must be considered,
though I expect it will not take the
80 years that traditional film took;
more like eight years, max.
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Real Problems, Virtual Solutions
Virtual reality (VR) is often thought of as a means of escape or at least avoidance of the real world, especially
by those with antipathy towards the concept. But the truth is that one of the primary uses of VR today and
one of its primary uses for years to come will be in helping people better handle the real world, both in terms
of pathological conditions that afflict individuals and their loved ones, and sociological conditions that afflict
us all. Albert “Skip” Rizzo and Dave Sackman are driving the respective conversations in the academic and
private sector, with both recently sparing some time for WinWin to discuss how VR is bettering our world.
By Jason Patterson

Better access to
care

O

ne of the biggest differences
between the haves and
have-nots is access to
quality medical care, with
the gulf perhaps even wider in terms
of psychological care (psychology as a
profession is largely non-existent in wide
swaths of the world). Virtual reality has
the potential to help on two fronts. First,
through greater access, as anyone with a
broadband connection and an inexpensive
headset (perhaps a few hundred dollars
today, no doubt less in the future) could
have access to therapeutic options for a
variety of conditions – post-traumatic
stress disorder (PTSD), autism,
phobias, dementia, brain injury, etc.
According to Albert “Skip” Rizzo,
Director of Medical VR at the University of
Southern California Institute for Creative
Technologies, “VR fits within a collection
of technologies that are going to improve
the whole care delivery system in mental
health. Teletherapy, phone apps, websites
with interactive virtual agents; all are a
new sphere of networked, mobile, inhome access that I think is going to make
a big difference. When you get a wellWinWin
Special
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About Skip Rizzo
Albert “Skip” Rizzo is a clinical psychologist and Director of Medical Virtual Reality at the
University of Southern California (USC) Institute for Creative Technologies. He is also
a research professor with the USC Dept. of Psychiatry and at the USC Davis School of
Gerontology. He researches the design, development and evaluation of VR systems, with
the common thread of how VR simulations can be usefully applied to healthcare needs.
In 2010, Rizzo received the American Psychological Association Award for Outstanding
Contributions to the Practice of Trauma Psychology and in 2015 he received the Society
for Brain Mapping and Therapeutics “Pioneer in Medicine” award.

informed application developed, whether
it’s a mobile or VR app, you do see
improvements and you are pushing more
care out into the world where there was
none before. We can use these technologies
as tools to extend our skills, and that can’t
be anything but positive for healthcare.”

patient. But now, we’re starting to accept
that the therapist doesn’t have to.” Yes,
you read that right – a low-cost virtual
option need not mean an inferior quality
of care, as compared to a therapist seated
next to you with a beard and a German
accent, writing things on a notepad.

Poor man’s therapy? Improved quality of
care
Rizzo would admit that quality

varies with these things, especially with
mobile apps, which he calls, “a Wild
West show” in terms of the variety of
what’s out there. But Rizzo would also
say that we need not necessarily consider
such technological methods as inferior
to being in the same room. “With
teletherapy, we’re finding, even with
difficult types of therapy like exposure
therapy for PTSD, equivalent outcomes
when a person is in a remote location
and you’re interacting over the Internet
compared to in-session. That was a big
finding because people were saying that
you have to be in the same room with the

Technologies like VR can actually
improve the quality of care in a variety of
scenarios. There are three basic reasons why.

Greater control & replicability
Any good form of therapy is based
on experimental results derived from
conditions where the experimenter had
precise control over what was going on,
and repeated a series of precise steps
many times. VR offers a similar level of
control over what the patient sees, hears,
and feels, while making it less important

that the clinician supervising the VR
protocols have the same level of skills as
the experimenter who designed them.
According to Rizzo, “Virtual reality
is the ultimate Skinner Box (a small
apparatus for training lab animals). And
now we have that same level of stimulus
control, but embedded in a digital
representation of an environment.”

Helpful things need not be real
Believe it or not, talking to a virtual
avatar can actually be more effective than
talking to a live human, especially if it’s
about a topic that might be considered
embarrassing or shameful. According
to Rizzo, “If there’s an actual human
controlling what a character says and
does on a computer versus it all being
software, software wins every time when
it comes to discussion of sad events.
There’s less feeling like you’re being
judged. It unlocks a person because it’s a
human form that you can interact with,
but there’s no judgment, no risk. You
can say whatever the heck you want.”

Medical Applications – Wearable AR/VR Volumes (Units)*
2011

2012

2013

2014

2015

2016

2017

2018

110K

150K

200K

280K

380K

530K

740K

1020K
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CAGR
2013-2018

38.52%
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About Dave Sackman
Dave Sackman has been President and CEO of Lieberman Research Worldwide Inc., since 1991.
He is also the co-founder of the Pragmatic Brain Science Institute and Applied VR. He has a
marketing & research background, having held relevant leadership positions at Columbia Pictures,
American Medical International, and Winchell’s Donuts. For the Marketing Research Association,
he served on the Executive Forum on Research Quality and the Executive Committee of its National
Board of Directors. Sackman currently serves as a Director at Data Exchange Corporation and
Specialty Merchandise Corporation. He also serves as a Member of the Board of Advisors for RFL
Communications and a Board Member of the Council of American Survey Research Organizations.

Creating what was once impossible
And finally, VR makes possible
things that were not possible before.
This is particularly useful with exposure
therapies, where a patient is exposed
to something that makes them anxious
or fearful in a controlled and stepwise
manner that is meant to help them
overcome their fears. Rizzo laid out a
specific VR scenario where, “For fear
of flying, patients can walk through
the airport, go to the gate, get on the
plane, and you can manipulate whether
the plane has turbulence, if there’s a
thunderstorm out, and they go though
all that in eight or nine sessions. And
you see in all these studies dramatic
improvements in everyday life.” There
are many other treatments suited to
virtual environments as well, with one
of the most famous examples being
pain reduction in an environment
called Snow World (See Sidebar).
A reverse of the principal in question
here, where the patient is virtual and not
the environment, is an application that
Rizzo has developed called Standard
Patient, which has the potential to meet a
great need. According to Rizzo, “Novice
clinicians have a chance to mess up a
bunch of times with virtual characters
before they ever get their hands on a live
patient. And this is not the same as roleplaying with the person sitting next to
you in graduate school. A virtual patient
can now replicate all the various things
that might happen in a therapy session.

About Snow World
One of the most famous
applications of a therapeutic
virtual environment is called Snow
World, developed at the University
of Washington. Snow World is a
calming, wintry environment, and
has been shown so far to reduce
subjective pain levels in burn victims
during the often excruciating tasks
of wound dressing and bandage
changing. The number of usage
cases aren’t huge yet, but some
patients have reported pain &
anxiety reductions of 50% or more
compared with other distraction
techniques. And one could easily
imagine such a program applying to
other anxious, painful scenarios that
affect more people, such as physical
therapy, dentistry, or childbirth.
With over 100 tons of addictive
opiate painkillers consumed
annually in the U.S.,
anything that
reduces reliance
on these meds
would be a net
social good.

You can have the patient meltdown. You
can have a patient that’s intimidated.
You’ve got to use the art of what it is to
be a good clinician to help the person
feel comfortable. That’s not stuff people
are born with. A lot of people think
they’re born with it and they turn out
to be crappy clinicians. Standard Patient
gives people opportunities where there
wouldn’t be people to practice with. This
is a virtual character that’s always oncall that you can practice with online
in your dorm room, and go through
a set of steps, and then, based on how
you interacted with that patient, have
the software give you tips. ‘When you
asked this question and got this answer,
why didn’t you follow up further? You’re
asking the character too many yes/no
questions.’ These are all the arts of being
a clinician that you’re not going to get
out of a book or your supervisor.”

