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Trends shaping the future of business, work,
entertainment, gaming, advertising, media,
hospitality, government, health and other sectors.
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Macro Forces and Emerging Trends
For nearly two decades, the Future Today Institute has meticulously researched macro forces of change and the emerging trends that result. Our
focus: understanding how these forces and trends will shape our futures. Our
15th annual Tech Trends Report identifies new opportunities for growth and
potential collaborations in and adjacent to your business. We also highlight
emerging or atypical threats across most industries, including all levels of
government. For those in creative fields, you will find a wealth of new ideas
that will spark your imagination.
Our framework organizes nearly 600 trends into 13 clear categories, which
are being published as separate reports. Each report includes specific use
cases and recommendations for key roles in many organizations: strategy,
innovation, R&D, and risk.
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2
Avatars can be created in
a variety of forms, but as
users spend more time
in XR and metaverse
platforms virtually
carrying out everyday
tasks and interactions,
there will be rising
demand for avatars that
can convincingly recreate their true human
likeness.
KEY INSIGHT

With hyperrealistic avatars, users can accurately
re-create their likeness in the metaverse, allowing
for remote communication that retains a greater
sense of intimacy.

EXAMPLES

3

Unreal Engine, a leading tool for generating 3D game visuals, launched its
MetaHuman Creator in 2021. Users of
the app, which promises “high-fidelity
digital humans made easy,” choose
from various templates to create highly
customizable, hyperrealistic characters
for use in games and virtual experiences, reducing a process that might
previously have taken weeks to a matter
of minutes. During the launch of Facebook’s rebrand as Meta, the company
debuted its Codec Avatars, which use
3D-capture technology and artificial
intelligence to efficiently create lifelike
avatars for use in the sorts of metaverse
environments that will play a central
role in the company’s future business.
Combining smart eyewear technology
with hyperrealistic avatars will enable
virtual interactions that approach the
same level of intimacy as face-to-face
engagement, and potentially allow users
to replicate themselves in digital form
and simultaneously occupy multiple
virtual environments.

3. Examples

5. Emerging Players

6. Action Scale

We track longitudinal tech and science trends. This measurement indicates how long we have followed
the trend and its progression.

Real-world use cases, some of
which should be familiar to you.

Individuals, research teams, startups, and other organizations operating in this space. Mature organizations are included when they are
producing new contributions.

FTI’s analysis of what action your
organization should take.
Fields include:

Concise description of this trend
that can be easily understood and
repeated to others.

The implications of this trend on
your business, government, or
society.

Informs Strategy

Act Now

DISRUPTIVE IMPACT

4

Hyperrealistic avatars will allow users
to accurately represent themselves in
virtual environments and interfaces,
helping to close the perceptual gap
between remote and in-person communications. In the further future of the
metaverse, hyperrealistic avatars will
populate environments rendered with
extreme realism, allowing virtual realities to accurately resemble our own.

EMERGING PLAYERS

5

• Epic Games
• Meta’s Codec Avatars
• Replica Studios
• Unreal Engine’s MetaHuman Creator

© 2022 Future Today Institute

1. Years on the List

2. Key Insight

Watch Closely

Hyperrealistic Digital
Personas

184

4. Disruptive Impact
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Each trend offers six important insights.

3

EMERGING
SOURCES
TRENDS

Metaverse, AR/VR & Synthetic Media

 Watch Closely
Mounting evidence and data,
but more maturity is needed. Use
this trend to inform your vision,
planning, and research.

 Informs Strategy
Strong evidence and data. Longer-term uncertainties remain.
This trend should inform your
strategic planning.

 Act Now
Ample evidence and data. This
trend is already mature and
requires action.

© 2022 Future Today Institute
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Plausible Outcomes
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SCENARIO

Diminished Reality • Mid-future pessimistic

You will find scenarios imagining future worlds as trends evolve
and converge. Scenarios offer a fresh perspective on trends and
often challenge your deeply held beliefs. They prompt you to
consider high-impact, high-uncertainty situations using signals
available today.
1. Headline
A short description offering you a glimpse into future changes.
2. Temporal and Emotive Tags
A label explaining both when in the future this scenario is set and
whether it is optimistic, neutral, pessimistic, or catastrophic.
3. Narrative
The descriptive elements of our imagined world, including the
developments leading us to this point in our future history.

180

© 2022 Future Today Institute

Scenario sources:
The Future Today Institute uses a wide array of qualitative and
quantitative data to create our scenarios. Some of our typical
sources include patent filings, academic preprint servers, archival research, policy briefings, conference papers, data sets,
structured interviews with experts, conversations with kids, critical design, and speculative fiction.

4
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What’s the new normal? Most of us feel an urgent need to
get back to normal, especially as we continue to witness
and endure an unprecedented amount of change. Early
this year, Russian President Vladimir Putin waged an unprovoked war against Ukraine, which led to a rapid global
response. Switzerland broke with tradition and took a side,
freezing Russian assets and denying entry to oligarchs.
Anonymous, the global hacker collective, waged a cyberwar against Russia, infiltrating government databases and
state propaganda websites.
Within the past 12 months, DeepMind solved a 50-yearold problem in biology, opening up new pathways to
drug discovery. AI systems proved that they can generate images and text as well as a human. Facebook and
Square changed their names to Meta and Block, signaling
a digital land grab in the emerging Web 3.0. The biggest
streamers—Netflix, Disney+, AppleTV, Hulu—discovered a
formidable competitor in social commerce networks like
Shein. Seemingly every day, a new set of signals emerge to
challenge our existing mental models.
It might feel pointless to forecast the future past a few
weeks or months. But strategic foresight results in preparations, not predictions. Trends invite us to consider alternative outcomes from those we previously imagined. They
also unlock something invaluable in each one of us: the
ability to re-perceive reality. The act of “re-perception”
awakens you to the possibility of a future that differs from
your current expectations. It helps you understand that you
cannot know all things at all times, and that you should be

5

OVERVIEW
SOURCES

Metaverse, AR/VR & Synthetic Media

curious, rather than absolutely certain, about what you
perceive in the present.
Our 2022 Tech Trends Report is designed to help you
re-perceive the world so that you can confront deep uncertainty, adapt and thrive. In this 15th anniversary edition,
we have analyzed nearly 600 technology and science
trends that impact most industry sectors. We created 14
separate volumes, and each report focuses on a related
cluster of trends. You will also find vivid scenarios depicting the unexpected ways in which the future might unfold.
In each volume, we discuss the disruptive forces, opportunities and strategies that will influence your organization
in the near future.
Now, more than ever, your organization should examine
the potential near and long-term impact of tech trends.
You must factor the trends in this report into your strategic
thinking for the coming year, and adjust your planning,
operations and business models accordingly. But we hope
you will make time for creative exploration. The new normal is unfolding for those who know how to re-perceive
signals in the present.