Improving the
human condition
Standard Patient is somewhat
different than the previous examples in
that it is not a treatment element for a
medical condition, but rather a tool for
improving how clinicians do their jobs.
This represents a net benefit to society as
a whole, and VR’s potential for positive
social change, through the betterment of
individual citizens, is easily as great as its
aforementioned medical applications, if
WinWin
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not greater. For expertise on this topic,
WinWin consulted with Dave Sackman,
VR evangelist, CEO of LRW (a VR
marketing consultancy), and Co-founder
of AppliedVR, a firm, in his words, whose
“sole purpose is to build VR to be large
enough that it can have a real impact
on solving some of society’s toughest
problems.” According to Sackman, VR has
the potential to “change human behavior
to make the world a better place.”

If I were you
Some of the most interesting scenarios
for VR are those that allow you to be
someone else, or that allow someone
else to be something else. An example of
this is a virtual scenario where users are
given a chance to save a baby on rooftop,
by either riding up in a helicopter and
saving it, or flying up and saving it
superhero-style. Users who did the latter
prove more willing to help in general
for a while longer after the virtual
experience ends, and when asked about
the lessons to be learned here, Sackman
stated, “There are really two lessons.
One is the ability to use VR to create
greater empathy in people by putting
them in situations in which they have
opportunities to develop empathy that
they otherwise couldn’t. The second is
the concept of the Proteus Effect, first
identified up at Stanford. This is the idea
that people will take on the traits of their
avatar. If you give someone a taller avatar,
they’ll start behaving more aggressively;
they’ll be a more aggressive negotiator, as
an example. If you give a male a female
avatar, they behave more nurturing.
In four minutes in an environment in
which a white man sees himself as a black
avatar, he changes his racial attitudes.”

Greater empathy
Sackman has spoken frequently
about this ability for VR to create
empathy by seeing yourself as someone
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The Proteus Effect,
is the idea that
people take on
the traits of their
avatar. If you give
someone a taller
avatar, they’ll be
a more aggressive
negotiator. If you
give a male a female
avatar, they behave
more nurturing.

“We gave people power to fly around a
warehouse to save their co-workers from
several common accidents. We also gave
people, including senior management,
the opportunity to see the consequences
of pushing crane operators to perform
in unsafe conditions such as high wind.
In this environment, people get to
experience, first-hand, the quite serious
consequences of using bad judgment
in an attempt to improve productivity.
The crane could collapse and fall on
another building. It could crush a car. It
could actually kill someone, including
the crane operator. And we’re working at
the highest level at Travelers – the Vice
Chairman and her entire executive team.
And we’ve had some good early success.”

A tool for visualizing
else, even if that other person is still
you. One experiment Sackman likes
to cite is one where young people are
shown older versions of themselves
in VR, with this leading to more
financial responsibility on their part
later on. This could be considered a
form of empathy, but with your older
self, someone that young people often
can’t even imagine will ever exist.
So who’s taking an interest in such
VR applications? According to Sackman,
“Outside of health and medicine, we’re
working with Travelers Insurance to
reduce accidents and injuries in the
workplace. We’re working with another
Fortune 500 company to teach its service
representatives to have greater empathy
for its customers. We’re exploring ideas
on how to teach people to unleash their
creativity in support of another Fortune
500 company. We’re talking to senior
staffers at the White House and the
Police Foundation as well as the top brass
at the Los Angeles Police Department
(LAPD) to develop applications to
reduce racial bias in law enforcement,
as well as a number of others.”
When asked to elaborate about his
work for Travelers, Sackman responded,

Dave Sackman has also spoken
about the importance of seeing yourself
doing certain behaviors (such as
exercising) in VR as a tool to making
it easier to do those things later
on. Though the opposite effect can
happen if it’s something unpleasant (a
virtual afternoon spent cutting down
virtual trees can actually raise the
level of eco-consciousness in a user).
This would seem in line with selfhelp types who preach the importance
of visualizing a goal to it’s later
achievement. When asked if it was,
Sackman responded, “Yes, except in
virtual reality, the impact is so much
greater. It’s one thing to ask someone
to imagine themselves 60 feet up in the
air, but it’s quite another thing to put
you in the AppliedVR lab 60 feet above
the air in virtual reality, and have you
try to walk ten feet across a plank.”
In other words, VR may prove a
great tool for self-help. And if people
are helping themselves stay in better
health, do their jobs better, save more
for retirement, have more empathy,
save lives, and be more willing to
help, then VR is indeed making the
world, as a whole, a better place.
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Virtual Reality: Focusing the Eyeballs
Advertisers and media owners face bigger challenges than they’ve faced in a lifetime, but virtual reality (VR) offers
a promising future that allows brands to connect with people in rich, personal, immersive ways by keeping them
engrossed in a controlled environment where they can monitor more data than ever. VR isn’t just an exciting new
frontier, it represents an entirely new (virtual) world for smart businesses to capitalize on, and the ultimate and
almost inevitable endpoint in the last 120 years of screen development – the ultimate in user engagement.
By Tom Goodwin, SVP of Strategy & Innovation, Havas Media

More content, less
attention

W

e are in strange,
uncharted times. For
brand owners, marketers,
tech companies, and
agencies, technology is becoming our
greatest ally and our worst enemy, and
increasingly so. We may now see the

greatest rates of change we’ve ever seen,
and yet they are as slow now as they will
ever be. How do companies navigate
accelerating times, an abundance of
opportunity, fast fads, and the most
demanding customers we’ve ever known?
The key lies in understanding the new
opportunities and threats before others.
Probably the greatest challenge in
the world of advertising right now is
winning the battle for attention in
an age of distraction and abundance.

The problems are two-fold. Firstly,
we’re now so overmediated that
our attention has never been less
focused. Advertisers battle to be
one of 20,000 marketing messages
unleashed on typical adults per day
in the developed world. One solution
isn’t interruption but engagement, and
thus content marketers work to win
interest but struggle against a world
of endless, quality, free content at our
fingertips, reachable at any moment.
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About Tom Goodwin
Tom Goodwin is SVP of Strategy and Innovation at Havas Media. His role is to understand new
technology, behaviors and platforms and ideate & implement solutions for clients. An industry
provocateur & commentator, he’s a columnist for the Guardian and Mediapost, and regular contributor
to Ad Age, Ad Week, Digiday, and TechCrunch, which was the launchpad for his now famous “Uber
owns no vehicles, Facebook creates no content...” quote that lit up the Internet this past spring. Tom
brought the Western world’s first QR code-based campaign, developed the first interactive outdoor ad,
and created the first click-to-install mobile ad. His approach is grounded in a belief that the role of
tech is to solve problems, address consumer needs, and support business goals.

We snatch glimpses
of films between
tweets. Continuous
partial attention
isn’t just possible,
it’s our default
position. How
else can we now
consume 15.5 hours
of media a day and
manage to sleep
and eat?
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How can your brand compete with the
collective works of Shakespeare, the
very best journalism, every album ever
uploaded, every Oscar-winning film,
and pics of your best friend’s baby?
What’s more, our attention is being
split further, due to this extreme
abundance and technology that
surrounds us. We snatch glimpses of
films between tweets from our phones.
We’re creating ever more mediamoments, new screens like wearables,
new moments like waiting for a latte.
We’ve become addicted to stimulus;
continuous partial attention isn’t just
possible, it’s our default position.
How else can we now consume 15.5
hours of media a day and manage to
sleep and eat? Our attention is shifting
to snatched moments, the quick
glance. According to Byron Reeves
at Stanford University, the atomic
unit of attention is now nineteen
seconds, not the luxurious thirty of a
TV ad, and yet attention spans seem
to still be shortening with each &
every new technology and behavior
– the glance at the smartwatch, the
snatched moments in elevators, the
ephemeral canvas of SnapChat. The
notion of the mobile as a second screen
was common in the early 2000’s,
now we see mobiles and wearables as
the primary screen, with the other
screens fading into the background.
Something about proximity and our

demands for the immediate make our
closest screen the primary access point.