Amy Webb
CEO
The Future Today Institute

© 2022 Future Today Institute
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This is volume 03 in the Future Today
Institute’s 2022 Tech Trends Report. Each
volume covers a different set of topics.
To find additional volumes, visit
www.futuretodayinstitute.com/trends
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KEY INSIGHTS

Key Insights
 As of now, the metaverse is not a

single technology, nor is it controlled
by a single centralized company or
entity.
 People will create multiple digital

versions of themselves, each tailored for specific purposes. This will
lead to fragmentation—and a widening gap between who a person is
in the physical world, and who they
project in various online platforms.
 The future of work will become more

digitally immersive as companies
deploy virtual meeting platforms,
digital experiences, and mixed reality worlds.
 As more users link their metaverse

profiles to personal information like
biometrics, data breaches could
prove far more costly.

 Smart eyewear, in the form of glass-

es and contacts, will upend industries and interfaces designed for
smartphones.
 Diminished reality (DR) will soon

allow consumers to visually and audibly cancel whatever—and whomever—they wish, in real time.
 WebAR and WebVR are part of a

burgeoning field in which AR and VR
experiences are accessible directly
through a browser.
 Online experiences are beginning

to take place in virtual 3D environments that emulate those in the real
world, from households and workplaces to event venues and retail
shops.

are virtual shops where users can
commission, buy, and sell synthetic
media, and even license their own
attributes for use online and in the
metaverse.
 Synthetic media will be used to gen-

erate popular likenesses to deliver a
range of personalized products and
services at scale.
 In the wrong hands, synthetic media

can be a powerful and dangerous
tool in spreading misinformation
and disinformation.
 Emerging technology tends to out-

pace the law, and synthetic media
is no exception.
 Brands that push beyond their

 The market for digital real estate in

the nascent metaverse is subject to
the same opportunities and pitfalls
of any real estate rush.

7

 Synthetic media marketplaces

current constraints will offer engaging products and experiences that
could not exist in real life.

© 2022 Future Today Institute
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Informs Strategy

Act Now

The New Realities Landscape

With a growing range of
virtual interfaces continuously evolving around
us, it is critical that we
draw distinctions between the various digitally mediated formats that
span the reality-virtuality
spectrum. Reviewing the
intertwined definitions
of the metaverse, AR, VR,
MR, XR, and DR—with
more Rs inevitably on the
way—is the first step toward better understanding the future of the field.
9

The Metaverse
The metaverse refers to an all-encompassing virtual realm, incorporating
various aspects of new realities in a
sprawling, dynamic digital ecosystem. While definitions vary, today the
metaverse is often described by two
key features: It is persistent, meaning
its collective network of 3D-rendered
virtual elements and spaces is not
turned on or off, but exists continuously
and shared, meaning a vast number
of users can access it simultaneously
and interact within it. Some choose to
see the metaverse as the evolution of
the internet from a collection of pages, platforms, and apps to a world of
3D-rendered interfaces, viewed through
smart eyewear. One thing is clear—the
metaverse is not a single technology,
nor is it controlled by a single centralized company or entity. It represents
the gradual coming together of new and
evolving tech, sensors and devices, and

high-bandwidth wireless network infrastructure, providing users with a new
way to engage with each other and with
the physical and digital worlds around
them. Users can access the metaverse
with avatars, virtual representations or
extensions of themselves, and aspects
of the metaverse can also bleed into our
physical world. The boundaries between our physical world and the virtual
metaverse may ultimately fall away as
we come to view the physical and virtual
as equally real.

AR vs. VR
Though both can be experienced via
smart glasses or head-mounted displays,
augmented reality (AR) and virtual reality (VR) are fundamentally different, and
should be treated as such. AR makes
digital alterations or additions to your
existing environment, but you generally remain oriented to your physical
surroundings. VR immerses you fully

in a virtual environment, one that is
either artificially generated or emulates
real-world surroundings other than your
own. While they may share hardware,
AR and VR each have unique applications, with enterprise and consumer use
cases for AR eclipsing those for VR at
present.

MR vs. XR
Mixed reality (MR) anchors virtual
elements to corresponding physical
elements in your environment—you
can still physically interact with objects
and surfaces, but their appearance
and reactivity may be virtually altered
or enhanced. MR experiences do not
take place fully in the physical nor the
virtual world, but in a hybrid of the two.
Extended reality (XR) is more of an umbrella term that spans the reality-virtuality continuum, including AR, MR, and
VR. XR overlaps with varying definitions
of the metaverse.

DR Is AR
DR is AR, but not the other way around.
Diminished reality (DR) is not fully
immersive, leaving you anchored in
your physical environment but with
certain visuals, sounds, or other sensory
elements suppressed. Thus, all DR is
typically considered a subfield of AR—
that does not mean, however, that all AR
is DR.

Neal Stephenson
coined the term
“metaverse” in his 1992
novel “Snow Crash.”

© 2022 Future Today Institute
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1ST YEAR ON THE LIST

Digital Spaces

Digital spaces provide 3D-rendered environments
for users’ avatars to congregate, socialize, or
work.

10

KEY INSIGHT

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Online experiences
are beginning to take
place in virtual 3D
environments that
emulate those in the real
world, from households
and workplaces to event
venues and retail shops.
These digital spaces will
serve as foundational
in the metaverse as
our online activities
increasingly resemble
our offline lives.

One of the first sectors to create shared
online digital spaces was gaming, with
sprawling interactive realms built to
simulate environments, landscapes, and
structures theoretically feasible in the
real world. These gaming environments
have recently diversified their offering
to users, with platforms like Roblox
and Fortnite hosting virtual concerts
with big-name artists. In the context of
business, Microsoft has previewed its
Mesh product, due to launch in 2022,
which will allow users to connect via
the company’s Teams communication
platform by entering a 3D-rendered virtual workspace, rather than a standard
video call. By applying mixed reality
technology, Microsoft Mesh can also
link elements of the virtual workspace
to physical features of the users’ actual
surroundings, creating a hybrid physical-virtual environment.

Soon digital spaces will be accessible for
a broader range of activities, allowing
users to have their avatars browse the
shelves of virtual shops, enter virtual
doctors’ offices for remote consultations, and attend classes in virtual
lecture halls, all with 3D spatial environments. As companies across all sectors
develop strategies for extending their
products and services to the metaverse,
the creation of digital spaces will proliferate.

• Fortnite
• Meta
• Microsoft Mesh
• Nvidia Omniverse
• OpenSpace3D
• Roblox
• Spatial
• Unity
• Unreal Engine
• Wave

© 2022 Future Today Institute
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1ST YEAR ON THE LIST

Digital Real Estate and
the New “Neighborhood”

As properties in popular virtual worlds sell for
higher and higher record prices, speculators
are eager to invest in this volatile but potentially
high-return asset.
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KEY INSIGHT

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Though the metaverse is
arguably infinite, shared
spaces within it have
finite boundaries and
emulate traditional cities
and towns. Some of these
spaces are becoming
popular hubs for virtual
communities, gaming,
commerce, and culture,
giving rise to a digital
real estate market in
which users exchange
currency to rent and own
virtual property.

In an episode of HBO’s “How To With
John Wilson,” the titular documentarian
interviews a man who works as a “land
baron”—essentially a virtual real estate
agent—in the metaverse platform Second
Life. The man explains how his avatar
helps users tour and select properties
in the platform’s virtual world, collects
monthly rents, and even evicts delinquent tenants. As metaverse platforms
attract more users (individuals as well
as those with business interests) and
integrate more functionality, new “neighborhoods” are taking shape around the
same criteria that define their real-world
counterparts: like-minded communities,
property values, zoning codes, gentrification, strategic retail locations, and
locally accessible services and cultural
resources. The digital real estate market
is booming as the metaverse rises in popularity—last November, a new record was
set when digital real estate investors and
developers Republic Realm purchased a
plot in metaverse platform The Sandbox
for $4.3 million.

The market for digital real estate in
the nascent metaverse is subject to the
same opportunities and pitfalls of any
real estate rush. Savvy buyers may be
able to snap up affordable properties
now that eventually skyrocket in value,
but this volatile market is best suited to
investors with a high risk tolerance.

• Gala Games
• The Sandbox
• Metaverse Group’s Decentraland
• Republic Realm
• Somnium Space
• Spotselfie’s Spotland
• SuperWorld
• Upland

© 2022 Future Today Institute
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Diminished Reality • Mid-future pessimistic

12
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Imagine if you came to New York when it
was farmland, and you had the option to
get a block of SoHo. If someone wants to
buy a block of real estate in SoHo today,
it’s priceless, it’s not on the market. That
same experience is going to happen in the
metaverse.
— Michael Gord, cofounder, Metaverse Group

13

© 2022 Future Today Institute

00

01

02

03

04

05

06

07

08

09

10

11

12

13

Metaverse, AR/VR &
 Synthetic Media

Digital Identities

00

01

02

03

04

05

06

07

08

09

10

11

12

13

Watch Closely

Metaverse, AR/VR &
 Synthetic Media

Informs Strategy

Act Now

1ST YEAR ON THE LIST

Avatars and Avatar
Portability

Avatars serve as the digital extensions or representations of users in online platforms, particularly in gaming, immersive social networks, and
metaverse environments.

15

KEY INSIGHT

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Avatars are virtual
representations of users
in digital platforms. As
they become part of
more people’s everyday
lives, avatar portability—
the ability to transition
an avatar between
platforms built on
different software or by
different companies—
will be key to creating
a seamless user
experience.

You might think of an online profile
picture as the predecessor to an avatar, representing a user and appearing
alongside content they post or records
of their actions within a platform. The
avatar brings this representation into
greater dimension, often taking humanoid form, rendered in three dimensions,
and capable of dynamic animated
movement. In virtual environments
with 3D perspective, these avatars can
move around digital spaces and engage
one another with voice, text, or by
simulating physical interactions. As our
online actions and behaviors transition
from apps and websites to more immersive XR experiences in the metaverse,
avatars will come to serve as our virtual
emissaries for everything from shopping, to socializing, to working. Early
efforts in avatar portability include a
cross-platform avatar format called
VRM from graphics company Khronos,
which can be transferred across compatible VR platforms.

Avatars will increasingly be used to not
only represent a user in a virtual platform but as the main medium for how
users interact and communicate. Avatar
portability will allow users to move
among various digital realms in the
metaverse while maintaining a relatively consistent aesthetic and functionality
in their avatar.

• Alethea AI
• Apple’s Memoji and Animoji
• Khronos
• Meta’s Codec Avatars
• Microsoft Teams
• Minecraft
• Roblox
• Stanford University’s Virtual
Human Interaction Lab

© 2022 Future Today Institute
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1ST YEAR ON THE LIST

Hyperrealistic Digital
Personas

With hyperrealistic avatars, users can accurately
re-create their likeness in the metaverse, allowing
for remote communication that retains a greater
sense of intimacy.
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Avatars can be created in
a variety of forms, but as
users spend more time
in XR and metaverse
platforms virtually
carrying out everyday
tasks and interactions,
there will be rising
demand for avatars that
can convincingly recreate their true human
likeness.

Unreal Engine, a leading tool for generating 3D game visuals, launched its
MetaHuman Creator in 2021. Users of
the app, which promises “high-fidelity
digital humans made easy,” choose
from various templates to create highly
customizable, hyperrealistic characters
for use in games and virtual experiences, reducing a process that might
previously have taken weeks to a matter
of minutes. During the launch of Facebook’s rebrand as Meta, the company
debuted its Codec Avatars, which use
3D-capture technology and artificial
intelligence to efficiently create lifelike
avatars for use in the sorts of metaverse
environments that will play a central
role in the company’s future business.
Combining smart eyewear technology
with hyperrealistic avatars will enable
virtual interactions that approach the
same level of intimacy as face-to-face
engagement, and potentially allow users
to replicate themselves in digital form
and simultaneously occupy multiple
virtual environments.

Hyperrealistic avatars will allow users
to accurately represent themselves in
virtual environments and interfaces,
helping to close the perceptual gap
between remote and in-person communications. In the further future of the
metaverse, hyperrealistic avatars will
populate environments rendered with
extreme realism, allowing virtual realities to accurately resemble our own.