Our destiny is onscreen
In these challenging, changing,
turbulent times, virtual reality offers a
most promising and exciting solution,
a chance to offer uniquely-valuable,
unprecedentedly-compelling experiences
that carve out quality moments. I’d go
further to suggest that the development
of VR represents a logical ultimate
endpoint of the development cycles
of technology and screens for the
last 120 years. But how does this
work within the greater context?
It often feels like the changing role
of screens and media is complex and
reflects the chaos, fragmentation and
rapid rates of change of technology and
life today. It seems very complicated;
we’ve gone from consuming media
in large movie theaters, to families
watching TV, to a gaze increasingly
shifting to computers and phones, but
it’s not as random as it may seem.
We’ve actually progressed in a
remarkably tidy, linear way, from
cinema to TV to desktop to laptop
to smartphone. In other words, we’ve
moved ever closer to ever smaller
screens. We’ve gone from consuming

Exploring New Worlds

in large groups of people, to families,
to mostly personal. We’ve gone from
one-way media to interactive media,
from devices without inputs (movies)
to simple inputs (remote control)
to accelerometers, light sensors,
GPS, and more (smartphones).
By this progression, virtual reality
is the endpoint on this path, the most
personal experience with the closest
screen, providing the most connected,
most immersive experience the
world has ever known and can ever
imagine – a chance to finally capture
attention, focus the eyeballs, and build
relationships with the most captive
audience one can hope for in this age.

A chance too good
to miss
It’s no wonder that the largest and
most ambitious media companies of
this age are making aggressive moves
into this. If you’re Facebook and
you’re concerned about losing eyeballs
to messaging or SnapChat, owning
an entire new immersive experience
is not only useful, but essential. If
you’re Google and your business is
based on capturing data, then the
opportunity to own a controlled, datarich environment that just happens
to be where we potentially spend far

more time in the future is too good
to miss. From Microsoft to Apple to
Facebook to Google to Oculus, whether
as a device maker, media owner, app
developer, or content provider, this is a
space rich with opportunities to connect
and thus vast sums of advertising,
production, and hardware money.
The opportunities for content in this
age are immense. If the virtual world is
an alternative world, then every single
contact and advertising opportunity
that exists in the real world can at
the very least be replicated. What do
outdoor ads become? What does TV
advertising look like on a VR screen?
What about branded content? Branded
utility? Does VR have an app store?
Gaming? Native advertising has never
seen a canvas so large. In this world of
abundance and possibility, the hardest
thing is coming to terms with quite
how profound and plentiful these
opportunities are. This is a future so
creatively rich, it’s easy to lose way.
Before we start to ideate, give
a moment’s thought to the variety
of use cases and products.

AR vs. VR
AR is about adorning real life; it’s
not transportation to the unknown but
providing another lattice of information
on what we experience for real, whether

it’s looking through an AR experience
on a smartphone or Microsoft’s new
HoloLens, AR is about additive
experiences, not transformational. So
in this environment, ideation revolves
around embellishment. How do we
make the real-world retail experience
better? How can we make our product
easier to use? How do we offer
customer experience in a better way?
How do we make it easier to find our
premises? What can we do to augment
the current TV broadcast to make
it more compelling and profitable?
AR remains more pragmatic, less
escapist – more tool than diversion.

Two kinds of VR
Today, the VR market is generally
split into Google Cardboard, a subUSD20 experience that allows
mass uptake of experiences, and
professional quality kit like Oculus
Rift that offers one-off moments
to people at special events.
For the moment, quality VR
is not a media channel. We can
either go mainstream and hope
to broadcast to several hundredthousand who may have access to
Google Cardboard, or we can go
narrowcast and offer an incredibly
rich experiential campaign at events
where people line up to have a try.
The trade-off for the moment is clear,
either go broadcast with something
unremarkable or go deep with a view
and hope word-of-mouth spreads to
those beyond the event perimeter.

Where things get
exciting
The real promise for brands lies in
the medium-term future, a time when
4K content is made for a fraction of the
current cost, where processing power
is ten times today’s speed at one-tenth
the cost – a world where VR headsets
WinWin
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SCREEN EVOLUTION
CLOSENESS & CONTROL
Screens have grown more connected, interactive and intuitive as they have moved closer.
The viewer is more aware of the experience. The experience is more aware of the viewer.

CINEMAS

1900’s
• 30 meters away
• 100+ viewers
• No control

TELEVISION

1950’s
• 3 meters away
• 2-to-4 viewers
• Crude control

HANDHELDS

2005
• 20cm away
• 1-to-2 viewers
• Precise control

COMPUTERS

1990’s
• 50cm away
• 1-to-3 viewers
• Interactive control

VIRTUAL REALITY

2015
• 3cm away
• 1 viewer
• Intuitive control

Source: Tom Goodwin, Havas Media
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move from Kickstarter to Best Buy. It is
in this world where things get exciting.
If AR and VR are about creating
enhanced or alternative life, we’re
ideating in the most fertile fascinating
area we can imagine, and yet one more
incredible dimension exists. While
cinemas or TV’s or laptops can offer
rich screens and high production
values, they’ve only been experiences
of limited input. What is unique
about AR and VR is the offer of rich
outputs and very complex inputs. For
the first time ever, we can use gloves
to control our experience. We can
walk on 3D treadmills, and use voice
activation or glances or gestures. The
world of VR is of overt abundance and
creative freedom, to a fault. In fact, the
biggest issue we find is that creativity
typically needs constraints. If anything
and everything is possible, how do we
ideate with such open boundaries?

Some thoughtstarters
Many brands want to offer
exclusive experiences or create rich
brand moments, yet are constrained
by the intrinsic tension between
specialness and scale. So, how can
Pepsi give you a virtual front-row
seat at a Beyoncé concert. How can
Verve Cliquot bring the Polo Classic
to life to more people? Can you see
Budweiser taking you behind the plate
at the World Series? Here the key is
working around incredible experiences
for the few that can be democratized
in a branded way to the many.
For experience products, what
about bringing your product to life?
Imagine the feeling of flying in the
first class suite on the A380, not as a
small YouTube clip but as an immersive
virtual reality experience. Why use
thousands of words to explain the latest
luxury hotel resort or a map to showcase
the ski-trails of Aspen, when holiday

destinations and hotels can bring you a
taste of what’s possible? How can these
experiences aid your choices of hotel
room, or picking your seat on a plane,
or selecting add-ons to your cruise.
Rich customer experiences to drive
sales and upsales are now possible.
Retailers have spent billions
developing rich, tactile, luxurious
physical stores and face huge rental
and infrastructure costs in doing
so, yet online commerce remains a
customer management system with nice
photos on top. VR allows companies
to immerse customers in compelling
brand retail experiences, while offering
the immediacy and comfort of home.
A clear win for all except mall owners.
The list is endless. Car companies
offering test drives from home. Media
owners offering far richer content
than ever before, and in the process
selling far more compelling advertising
opportunities within them. But these
ideas are just the tip of the iceberg.
They are one-dimensional, linear
interpolations of what we’ve made
before but transported to the new
screens of VR. When we developed
radio, we first read out books. The first
TV shows were filmed radio plays. As
Marshall McLuhan said, “We march
backwards into the future.” The real
shifts come when we think about
brands and advertising in entirely new
ways, when we apply technology at
the core and ideate around this and
new emerging behaviors. We need to
think deeper. What does the role of
advertising, brand and media become in
this age? I certainly see a huge change
and huge opportunities for brands,
media owners, technology companies,
but I’m blinded by the opportunities,
not guided by the light. Virtual reality
isn’t just a new dimension to explore,
it’s literally a new world of opportunity;
perhaps humanity’s next and final
land-grab. Whoever has the vision
to see ahead could end up changing
the world more than we’d ever
expected, and reap the rewards.

What is unique
about AR and VR
is the offer of rich
outputs and very
complex inputs. The
world of VR is of
overt abundance
and creative
freedom, to a fault.
In fact, the biggest
issue we find is that
creativity typically
needs constraints.
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The World of 4K
4K is becoming the resolution of premium content around the world, but its future is so much
greater – redefinition of the video experience itself, from passive viewing to active involvement,
where video is both an experience for fun and a tool for work. How can it achieve this? Read on.
By Jason Patterson

S

kepticism of 4K’s utility has
been rampant since the first TV
models started arriving, with
consumer tech hub CNET
warranting special citation for articles
such as 2012’s “Why 4K TVs are stupid,”
and 2013’s “Why Ultra HD 4K TVs are
still stupid.” But despite the naysayers,
4K uptake is actually proceeding faster
than was seen with HD. Nine years
separated Blu-ray’s arrival from DVD,
with the first Ultra-HD download
service arriving a mere seven years
after that. Why the rush? Oh, lots of
reasons. A content glut. The decline of
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physical media. Eroding margins for TV
vendors. Smoother content production
(use of 4K image capture equipment
actually makes production of standard
HD content much easier). Greater
awareness of the need for futureproofing.
With this many reasons, reasons cease
to matter; 4K, and later 8K (human
retinal resolution at normal TV viewing
distances) are the future of screens.

What is 4K?
4K (Ultra-HD) television is 3840
x 2160 resolution (about 8.2 million

pixels). That’s four times the Full HD
(1080p) standard that your living room
TV or smartphone probably uses today,
and about 27 times the number of pixels
you had on your CRT screen growing
up. That’s a lot of pixels, but in the words
of Olivier Bovis of Sony Professional
Services, “4K is not a resolution quest.
It’s about how, in a world dominated by
content, which you can get anywhere
nowadays, how do you make the content
more valuable for the people who create
the content and for the audience? So,
you can get high-definition on a mobile
phone these days. So, how do you get

Dazzling Technologies

the experience and the ‘wow’ factor
when somebody goes back home and
switches on their 55- or 65-inch TV.”

How does it wow?
More detail
More pixels means more details,
naturally, especially with busy, motionfilled images. A display’s resolution
actually decreases when displaying fast
moving objects, with losses of 30 to 60%
not unheard of. This is one of the reasons
why demo models tend to display still

or slow moving images of landscapes,
flowers, and the like, as opposed to
feature films or sports. If half the
resolution is lost from an HD image, the
resolution could drop down to DVDrange or lower. But if half the resolution
is lost from a 4K image, you are still
at double what a 1080p screen could
put out today – a big improvement.
The improved color palette (number
of colors shadings that can be displayed)
expected with 4K will also boost visual
detail and image realism. If an apple is
entirely a single shade of red, it will look like
a plastic toy. But if you add color shadings,

the apple will start looking less like plastic
and more like fruit. And the more color
variety you add (the broader the palette),
the more realistic the apple becomes.

Greater impact
4K is also expected to feature an
expanded color space (richer colors) and
high-dynamic-range (HDR) technology
(brighter whites, deeper blacks). Why
are these good? Well, displays that
perform poorly in either of these areas
tend to look dull, washed-out, or faded.
It’s rather like comparing a smartphone
photo with that of a dedicated SLR.
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1

Framing the
debate

4K standards will probably double
current image frame rates, to a max
of 120fps. Higher rates mean greater
image clarity and smoother motion,
but these benefits haven’t always sold
themselves. When The Hobbit: An
Unexpected Journey was released in
48fps (double the 24fps that theater
viewers are accustomed to) in select
theaters, it was meant to enhance 3D
image clarity, which by all accounts
it did, but in a way that many found
subjectively unpleasant, so much
so in fact that the higher rate was
cancelled for the sequels. Complaints
were that the image seemed
unnatural, hyper-real, or otherwise
wrong. Is this valid? Of course not.
Higher frame rates are truer to life
than lesser rates. Was the audience
right to think it looked strange?
Absolutely; 24fps film is what we’ve
all grown up with; anything different
will seem strange at first. Can we
adapt? Many already have. TVs have
offered motion smoothing for years,
often as part of the factory settings,
with many viewers none the wiser.

2

Get the picture

Feature films (and most scripted
content) may not prove the killer
apps for 4K, as they’re inherently
something you sit still for, both
mentally and physically. But the air
of “hyper-reality” you get with 4K’s
higher frame rates could be a good
thing for content where the audience
is more aroused. Gaming is most
obvious here, but there is plenty
of other content out there where
the audience tends to participate
(content where viewers tend to
mimic, shout at, or otherwise talk
back to the TV) – music videos,
game shows, up-tempo sports, and
reality TV all come to mind. What
would you add?
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Better sound
4K is also expected to bring
improved audio standards for television.
This won’t necessarily improve sound
quality much, per se, especially if you
are using your television’s modest builtin speakers, but it may help deliver a
more balanced sound experience, as
opposed to the situation a lot of people
have with their flatscreen televisions
today where voices are too quiet but
music & explosions are too loud.

Higher frame rates
4K standards are also expected
to raise the frame rates from 30-to60fps (frames per second) to 100-to120fps. But before embracing them
universally, one should keep in mind
that higher frame-rates aren’t always
well-received in all applications (Sidebar
1). Higher frame-rates probably
won’t have much impact on feature
films and scripted content, but this
could be felt with sports, gaming,
3D content (assuming that ever takes
off), and other forms of participatory
entertainment (Sidebar 2). It will also
be felt on your network, as double the
frame rate means a higher bitrate.

Speaking of the
network
For telecom operators, the good
news and the bad news when it comes
to 4K is the same news – 4K will
definitely encourage data consumption.
Estimated bitrates vary (partially
because few standards have been set
yet), but streaming of the kind that
Sony offers (largely uncompressed,
crude by tomorrow’s standards)
consumes about 100Mbps, while
Netflix offers 15.6Mbps 4K streaming
of certain shows. But both of these
examples use today’s frame rates for
content; tomorrow’s will require more.
4K, through the superior resolution

of its source material, should help
make the blockiness and pixilation
that creeps up with HD streaming a
thing of the past, but the challenge for
operators is in areas such as packetloss rate, as 4K requires a hundred-fold
improvement for streaming (10-5 for
those of you keeping score), a tall order
in a world where regular HD streaming
is not yet universally hiccup-free.
Are they ready? Sameer Ashfaq
Malik, Huawei’s Deputy CTO for
Fixed Networking, says that, in
general, they are not. When pressed
as to why, he cited issues related to
that aforementioned packet-loss rate,
E2E throughput (40-to-100Mbps
at peak) resilience, round-trip-delay
(40ms max), and other tech variables,
seeming particularly concerned about
their ability to monitor 4K KQIs on a
per-service-per-user (PSPU) level and
troubleshoot it on the fly. However,
he did seem confident that 4K access
can be achieved via whatever fixed
medium might be available onsite.
His advice to telcos – simplify the
architecture so that throughput can be
more easily guaranteed, add some highthroughput routers, and be able to
troubleshoot in real-time, because users
have no patience (it takes just a twosecond delay for users to start leaving).
Ready or not, telcos must push ahead
with 4K. OTT’s, who rarely shoulder
the blame in the minds of consumers
in the event of streaming hiccups, have
every reason to push the envelope,
despite estimates that 4K content could
cost up to six times as much to stream as
typical HD content (720p). Telcos have
plenty of other reasons to as well. In the
near-term, 4K can establish a distinct
edge over traditional broadcasters (who
face much higher barriers to entry
thanks to spectrum limitations and the
like). It can also provide an edge over
other telcos, especially in fast-growing
developing markets where network
infrastructure may be relatively robust
but services may still be immature,
with consumer loyalties yet to be set
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in stone. But in the long term, 4K
represents the gateway to an entirely
new kind of video, one more suited
to the sorts of assurances that telcos
can provide and OTT players can’t.