• Epic Games
• Meta’s Codec Avatars
• Replica Studios
• Unreal Engine’s MetaHuman Creator

© 2022 Future Today Institute
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1ST YEAR ON THE LIST

Fragmentation of the
Virtual Persona

Users tend to represent very different facets of
themselves across various online platforms.
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In the absence of
standardized universal
avatars, users of
digital platforms are
free to—and in many
cases required to—
create multiple online
versions of themselves,
each tailored to the
virtual context it
inhabits. These digital
personas may range
from representations
of various facets of a
user’s identity to entirely
imagined characters.

A popular meme format features four
pictures of the same celebrity displayed
in a grid, each representing a different
online platform: a wholesome, not
particularly cool photo for Facebook;
a clean-cut, buttoned-up headshot for
LinkedIn; a youthfully edgy look for TikTok; and a flirty, smoldering portrait for
Tinder. Despite the humorous intent, this
meme reveals an important truth about
online identities—we create different versions of ourselves for different corners
of the internet. As more digital platforms
adapt to the metaverse, and profile photos give way to more complex, dynamic
avatars, this fragmentation of online
identities will likely become more pronounced, as each of a user’s avatars lives
a distinct virtual life, developing unique
traits and behaviors in its given platform.
This fragmentation can even take place
in the opposite direction, where a single
avatar is designed and influenced by
multiple users, creating an even more
complex relationship between humans
and their virtual counterparts.

Avatars are more than just digital standins, and the way they are designed and
controlled can have a psychological
effect on their creator. In the longer
term, the creation of multiple richly
detailed online personas for individual
users is liable to lead to a more pronounced fragmentation of their real-life
identities.

• Social networks
• Avatar generators
• Game engines

Avatars are not just
ornaments—they
alter the identity of
the people who use
them.
— Jeremy Bailenson,
author, “Infinite Reality”

© 2022 Future Today Institute
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1ST YEAR ON THE LIST

Virtual Possessions
and Ownership

NFT-backed virtual artworks have emerged as
one of the most popular virtual possessions, and
can theoretically be displayed on the walls of your
digital space.
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Virtual environments
are evolving, and
users are increasingly
interested in acquiring
digital possessions as
investments and to
enhance their profiles
and experiences in
the metaverse. New
technologies are being
applied to bestow these
virtual items with the
same qualities that make
physical possessions
valuable—uniqueness,
scarcity, provenance—
and provide a framework
for digital ownership.

Virtual items—from clothing and furniture to tools and structures—can be
created with 3D-rendering platforms,
game engines, and other digital design
applications, but for the item to exist
as a possession in the metaverse, it
must retain certain qualities beyond its
aesthetic design. Blockchain and other
ledger technology can be used to track
a virtual item over time, authenticating
it and logging its history as it changes
hands and evolves, providing a basis
for its valuation. NFTs, or non fungible
tokens, can provide evidence of ownership for a virtual item or piece of digital
content, even if it is easily reproducible.
If you were to own an NFT of a unique 3D
hat from a digital designer, for example,
even though other users could copy its
form and add it to their avatar, the NFT
would ensure that data stored in a blockchain or similar ledger proves you are
the sole owner of that particular item.

Virtual possessions are evolving from
art, collectibles, fashion, and real estate
to items with unique added functionality in the metaverse, like art-related
NFTs that pay a dividend to the owner
when the related real-world work is sold
or consumed, or that grant access to
exclusive virtual environments.

• Alethea AI
• Aria Exchange
• Axie Infinity
• Dapper Labs
• Decentraland
• The Fabricant
• Foundation
• Mintable
• Rarible
• The Sandbox
• SuperRare
• Valuables
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1ST YEAR ON THE LIST

Virtual Crime

A lack of comprehensive legal frameworks for XR
and the metaverse may exacerbate the frequency
and severity of cybercrime in emerging virtual
environments.
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Cybercrime, estimated
to have led to the loss
of trillions of dollars in
2021 alone, is expected
to spread and evolve
as web- and app-based
digital interfaces
transition to immersive
virtual experiences in the
metaverse, exposing new
vulnerabilities.

Since the dawn of the internet, online
actions have had the potential to damage users’ reputations, livelihoods, bank
accounts, and well-being in the real
world. As those online actions become
more personalized and immersive, the
scope and complexity of cybercrime, as
well as its repercussions, are expected
to increase. Virtual currencies, especially those stored and exchanged on anonymized blockchains, are well suited for
money laundering and illicit purchases.
Deepfakes and hyperrealistic avatars
can be used to falsely gain the trust of
an individual and exploit them, particularly in metaverse workspaces. Bullying
and harassment, already a scourge of
social networks that has caused devastating real-world consequences for the
victims, are likely to have an even deeper impact when insults and threats are
delivered by avatars with real voices and
animated 3D forms. Plus, as more users
link their metaverse profiles to personal information like biometrics, data
breaches could prove far more costly.

Historically, tech companies have
failed to take responsibility for crimes
committed on their platforms. Thus, it
is incumbent on lawmakers and cybercrime units to familiarize themselves
with emerging virtual platforms if they
hope to establish legal frameworks and
law enforcement practices to make the
metaverse safer for the average user.

• Harvard’s Berkman Klein Center
• Interpol
• Law enforcement cybercrime units

© 2022 Future Today Institute

I would be very surprised if five years from
now the main association that almost anyone
had with the metaverse was about the initial
mention of it in Snow Crash.
— Mark Zuckerberg, CEO of Meta
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1ST YEAR ON THE LIST

Forensic AR/VR

Augmented and virtual reality are useful tools for
investigators in re-creating and analyzing crime
scenes, and their insights have been used as supporting evidence in court.

22

KEY INSIGHT

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

Criminal investigations
are evolving with the
help of augmented and
virtual reality tools,
allowing analysts
to re-create and
explore destroyed or
compromised crime
scenes.

Australian forensic technology company
Augmented Forensics uses photogrammetric image capture, 3D modeling,
and AR and VR simulations to re-create
crime scenes at 1:1 scale, giving investigators the opportunity to remotely walk
through forensic scenes and analyze
evidence, even after the environment
has been altered. Forensic Architecture,
a research agency based at Goldsmiths,
University of London applies similar
techniques with a focus on architecture
and physical spaces, as it investigates
human rights abuses and then shares
its work with parliamentary inquiries,
citizens’ tribunals, and the U.N. In 2020,
the agency 3D-modeled a scene at the
Palestinian city of Hebron that couldn’t
be analyzed in person because of
conflict in the region. Their model was
then examined and used to corroborate
testimony that an Israeli soldier had
illegally beaten a Palestinian man at the
site two years prior.

Though AR and VR are useful forensic
tools, their use in court as pivotal trial
evidence will likely be controversial.
Until the tech is widely accepted in the
legal system, forensic AR and VR will
serve mostly as an auxiliary tool for
investigators.

• Augmented Forensics
• Forensic Architecture
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5TH YEAR ON THE LIST

Smart Glasses

Smart glasses will be the successor to the smartphone as the primary personal device, and serve
as a central technology for experiencing XR and
the metaverse.
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Resembling traditional
glasses, but equipped
with audio technology,
cameras, and eventually
smart lenses capable
of displaying complex,
dynamic visuals to the
viewer, smart eyewear
is poised to supplant
the smartphone as the
predominant personal
device. If the future is
the metaverse, smart
eyewear is our primary
way in.

Basic smart eyewear is already on the
market, incorporating technology like
voice assistants, touch-control surfaces,
video capture, and bone conduction
audio, which allows users to take calls
and hear music and voice messages
without putting hardware in their ears.
These early-generation examples of
smart eyewear, including Amazon’s Echo
Frames and RayBan’s Stories, made in
collaboration with Facebook (now Meta),
are intended to familiarize the public
with the devices, and potentially encourage early adopters who don’t otherwise
wear glasses to try out frames that have
added functionality. But the long-term
play will involve smart lenses, and serve
as a wearable device for seamlessly experiencing XR and the metaverse. Meta has
even begun developing what it calls “reverse pass-through” technology, which
broadcasts live video of a user’s eyes on
the exterior of the smart eyewear lenses,
allowing onlookers to see their full face
even when the user is viewing immersive
virtual content.

Smart eyewear is expected to upend industries and interfaces designed for the
smartphone by offering a more versatile
and immersive hands-free alternative
to the trusted mobile device. Eventually
these devices will allow the metaverse
to be ever-present in our everyday lives.

• Amazon’s Echo Frames
• Apple’s forthcoming smart
eyewear product
• Meta’s Project Aria
• Nreal Light
• RayBan Stories
• Snap Spectacles 3
• Vue
• Vuzix Blade
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5TH YEAR ON THE LIST

Smart Contact Lenses

Smart contacts will allow people to experience
augmented and diminished reality without having
to wear glasses.
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Smart contact lenses,
embedded with
sensors and electronic
components, can display
text and images. Some
can make real-time
adjustments to help
people with presbyopia
(the loss of the eyes’
ability to focus on very
near objects, such as a
restaurant menu).

Several companies have developed
smart contact lenses that act as a headsup display for wearers. Mojo Vision
developed a heads-up display specifically for athletes. Partnering with a host of
companies, including Adidas (running),
18Birdies (golf), and Wearable X (yoga),
Mojo Vision is developing a new type of
wearable interface for sports training.
So, runners could see their metrics,
such as pace and distance, in their
field of vision without having to glance
down at a watch. Golfers could see the
angle of their club and likely trajectory
of the ball. InWith Corp. developed a
soft contact lens that connects wearers
to important, real-time information
that they would normally try to find on
their phone—such as speed limits and
maps—but they could safely do so while
driving. The company is also developing
a soft contact lens that could eliminate
the need for multifocal lenses and reading glasses.

Smart contact lenses must gain U.S.
Food and Drug Administration approval
before heading to market. Once they
do, there could be a profound impact
on athletics and personal training, as
wearers gain a potential competitive
advantage over others. Sports leagues
and competition hosts will need to
determine whether smart contact lenses
should be allowed during competition.
Smart contact lenses are a new interface—which means that content creators, game developers, and UX designers will have an entirely new playground
to explore.

• Mojo Vision
• InWith
• Form
• Innovega
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2ND YEAR ON THE LIST

Diminished Reality

Removing ads from one’s field of view is one of the
many potential applications of diminished reality.

26

KEY INSIGHT

EXAMPLES

DISRUPTIVE IMPACT

EMERGING PLAYERS

As smart glasses proliferate and AR becomes
commonplace over the
next decade, diminished
reality (DR) presents an
opportunity to virtually
mask, reduce, or suppress features of one’s
environment, rather than
simply build on top of
it. While the metaverse
is commonly thought of
as adding stimuli to our
surroundings, DR may
enable a more minimalist approach.

DR has existed in some form for over a
decade, with one of the most ubiquitous
examples being noise-canceling headphones. But as the technology matures
and is developed for the audiovisual
applications of smart eyewear, users will
be able to target specific environmental
elements that they want to suppress,
such as isolating a specific speaker’s
words and appearance in a crowded
room, or removing all advertising from
view as they walk through a city center.
But there are also therapeutic applications for those with unique sensitivities,
such as PTSD sufferers. One study published by the Institute of Electrical and
Electronics Engineers outlines a series
of experimental workshops that used
DR to assist individuals on the autism
spectrum “who are adversely affected by
continuously changing surroundings or
distracting visual incidents.”

Diminished reality forces us to rethink
how digital mediation can shape our
surroundings by subtractive rather than
additive means, improving quality of
life for a broad range of users, but not
without risks.

• Amazon Sumerian
• Apple’s ARKit
• ARToolKit
• Google’s ARCore
• Vuforia Engine
• Wikitude
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5TH YEAR ON THE LIST

AR for the Enterprise

With augmented reality applications, architects
and designers can collaboratively build and
view interactive digital twins of their work with
precise detail.
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From factory floors
to virtual meeting
rooms, AR has a broad
range of business
applications, fueling
accelerated investment
and growth in the field,
and the development of
workspaces in XR and
the metaverse.

Microsoft’s HoloLens 2 head-mounted
display (HMD) was designed specifically
with business solutions in mind, incorporating cloud and AI functionality, interoperability with industry partners, and a
suite of developer tools. The device has already been adapted for the U.S. Army, enabling holographic training modules and
the projection of 3D terrain maps within
the user’s field of vision. Smart eyewear
and HMD maker Nreal announced new
enterprise editions of its mixed reality devices in 2021 aimed at the manufacturing,
retail, tourism, education, logistics, and
automotive markets. Users can operate
the headsets in conjunction with a wearable ring controller from spatial tracking
company Finch Technologies and control
their movements through hand gestures.
The uses of business-focused AR headsets
are wide-ranging, encompassing everything from monitoring supply chains
and complex equipment via digital twins,
to hosting remote meetings in 3D, to
providing guided AR tutorials as part of
workplace training.