Interactive video
One major advantage of 4K that
was briefly alluded to previously is
its “zoomability” – the ability of the
image to be expanded on in a particular
area with no significant loss in image
quality. This happens because 4K
offers the resolution of four Full-HD
screens. If one-quarter of a 4K image
on a 55-inch screen is expanded to fill
the entire screen, you’d still have a full
Full-HD resolution image (plenty for
55-inches), amplified with the enhanced
color space and other aforementioned
enhancements that 4K has to offer.
Combine this with the various
wonders that are being done with 4K
cameras on the image capture end,
and video will be revolutionized both
in terms of work & play. According
to Olivier Bovis, “We have a system
called ‘stitching’ which allows us to put
two 4K cameras, completely fixed, on
a plate. These cameras will create an
extended double-4K image. A computer
system behind it allows you to navigate
within this picture virtually to create a
virtual high-definition camera. And not
just one, but several at the same time.
We use this technology, for instance,
in stadium application. You go into a
big stadium and you put two cameras
completely flat and you shoot the entire
stadium and you record with those two
cameras if you want to do anything
later with it. You can imagine that you
can actually navigate through those
pictures without having the need for
numerous cameras around the stadium
that you would normally have. You
can imagine that one day in the future
the end user on his tablet will be able
to navigate what he wants to see.”
The implications of this for live-event
streaming are baffling. Viewers will no

longer be at the mercy of broadcasters.
They will be in charge of their own
entertainment, and this could breathe
new life into a lot of old mainstays.
How many more people would watch
(and tweet about) an awards show if
viewers could check in on whatever
their favorite stars are doing onsite
at all times? How many more digital
natives would be attracted to baseball
if they could photograph and post
wisecracks about any player on the
field or in the dugout between pitches?
The possibilities are droolworthy.

Ready for
primetime?
However, 4K adoption is not what
it could be. TV vendors have been
the primary drivers so far, with pretty
much all the name brands and plenty
of the next-tier vendors like TCL,
Changhong, and Skyworth already
offering 4K models, but high prices and
long-replacement cycles are expected to
keep 4K-capable unit sales modest at
best for the next decade. Dolby expects
40% penetration of U.S. broadbandenabled households by 2025 (it’s at
2% now). But don’t let TV sales throw
you off. 4K-enabled set-top boxes (the
real mothership of 4K in the home)
are expected to be in at least 60% of
these homes by that time (and possibly
a lot more if a killer app comes along
by then). Why are set-top-boxes
(STBs) so important? Because a 4K
resolution display will not be necessary
to enjoy many of the benefits of a 4K
pipeline. A 4K source file will deliver
improved picture quality with less
digital garbage, even on a regular HD
display (assuming adequate network
capacity). And a 4K image can be
zoomed and manipulated with ease,
without the need to necessarily display
the maximum resolution on the screen.
But still, there is a long way to go
here. Only three in ten U.S. consumers
are familiar with 4K/Ultra-HD. The

Most name brands
and plenty of nexttier vendors already
offer 4K televisions,
but high prices and
long replacement
cycles are expected
to keep 4K-capable
unit sales modest
at best for the next
decade.
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PlayStation 4 and Xbox One don’t
support it. But with Ultra-HD Bluray standards finally achieved this
past May, a lot of current bystanders
should start getting in the game.

Has anyone seen
the king?
4K service is now available on four
continents, but content is rare and largely
sourced from Hollywood. Sony has been
its biggest champion, ever since releasing
the world’s first 4K digital projector
in cinemas in 2005, but even their 4K
catalog is modest. Netflix, Amazon, and
their OTT ilk offer a smattering of 4K
content, but little that puts the format
in a flattering light. So what’ll get the
ball rolling? It may not be be sports,
despite BT’s recent announce of their
4K sports channel. 4K broadcast is a lot
more challenging than 4K streaming
(and the announcement is already out
that the 2016 Rio Olympics won’t be
broadcast in Ultra-HD). A more likely
catalyst is the launch of 4K Blu-ray
(expected this Christmas), which will
force the dwindling number of producers
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who haven’t already to embrace the
format, while motivating the studios
who haven’t yet to start re-releasing what
they already have (plenty of current HD
content is sourced from 4K masters).
But media companies shouldn’t
expect a generational bump like this in
traditional content to part the red sea
that they’re currently awash in. Catalog
content will benefit very little from the
jump to 4K, and user reactions to image
“upgrades” of more traditional forms
of content, like higher frame rates or
3D, have been less than predictable.
The truth is that all signs point to
traditional “sit & watch” premium
content being a game of diminishing
returns. The future lies in more interactive
forms, and this is where 4K could really
make itself felt. Want proof? Sales of
the newly-released PlayStation 4 have
actually surpassed expectations, despite
the lack of a new home video format
to entice consumers like the previous
two iterations of the console had.

The ecosystem
4K and higher resolutions are quickly
becoming the standard for the image

capture of premium content production,
but that doesn’t make them particularly
easy to handle. According to Dolby,
an hour of raw 4K content (60fps, 10bit compression) consumes 11TB of
storage, while Deloitte estimates the
cost of creating a UHD broadcast
channel to be five to seven times that
for an HD channel. Considering
that a lot of media producers only
recently made the upgrade to digital
and HD, getting them to upgrade
again will be no easy business.
But still, true believers like Sony are
helping to create a viable ecosystem,
including the cameras, projectors,
editing gear, and everything you’d need
from inception to production. ICT
providers like Huawei are also getting
into the game with the likes of routers,
storage, and compression, all adapted
for high-res media production. There
are a lot of steps involved in either
streaming or broadcast, and upgrades/
replacements will have to be made at
every step. There’s a company called
Envivio actually working now to enable
4K content access over Wi-Fi (though
with resolution probably scaled down
a bit if a handheld screen is involved),
no small feat considering that 4K
is considered an ultra-broadband
application, while Wi-Fi often barely
even qualifies as ordinary broadband.
According to Envivio CEO JeanPierre Henot, “The appetite for video
from consumers is not abating. 4K
is already an accessible technology
for the greater public. Anybody can
easily shoot 4K video with consumer
cameras, or create 4K time-lapse
content, and display it on a 4K TV
screen that costs well below USD1,000.
However, there is still reluctance from
broadcasters to launch 4K services,
as there is considerable investment
required across the production chain.
Envivio demonstrates that end-toend distribution of 4K is completely
efficient and reliable, and now is the
right time for operators to catch up to
consumer expectations for a better video
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experience. Envivio won an important
evaluation with a Tier-1 U.S. operator
in the encoding area, confirming that
the market is coming towards us.”