Companies of all sizes and industries
should be asking themselves where
AR can be implemented to streamline
and enhance functions and processes
throughout the organization. AR devices
are now being offered as part of a larger
ecosystem, compatible with third-party
operating systems and developer kits
that allow smaller companies to plug
in to existing systems, while bigger
companies can design and customize
their own.

• Atheer
• CAE
• Finch Technologies
• GigXR
• Hevolus
• Kognitiv Spark
• Medivis
• Nreal
• PTC
• Scope AR
• Spatial
• Trimble
• Ubimax
• Upskill

© 2022 Future Today Institute

Using a blend of physical and behavioral
biometrics, emotion recognition, sentiment
analysis, and personal data, the metaverse will
be able to create a customized and enhanced
reality for each person.
— Melanie Subin, Director, Future Today Institute
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Hands-On to Heads-Up
With sales of smartphones plateauing, and upgrades to their functionality arguably growing
less substantive with each new iteration (How many cameras does a phone actually need?
Is a folding screen really that useful?), the era of handheld device domination seems to be
coming to a close. It might be hard to believe at the present moment, but a suite of devices is
already in development that is strategically positioned to unseat the mighty smartphone as
the primary personal device. Central among them is smart glasses, the long-awaited wearable
that gives the average user access to on-demand data overlays and a rich array of augmented
and virtual realities, without ever having to lift a finger.
With conversation about the metaverse at a fever pitch, it’s no wonder that tech giants from
Apple to Amazon have invested years of research and development into smart glasses, the
key to unlocking this nascent virtual ecosystem. Powered with advanced voice assistant
technology, as well as touchless gesture control, these smart glasses—along with a selection
of other wearable digital accessories—will establish a new paradigm in how humans interact
with our personal technology. Instead of constantly staring at a smartphone screen, we will
free up our hands for other tasks as we take in text, audio, video, and virtually rendered
content without ever having to lose sight of the world around us. By layering digital elements
into our field of vision, these devices will enable a revolutionary and liberating transition
from hands-on to heads-up computing.
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Volumetric Video

Computer scientists at Google are developing volumetric capture technology to blend the physical and
digital worlds together.

30

A pivotal technology for developing XR
experiences and environments in the
metaverse that emulate real spaces, volumetric video is the capture of a space,
figure, or event in 3D. The resulting
video can then be viewed either on a
screen or XR device. While viewers of
360-degree video can rotate their perspective and see the full scope of their
surroundings from a fixed point, volumetric video, which is also related to
holographic technology, allows viewers
to pivot around their subject, viewing it
with depth, and from all angles. Microsoft’s Mixed Reality Capture Studios are
an international network of certified
facilities for capturing volumetric video
intended for MR applications. Once
smart eyewear is the norm, we will
come to expect content to be experienced volumetrically, rather than the
flat perspective offered by smartphone,
tablet, and desktop screens.

Spatial Audio
Just like volumetric video gives perspective and depth to visual content, spatial
audio is broadcast in such a way that the
listener interprets the sounds as occupying various spaces in their environment.
The latest editions of Apple’s AirPods
feature spatial audio technology—when
it is activated, sounds are perceived in
relation to the listener’s positioning as
well as the positioning of the source device. For example, if you’re watching an
action film on your phone and you turn
your back to it, an explosion in the film
would then be heard from behind you,
rather than before you. Similarly, when
you move the phone but keep your head
still, the auditory perspective shifts
with the positioning of the device. This
technology will be central to creating
lifelike sensory experiences in XR and
in the metaverse.

Spatial Displays
Spatial displays offer the magic of
virtual reality without having to strap
on a head-mounted display. Instead,
a flat screen projects objects in what
looks like a hyperrealistic, three-dimensional diorama. Spatial displays
use high-speed face and eye-tracking
cameras to always detect the position of
the viewer’s eyes in real time. A video
generation algorithm responds to the
viewer’s eyes, while tiny lenses deliver
stereoscopic images to each eye. Sony’s
Spatial Reality Display debuted in 2020
with a dedicated software development
kit supporting Unity and Unreal Engine
4. With a price tag of about $5,000, this
technology is currently aimed at designers, architects, and marketers. But
as spatial displays improve and mature,
they will change how we watch movies,
test-drive vehicles, and attend board
meetings. It will give doctors a way to
show their patients what’s going on

© 2022 Future Today Institute
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inside their bodies in 3D, while history
teachers could take students on immersive tours of ancient ruins.

HMDs and Smart Helmets
Head-mounted displays (HMDs), which
offer more robust functionality than
smart glasses but are too cumbersome
and restrictive for casual use on the go,
are more commonly used in controlled
workplace environments or for mostly
stationary entertainment and gaming.
Popular HMDs currently include the
Meta (formerly Oculus) Quest 2 and
Microsoft HoloLens 2. Smart helmets,
protective headwear integrated with
augmented reality visors and other
connected technologies, have been
available to U.S. Air Force pilots for
years—the F-35 helmet, for example, is
equipped with noise-canceling headphones, night vision functionality,
and a projector that can broadcast live
video on the inside of the helmet’s visor.
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Smart helmets like the Crosshelmet
for motorcyclists are now available on
the consumer market as well, offering
features like AR navigation displays and
voice assistant technology.

Holograms
Holograms are light field recordings
that, when reproduced, can appear as
static or dynamic three-dimensional
visuals. The term is also more generally
applied to any image that is rendered to
appear in 3D. The accurate digital reproduction of faces, bodies, and other complex structures in dynamic 3D form is
critical to the evolution of AR and VR in
the metaverse, and holograms, variously
combined with deepfake technology
and synthetic media, may soon inhabit
our everyday environments. Holograms
have been used to produce concert
tours featuring bygone stars in virtual
form, and may soon allow production
companies to draw popular synthetic

media characters, celebrity stand-ins,
brand spokespeople, historical figures,
and lost loved ones out of our screens
and into our spatial environment. In the
medical field, holographic mapping can
provide doctors with a 360-degree view
of a patient’s internal organs, vessels,
bones, and tissue and assist with diagnostics and surgeries, with multiple
apps already approved by the U.S. Food
and Drug Administration. As it evolves,
this technology may be used to display
elements of the metaverse without users
having to wear smart glasses.

Holographic Data Storage
Though still in the R&D stage, holographic data storage is a promising potential technology for storing data in the
volume of the recording medium, rather
than on the surface, as in optical and
magnetic data storage. In theory, this
creates a new form of ultra-high density
data storage, allowing massive amounts

of data to be stored in a compact form.
In the case of Microsoft’s Project HSD,
launched in 2020, the proposed holographic storage device incorporates
a crystal, through which light can be
broadcast to create a range of unique
holograms, each one holding hundreds
of kilobytes of data. The technology, if
successfully developed, could greatly
improve the efficiency of data storage
infrastructure, and Microsoft intends
to use holographic storage devices as
components of its Azure cloud computing service.

AR Cloud
AR cloud technology seeks to populate
the physical world with shared digital
elements that can be viewed through
devices like smart eyewear. What
distinguishes AR cloud from the more
inclusive category of augmented reality
is that AR cloud content is persistent,
rather than intermittent or temporary,

and it is shared, meaning anyone with
the proper device can view it, and the
experience will be more or less universal across devices. For example, a
crowd of tourists walking down a city
street wearing smart glasses might all
see the same AR cloud content as they
pass by different buildings—a virtual
plaque on a historic schoolhouse, a 3D
menu at the door of a restaurant, or an
animated mascot beckoning passersby
into a movie theater. The content occupies the same physical space no matter
what angle it is being viewed from, and
is always present in its digital form,
whether or not an audience is watching. AR cloud technology shares the
same persistent and shared aspects that
define the metaverse, and will play an
important role in the sprawling virtual
ecosystem as it evolves.

© 2022 Future Today Institute
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WebAR/WebVR

Researchers at the University of British Columbia’s
The Hive use WebAR to display holographic brains
for use in medical school classes.
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The majority of AR and VR experiences
available today require users to download an app to their device, but WebAR
and WebVR are part of a burgeoning
field in which AR and VR experiences
are accessible directly through a browser. This successfully sidesteps the data
storage limits and device compatibility
issues that might hinder an app-based
experience, effectively helping the AR
or VR content reach a broader audience
more efficiently. The field is still in its
infancy, but promises to create a new
paradigm for AR and VR that is more
inclusive and immediately available,
and makes aspects of the metaverse
accessible to those without next-generation devices.

Voice, Gesture, and
Touchless Interfaces
If physical buttons and screens become
a thing of the past, how will we control
and communicate with our devices and
the virtual world around us? The proliferation of voice assistants, from Google
Home to Amazon Echo, in households
across the world represents more than
just a new level of convenience for
families and individuals. The devices
are also a method of capturing massive
amounts of voice data to develop the
next generation of voice AI, which is expected to understand nuanced language
and communicate far more fluently,
and allow users to interact with devices
and virtual interfaces hands-free. In
addition to voice commands, touchless
interfaces will be navigated through the
use of gesture, where a user’s physical
movements are tracked and interpreted

to control a device or projected display.
Instead of dragging a fingertip across a
physical screen to browse content, for
example, users could motion with their
head or wave their hand in the space
in front of them and have their smart
glasses scroll through a virtual display
accordingly.

Personal Device Ecosystem
Since the rise of the smartphone in the
late 2000s, it has cemented itself as the
predominant personal device, and a
defining technological touchstone of
the last decade and a half. But as the
internet evolves and the metaverse
takes shape, a new suite of devices will
replace and expand the functionality of
the smartphone, with hands-free hardware and next-generation interfaces
becoming more seamlessly integrated
into our everyday lives. Smart eyewear

will play a key role in this personal
device ecosystem, taking over many
of the functions currently offered by
smartphones, and a number of additional devices, including smart watches,
rings, gloves, cuffs, and skinterfaces
will together enable more complex and
precise methods of tracking and interacting with ourselves, each other, and
our surroundings. In addition to freeing
up our hands, these devices will capture
biometric data and use AI to create nuanced profiles of users’ mental, physical, and emotional states.

© 2022 Future Today Institute
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3RD YEAR ON THE LIST

Synthetic Media

As advances in synthetic media technology make
it easier to render realistic looking human likenesses, it’s getting harder to tell if the person you’re
looking at is a person at all.
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Synthetic media consists
of algorithmically
generated digital
content, including
audio, video, deepfakes,
virtual characters and
environments, and
more. The technology
will become an integral
aspect of future XR
experiences in the
metaverse.

Synthetic media is created using artificial
intelligence. Algorithms use an initial set
of data to learn—people, voices, photos, objects, motions, videos, text, and
other types of media. The end result is
realistic-looking and realistic-sounding
artificial digital content. Voice clones,
dynamic voice and facial skins, unique
gestures, videos, and interactive bots
are all part of the ecosystem. Synthetic
media can be used for practical reasons,
such as generating characters in animated movies, creating avatars for use on
digital platforms and in the metaverse, or
acting as stand-ins for live action talent.
The diverse potential applications of
synthetic media have attracted entrepreneur Mark Cuban, who has made significant investments in the sector through
companies like AI video generation
platform Synthesia and Alethea AI, which
is combining aspects of synthetic media
and ledger-backed token technology to
create what it’s calling “intelligent” NFTs,
unique AI-powered avatars that the company will host in its metaverse platform.

Watch for synthetic media to edge more
into the mainstream in 2022, representing new opportunities and risks for
businesses; reshaping the entertainment, news, service, social and communications landscape; and providing
dynamic new forms of content in the
nascent metaverse.