Video as a tool
Business applications of 4K will
redefine video as a tool, a medium
for interaction, an experience.
This is the real potential of 4K.
For surveillance, 4K will reduce
the number of cameras needed for
effective coverage of a given area, and
enable navigation within a virtual
image so that subjects of interest can
be followed, as opposed to switching
between different cameras and hoping
that your mark goes where expected.
4K will also greatly reduce the need
to have trained personnel leave the
office, in a broad variety of scenarios.
Drones that survey accident and disaster
sites can reduce the need to have
insurance investigators onsite. Patrolmen
at crime scenes can be the eyes and
hands of detectives. Diagnosis and
surgery can be supervised remotely. The
possibilities are endless, and lucrative.
According to Edwin Diender
(Sidebar 3), Member of Huawei’s
Global CTO Office, other early
verticals where 4K will make inroads
include medicine and enterprise
communications. For the latter,
Diender anticipates a future where
“video becomes more and more a
function of how people work together,
of day-to-day work.” For the former,
he relayed a wonderful example of
how 4K is already being used to save
lives. “In a hospital in the Netherlands,
we’re working with a local partner
and some technology specialists in
this specific hospital to see if we can
do something else with 4K. They’ve
already created a cube that represents
the heart, and so the medical specialist
holds the cube. As he twirls, flips and
turns the cube around, the image of
the heart follows that movement in the
screen. And the next level would be us

trying to connect that to a 3D printer,
so we’re printing a 3D model of the
actual heart, which means the medical
specialists are holding the actual image
of the heart in their hand as they’re
looking at the 4K-generated image
of that heart. That gives them a more
intuitive way of working and looking
at specialized items such as a heart.”

What comes next?
In the words of Erik Keith at Current
Analysis, “Ten years from now, 4K will be
ubiquitous.” That doesn’t seem too far off
from Dolby estimates, which see 90% of
tablets and smartphones being 4K-enabled
by that time (though largely for image
recording as opposed to viewing).
After that will be 8K, considered
roughly equal to what the human eye
can perceive at home viewing distance,
so it would seem unlikely that we’ll see
anything beyond on the living-room
flatscreen (even if it’s wall-sized). But
that doesn’t rule out higher resolutions
for movie/stadium screens, zoomfriendly applications, and virtual reality.
As tends to the case with these
things, East Asia will probably be the
first to embrace what’s next. Each
video generation jump is a fourfold increase over what came before.
Moore’s Law can handle such a
jump every three to four years. 4K
arrived about two years faster than
the previous generation did, but
there are signs that 8K may arrive
even faster yet. As already stated, the
2020 Olympics in Japan are slated
for 8K broadcast, despite the fact
that 4K broadcast scarcely even exists
today. NHK (a Japanese broadcaster)
has said that they have no plans to
even use 4K, instead preferring to
leapfrog to 8K broadcast, and rumors
are bouncing around the Internet
that TV manufacturers may start
testing the technology next year.
If so, media providers would seem to
be facing a potential dilemma. Upgrade
now to 4K and risk committing to what

3

The business of
4K

According to CTO Edwin
Di e n d e r o f Hu a w e i U C & C
Solutions, “From a business point of
view, 4K also has severe disruptive
possibilities. The key early adopter is
healthcare, especially where medical
images are being shared between
medical specialists. For collaboration,
video becomes more and more
a function of how people work
together, of day-to-day work. Where
4K comes in, where the images try to
provide a more real-life experience,
you can imagine the screen on the
wall not cutting it anymore. The wall
itself becomes part of the immersive
environment. With 4K, you’re
indulging yourself in
a visual experience
w h i l e y o u’r e
collaborating and
talking to others,
from head-to-toe.”

may soon be an antiquated technology,
or fall further behind awaiting the
chance to jump ahead later with 8K.
But when asked about this very issue,
Huawei experts seemed unmoved by
8K, stating that the buzz seems confined
to Japan. They pretty much considered
the resolution useless for home display,
though they didn’t rule it out for
stadium screens and other professionalgrade uses. They also indicated that
the file sizes you get with 8K content
are mind-boggling, and that there’s a
lack of gear of available that can render
it in a timely fashion. Their advice –
embrace 4K, without hesitation.
WinWin
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Augmented Reality:
The Best of Both Worlds
Augmented reality (AR) has fallen out of the public's favor somewhat in the wake of Google Glass, but don’t
let the fickle tastes of the tech media throw you off. It’s going to be huge. Why? Because a lot of technologies
promise smarter living, but AR can actually deliver a inspired way of life that is truly smarter.
By Jason Patterson

Reality? How do I
tweet that?

T

here’s a problem with the
modern lifestyle. The real
world is no longer holding
our attention like it once did.
Screens keep getting in the way, often
for no particular reason, and the trend
is worsening. According to Tecmark, the
average smartphone is checked by its
user over 200 times per day, with 40%
of those surveyed admitting to checking
email reflexively (without conscious
awareness), and 66% admitting the
same for Facebook. Two-hundred
glances per day is one glance every five
waking minutes, so plenty of those
glances surely qualify as interruption
of things that we should be doing, a
condition well correlated with increased
irritability, decreased productivity,
poorer learning/memory, and many
other forms of general unpleasantness.
Tech authority Don Tapscott,
Stanford Professor Byron Reeves, and
others insist that digital natives are better
at switching between tasks (and thus
handling interruptions) than previous
generations, and maybe they’re right. But
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even if they are, digital natives often don’t
so much switch between tasks as they do
“carry out real-world tasks with one hand
while using their phone with the other,”
and no respectable psychologist on the
planet would claim that the human mind
has evolved to the point where we can
carry out two conscious tasks at the same
time without both detracting from the
other, and this human limitation is not
likely to change in the foreseeable future.
Can we give up our screens? Unlikely.
Can tech provide an answer? Yes. Right
now the problem is that the real world and
the virtual world are mutually exclusive in
terms of the human attention span, with
each side competing with the other. The
answer is to make them work together, and
the best hope for that, at present, is AR.

Virtual
enhancements,
real ambitions
The term “augmented reality” dates
back to 1990, but it entered the general
lexicon in 2013 on a wave of hype for
Google Glass. This is ironic because
experts say that Google Glass (at least in

its original iteration) doesn’t even qualify
as true AR. According to José Alvarez,
Head of Strategy for Huawei Media Lab,
Glass is more like addition to reality
than augmentation, since text and very
simple graphics are overlaid in the eye’s
peripheral vision. And indeed, text is
more likely to be a distraction from
what we should be looking at than other
forms of overlay such as directional
arrows, contextual objects or sound
cues, so this point of views bears up.
So what is augmented reality, exactly?
It is a virtual overlay upon the real world,
in a way that enhances the latter. This is
an important definition to keep in mind,
as AR is as much an effect as a cause. In
fact, the form factor is entirely irrelevant,
as AR can be achieved via headset (such
as Microsoft’s HoloLens), smartphone/
tablet (the screen displays the rear
camera’s image with arrows or other
forms of visual directions overlaying the
image), or other means (a 2D map with
a 3D holographic overlay would qualify).

Hurdles to AR
Before getting into AR’s applications,
it’s probably best to consider for a
moment where it applies. When Google
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AR Dedicated Device Revenue (USD millions)*
2011

2012

2013

2014

2015

2016

2017

2018

335

355.6

392.2

409.9

464.3

502.3

570.4

659.98

Glass arrived, regardless of whether
or not it qualifies as true AR, it was
sold as a prosumer item, a lifestyle
accessory, with people encouraged to
take it out into public spaces as they
went about their daily lives. They ran
into two hurdles with this approach.
One was social, or ethical, or both
(depending on your point of view). A lot
of folks didn’t react well to Glass’s ability
to take photos anonymously. But the
fundamental issue actually ran deeper.
According to Byron Reeves, Google
Glass creates an asymmetric social
relationship with those around you.
You don’t really know what the other
person is really paying attention to, or
thinking, or perhaps doing. Though in
truth, we’re often in that situation (no
one really knows what someone else is
thinking), but the truth often doesn’t
matter in social situations. According
to Reeves, perception has a strong effect
on how quickly technology is adopted.
The other reason why Glass probably
wasn’t quite ready for full-time work
was technical. Battery life and phone
dependence were among the issues
specifically with Glass, but the truth
is that augmented reality depends on
numerous technologies that aren’t quite
mature. There’s the matter of control, for
one. In standard headset form, AR can
only be controlled via voice or gesture –
but neither technology is anywhere near
consumer-grade reliable. There’s also
the matter of computer vision, as an AR
headset depends on cameras being able
to take-in and measure what’s happening
in the real world so that virtual
information can be accurately laid onto
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it. And this is easier said than done.
According to José Alvarez of
Huawei Media Lab, “One of the
challenges today with augmented
reality is computational power. The
computer vision algorithms that are
necessary for us to understand things,
to be able to track objects precisely
are very computationally intensive.
And today, unless we have powerful
semiconductors, they are very difficult
to create in mobile devices at very low
power utilization levels.” There are other
user-end challenges as well; a whole
document could be devoted just to that.
And then there’s the matter of the
network that has to take in real-world
data, identify and precisely measure
objects within it, and feedback virtual
information onto those same objects.
According to Alvarez, “Augmented
reality poses very serious network
challenges. Tremendous bandwidth is
needed to be able to capture reality and
then superimpose virtual objects on top
of that reality. Tracking means that I
need to analyze the image, perhaps, over
the network, perform a computationallyintensive process, and then relay it back
to this display. That is latency. That
latency has to be on the order of much
less than 100 milliseconds. Today, we
are not approaching that. It’s one of
our biggest challenges in the network.”
Add all these challenges together,
and AR seems less and less like a daily
companion, at least for the near future,
and more like a specialized tool for
discrete applications that are confined to
largely non-public areas where network
coverage & capacity can be guaranteed.

CAGR
2013-2018

10.97%

A guide that you
wear
Augmented reality is probably most
suitable (at present) to applications that
benefit from some form of guidance.
According to Alvarez, “One of the
current very useful applications for
augmented reality is in automotive.
You may be driving your car and
asking for directions, and the directions
are automatically overlaid on your
windshield. So no longer do you have to
take your attention from the road. You
can continue to drive and have directions,
directions that actually make sense,
that are tailored to you. Perhaps you are
going to a friend, and the name of your
friend’s house is actually superimposed
on the view that you see of the road.
And that is completely possible today.”
Another early application Alvarez
envisions is tourism. “You go to a new
city. And you point your mobile device
to a building and the building happens
to be a hotel. And all of a sudden, it tells
you the price of the room. And you can
book the room, exactly from the view of
your mobile device. Very possible today.”
Another area where augmented
guidance could be a big help is remote
tasking. According to Huawei Media
Lab, a young doctor might carry out a
complex surgery onsite while a cloud AI
or senior doctor monitors from afar, or a
junior technician might carry out remote
repairwork while a senior tech monitors
from the office. There are a million and
one other remote training/guidance
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applications that could be added here.
When asked to look ahead, Alvarez
envisions, “Perhaps, contact lenses that
are able to capture reality as sensors
do today and are able to superimpose
virtual objects completely transparently.
So we wouldn’t notice what is really
reality, and what is really augmented
reality. We will take it for granted the
fact that I can look at any scene or any
place and I will have information about
that place or that person completely
at my fingertips, automatically
generated because my habits are already
understood by the device. It would
know that I like certain things. It would
prefer to prompt me about the things
that I like, perhaps a restaurant that is
my favorite, or my favorite type of food,
just by looking down the street. That’s
going be very enhancing to our lives.”

Free your mind
Will augmented reality be big? You
bet. In fact, the business applications
of AR make many believe that its
market will be greater than that for
VR (which is considered more of a
consumer tech) in the short-term.
MarketsandMarkets splits the middle
somewhat, as they anticipate dedicated
AR device shipments outnumbering
those for VR by nearly ten to one in
2018 (totaling roughly five million
units for the former), though revenue
from said devices should tilt towards
VR by three to one. Time will tell,
but intuitively there probably is a
greater need for a tool that helps us
do real-world tasks better (and help
minimize some of that aforementioned
smartphone glancing) than there is
for tools that create artificial worlds.
But when it comes to AR, Alvarez
thinks we should think bigger, literally.
“AR will enhance our cognitive
capabilities. It will help us be better
human beings, because we will have
capabilities that we didn’t have before.
If you look at search, 20 years ago, you

AR Dedicated
Device Revenue
2018 (USD millions)*

Wearable

337.4m usd
+
Spatial AR

322.6m usd
=

AR: Eyes on the prize
With augmented reality, the
relevant digital information is right
there in front of you, so you don’t
have to interrupt what you’re doing
by whipping out your phone.
Combined with sensors that can
detect your location, activity
and social situation (out with
friends, family, or coworkers), and
contextual intelligence software
that can predict your likely
intention and information needs
from past behaviors, you may never
have to “look away” again, because
anything you might need to know
will be displayed before you even
think of searching for it. How’s that
for a Better Connected World?

Total

660m usd
wouldn’t have believed that you could
have the information of the world at
your fingertips. Today, we take that for
granted. We take search engines for
granted. We always go there, in fact, as
our first step online. So in the future
with augmented reality, we would
have exactly the same experience that
we have now with search in the sense
that we will feel empowered. We will
feel that our cognitive capabilities have
been improved. No longer will we go
to a new place not knowing where
to turn. No longer will we go to a
party thinking, ‘I’ve seen this person
before. I wonder what his name is.’
No longer will we need to worry about
those things. And those things will be
empowering, by freeing us into doing
more things with our lives.”
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Next-gen Communication:
Interactive, Immediate, Inspiring
Telcos have watched their voice-call revenue stream evaporate thanks to low-cost alternatives and shifting
user tastes, and mere incremental upgrades of what came before will not turn the tide. They must seamlessly
integrate all the different ways that users communicate today, and add all-new levels of experience to the
real-time communication equation. This article considers a few.
By Jason Patterson

An era’s end

Empowered users

A

mere 15 years ago,
ordinary phone calls
were still the pinnacle of
remote communication
between persons. Today they seem
rather quaint – an afterthought as
we shop for our next smartphone.
What happened? Several things,
but what really changed the game was
SMS text messaging. Ironically, text
didn’t start out (and still isn’t) a “geewhiz” alternative to voice calls; it was
just a cruder, slower, more telegraphic
alternative that was easier on the
wallet. But, it didn’t take long for
people to start appreciating its inherent
advantages – the extra time it gives
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you to compose your thoughts, the
greater ease with which bad news can
be delivered, and most importantly,
the fact that it can be answered
with discretion, at your discretion.
Phone calls are loud, disruptive, and
demanding. They simply must be
answered, now! Texts, however, wait for
you, giving the user a feeling of power.
As the Internet and its smart
terminals have proliferated, our
patience and willingness to idle have
eroded, thanks to the fact that we
can now surf, watch, listen to, play,
and otherwise experience whatever
we want, when we want. And we can
share these experiences as well (whether
we’re asked to or not), thus enhancing
that aforementioned feeling of power,
something rarely parted with willingly.

The telecom sector spent its first century
providing voice calls, and made a pretty
good living at it, back when voice was the
peak of remote personal communications.
But it’s not anymore, and never will be
again. Voice-over-LTE (VoLTE) technology
will help maintain voice as a viable revenue
stream for operators, but it will not restore
voice to what it once was. User expectations
have changed. Spontaneous voice calls
now seem disruptive, and what once
seemed like “real-time communication”
now comes across as “wait-your-turn
communication,” with your smartphone
unable to be used for any of the things
you would rather be doing with it while
you hold it next to your head. This feels
like idleness, something we rarely tolerate
today. Adding video to the mobile
equation will certainly help, as it brings
a conversation closer to same-room
dynamics, but let’s face it, a lot of us
aren’t willing to stop surfing or sending
emails even when the person we’re talking
to really is in the same room, looking at
us disapprovingly. So what’s a telco to do?

Redefining
communication
Telcos are now trying on a variety of
new hats – media, Internet, finance, etc.
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But communication is and always will be
a core function, but with free and lowercost alternatives always springing up, how
can they provide a compelling experience?
There are two ways forward. One involves
integrating all the other ways in which
people are accustomed to expressing
themselves today into the “talking on the
phone” experience (what might be called
“voice+”). The other is to offer completely
new forms of real-time communication.
We’ll start with the former.

It also makes phone calls
When 4G LTE first arrived, it
lacked a corresponding voice upgrade
to go with its boosted data rates, and
this fact among others seems to have
compelled certain operators to start
“giving” away voice for free as part
of their data packages. But LTE is
the first generation designed with the
modern mobile consumer in mind
(3G was designed before phones had
cameras), making it far more suited to
breathing new life into the telco voice
call experience than what came before.
South Korea’s LG Uplus is an
LTE leader (first in the world with
a nationwide network), and the first
operator in the world to actually embrace
VoLTE, with other operators in East Asia
such as HKT following suit. But for LG
Uplus, VoLTE has just been the warmup act. The operator now offers Uwa,
a service that it says in its advertising is
for when “you are tired of just talking
while you are calling” that offers screensharing, music-sharing, location-sharing,
sketching, camera sharing, and gaming,
all while a voice and/or video call is
in progress. The operator also offers
“LTE broadcast,” which is basically the
ability to stream what your smartphone
video camera is seeing to other screens
(up to 10 in the case of LG Uplus).

Room for the future
But all that is merely a matter

of bringing the telco voice-call
experience into the 21st century, where
information is free to pass between
people across vast distances. But the
future of real-time communication lies
in making those distances dissolve – in
enabling shared experiences where every
participant feels as if in the same room.
Video conferencing and telepresence
were supposed to deliver this, and reduce
costs to boot, but they haven’t lived
up to the hype so far. Revenues have
actually seen some declines in recent
years, especially at the higher-end.
According to James “Bo” Begole, Head
of Huawei’s Media Technologies Lab,
“People have come to expect a poor video
communication experience where you
cannot really feel the remote presence
because the remote people are smaller
(than they would be in real life), framed
by windows where parts of their bodies
or heads are chopped off, people are not
in view when they talk, the sound quality
is thin and the video is choppy and jerky.
Today’s video conferencing makes you
fill in the blanks a little bit about what
you’re seeing and how it relates to reality.”
MirrorSys (See Sidebar) is a research
program by Huawei Media Lab to
overcome this – a sort of virtual teleporter
that makes the occupants of two different
MirrorSys installations feel as if they
occupy the same space. It relies on what
Huawei calls “full-field communication,”
which can be defined as the precise
transmission of all the sights and sounds
of one room to another, creating a
scenario known as remote reality. For
MirrorSys, this involves three cameras,
32 microphones, a 13-square-meter
32-megapixel wallscreen (equal resolution
to the human eye at normal screenviewing distances) and 22.2 channels of
sound. Humans and other objects on the
“other side” of the screen appear the same
size as they would in real-life, with sound
sources also matched, making for a 1:1
transmission and re-creation experience.
According to Begole, this does
wonders for enterprise communications,
“The full size of the remote people

About Remote
Reality & MirrorSys
“Real-time video conferencing
and telepresence are contrived
experiences where your mind fills
in the blanks a bit about what
you see and how it relates to
reality, because people are shrunk
down and the space is artificially
created. Remote reality is when
you capture all the light and all
sound in a remote location and
transport it in real time to your
present location. MirrorSys is the
name of our research program that
utilizes full-field communications to
create a very realistic environment
where all of the light & sound is
reproduced at full life-size and full
surround audio (22.2 channels) to
make it feel as if what you are seeing
on the display is literally, physically
there. The research program
includes a lot of advanced display
technologies and advanced camera
technologies. Our first remote reality
prototype had a wall-sized display
of 32 megapixels at 60 frames per
second, but every year we will be
pushing that further along.”
– James “Bo” Begole, Head of
Huawei Media Lab
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Total VR Revenue (USD millions)*
2011

2012

2013

2014

2015

2016

2017

2018

88.69

109.0

134.4

166.5

207.1

258.5

324.0

407.5

allows the communication to be more
natural and more meaningful – as if
you are right there with the people in
the room, creating a stronger social
bond as you read the subtleties of
expression, emotion and body language.
Studies have shown that this can
increase the trust and commitment
across distributed teams.” What’s
more, Begole sees remote reality
systems like MirrorSys as more social
than the likes of VR, and lacking the
discomfort of a head-mounted display.
Of course, things need not be
so symmetrical for something like
MirrorSys to find use in the workplace.
In the future, it may be possible to
fit all the necessary gear for full-field
transmission inside a portable form
factor, like a helmet or augmented reality
(AR) headset. According to Begole,
these systems would “reduce the cost of
maintaining complex machinery such
as power generators, heavy equipment,
and aircraft. An experienced technician
(in a MirrorSys suite) can guide a junior
technician (perhaps wearing an AR
headset) onsite while seeing and hearing
the full spectrum of information coming
from the problem machinery. You can
certainly recreate the full field of light and
sound in a head-mounted display today,
and using binaural headphones as well,
so that you can recreate the full spatial
sound in a head-mounted earphone
complemented with a wall-display.”
Could something like this catch on?
There is hunger out there. According to
MarketsandMarkets, the enterprise video
market will more than double 2014 levels
by 2019, hitting USD33 billion by that
time after growing at a CAGR of 21%.
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Metaverse or bust
Facebook and Google are probably the
two most popular Internet homepages
in the English-speaking world, and both
companies are now jockeying to occupy
the same position in the Internet’s virtual
reality (VR) successor, known today as “the
Metaverse.” Facebook made the first move
through its 2014 acquisition of Oculus VR,
maker of the Oculus Rift (probably the only
VR headset that the average person can
name). Google’s response took a different
tack through the offering of Cardboard
(actual name), an inexpensive (you can
buy it for less than USD10 today), do-ityourself headset that works by housing your
smartphone very close to your eyes, described
by Wired magazine as “VR’s gateway drug.”
Today, both companies’ moves are being
interpreted as attempts to become the
central hub for developers looking to create
apps for immersive technologies. For the
longer-term, cynics will look at these moves
and think about advertising, as a virtual
world would enable a much more complete
picture of what users think, feel & do than
the incomplete information you can get
through the screens of today. Optimists will
look at it as a way to ubiquitize VR, as the
applications most people envision today
(gaming, therapeutics, in-depth simulation,
etc.), while potentially big markets, aren’t
must-haves for average consumers. But
virtual social media and virtual search
would be must-haves if they caught on,
and they would be better than what came
before. Virtual social media would be more
social than the “photo & status” experience
we are often afforded today. Virtual search
would have more fluid navigation than

The future of realtime communication
lies in making
distances dissolve –
in enabling shared
experiences where
every participant
feels as if in the
same room.

what we have today, thus reducing the
importance of being on the first page,
and thus creating a more fair & equitable
world. Either would be a stepping-stone
to real-time virtual person-to-person
communication, or even avatar-to-avatar.
Where are we today? Facebook has
announced ambitions for virtual newsfeeds,
but little else thus far, and Oculus’s next
headset iteration isn’t expected till early
2016. Google has recently put its former
head of search design Jon Wiley in charge
of its VR endeavors, while Cardboard has
shipped over a million units since last year,
and had its latest iteration announced this
past May at the I/O conference, where the
company also announced its design of a
16-lens camera that can make 360-degree
recordings, and it’s development of the
appropriate software, all as part of its Jump
VR platform. At the event, Google stated,
“We have ambitions beyond Cardboard.
There are many other things going on.”
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