• Hour One
• Wolf3D
• Samsung Next
• Loudly
• Endel
• Replica Studios
• Lovo
• Modulate
• Rephrase.ai
• Synthesia
• Alethea AI
• Carv3d
• Animatico
• Narrativa
• DeepNatural
• Baidu Research

© 2022 Future Today Institute

That is already a real-world harm that deepfakes
are having, even before they become ubiquitous.
People are starting to question the authenticity
and veracity of authentic media, which is pretty
devastating in a world where trust in digital media
is absolutely essential for society and politics
functioning.
— Nina Schick, author, “Deepfakes”
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Synthesis Tech

Speech Synthesis

Deep Nostalgia tech from MyHeritage uses AI to
animate photos, creating what seem like living
portraits.
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Also known as “synthetic speech” or
“text-to-speech technology,” speech
synthesis mimics real human voices
and deploys them to various interfaces.
With enough data and training, a speech
synthesis system can learn the spectral
frequency of anyone’s voice and produce someone’s digital voiceprint. The
tech can be used for nefarious acts, such
as impersonating a trusted figure in an
audio conversation to extract sensitive
data or make a false request. In 2021,
researchers at the University of Chicago’s Security, Algorithms, Networking
and Data Lab tested two publicly available, open-source speech synthesis
algorithms and were able to dupe voice
recognition software from Microsoft,
WeChat, and Amazon to access users’
devices by artificially re-creating their
voices. Speech synthesis can also be
used for more decent, thought-pro-

voking pursuits, as when MIT’s Center
for Advanced Virtuality and Ukrainian
startup Respeecher contributed to an
“interactive documentary” by generating Richard Nixon’s voice reciting a never-before-heard speech prepared in case
the Apollo 11 mission failed—called “In
Event of Moon Disaster,” the short film
won an Emmy last year. Another company, Synthesia, uses this technology
to dub people through automated facial
reanimation. This will be especially useful for movies with wide, international
releases. Actors’ facial expressions and
mouths can be reformatted to ensure
local languages are correctly synchronized.

Modulating Custom Voices
Generative algorithms are creating
synthetic voices that sound just like the
original, and those voices can be modulated to the exact pitch and tone desired.

The AI learns over time to recognize
not only intonation but also emotional
cadences. Replica Studios, Lovo, Voicemod, Resemble Ai, DeepZen, Sonantic,
VoiceID, and Descript synthesize voices
for a host of purposes. For example,
you can fake a conversation between
yourself and your favorite celebrity,
provided there are enough publicly
available audio files of that celebrity to
build a dataset. Soon, the technology
will be able to match and rapidly deploy
synthetic voices personalized for every
consumer. In one context, a user might
hear the comforting voice of a departed
loved one or a playful voice from their
favorite childhood cartoon. In this era
of misinformation, however, we must
also beware the use of synthetic voices to influence or mislead unwitting
consumers.

Live Portraits
In the imaginary universe of “Harry
Potter,” the halls of Hogwarts are hung
with framed portraits of past wizards
that can move and speak with living
observers. Now, with the help of AI,
this style of “live portrait” is making its
way into the real world. MyHeritage,
a genealogy platform, has employed
facial recognition and mapping technology from Israeli startup D-ID to offer a
feature that synthetically animates faces
from old photos. Members of the site
can apply the technology to old family
photos or those already in the platform’s
database to create brief synthetically
generated videos of the long-departed
appearing to smile, blink, and rotate
their heads with eerily lifelike accuracy.
D-ID’s latest magic trick? Allowing users
to animate these live portraits with their
own facial expressions, and even create
the illusion that the portrait is speaking
words of the user’s choosing.

© 2022 Future Today Institute
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Liminal Spaces

The Shed’s AR exhibition featured art from KAWS.
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Extended reality is blending the physical and digital realms, transforming
real-world spaces into interactive
environments. These new experiential
spaces make use of sensors, smart cameras, real-time mapping, augmented
reality, and other technologies so that
digital elements can respond to people
as they move. For example, Artechouse
produces interactive installations at
its Miami Beach, New York City, and
Washington, D.C., locations. In a spring
2022 exhibition, an artist used generative algorithms to create audiovisual
paintings—imagine swirling colors
and sound—while visitors watched and
listened. The Shed partnered with High
Line Art in New York City to develop
“The Looking Glass,” where visitors
used an app to see virtual statues
dotting the High Line’s walkway and
interactive soundscapes turned on as
visitors moved past.

Mapped Synthetic
Environments
Companies, agencies, and organizations are now mapping the real world
to generate synthetic digital twins. The
U.S. Army Research Laboratory has set
out to build One World Terrain, an upto-date, high-resolution 3D map of the
world that can be used for positioning
and navigation on the ground in territories where GPS cannot be accessed.
The nearly $1 billion project, contracted
to a subsidiary of satellite operator and
3D-mapping company Maxar Technologies, is central to the Army’s Synthetic
Training Environment, a hybrid physical-digital interface for soldiers to run
training missions in immersive virtual
settings that mirror the real world. On
the corporate end of mapped synthetic
environments, Amazon built synthetic
simulations of the roads, buildings, and
traffic of Snohomish County in Wash-

ington, reportedly accurate down to the
centimeter. The company fused maps
and 3D data to build a synthetic clone
of the county and then tested its Scout
delivery robot in the real-world environment there, having trained it in the
synthetic version.
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The Reborns • Mid-future pessimistic scenario

You’ll never forget how little she was.
They grow up too fast. Before you know it,
your darling baby is a teenager and then,
overnight, a grown woman. Now, you have the
opportunity to preserve your baby forever.

Introducing the Forever Young
collection from Samuel-Clarke.
Using our exclusive spatial mapping
technology, our artists will create a physical
replica of your little one at birth, with real-feel™
skin, synthetic nails on your baby’s delicate
fingers, and a deep-replica™ voice.

to her coo. If a stranger picks her up, she’ll cry
out for her parents.
You can’t really appreciate how lifelike she is
until you pick her up and hold her. When you
cradle her in your arms and gaze into her eyes,
you’ll swear that she is real. Save all those baby
clothes so that you can change her nappies
and dress her up in your favorite onesies
and dresses.

She is responsive to your touch and the sound
of your voice. Sing her bedtime songs and listen

The Samuel-Clarke Nurseries
Forever Young Collection
P.O. Box U-203912
Bloomington, Illinois 60721-3827

YES! I would like to preserve the
memory of my precious little one!
I understand that I need to send
NO MONEY NOW.
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Only 6 easy
installments of

29.99*

$

Your Forever Young baby is waiting for
you, for only six easy installments of
$29.99*. Your satisfaction is guaranteed,
so please order today.

X
Signature

Date

Address

City

State

Zip Code

*Plus $299 spatial mapping fee, $99 synthetic voice generation fee,
$49 delivery, and sales tax where applicable.
© 2022 Future Today Institute
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A-List Synths

Sensorium Galaxy allows users to enter a series of virtual worlds where they can watch musical
performances and interact with others using an avatar.
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With the spread of AI-generated media, a new crop of synthetic celebrities
has emerged. Occupying the same
cultural roles as their real-world predecessors—singers, models, influencers,
brand ambassadors, etc.—these virtual
stars afford a host of opportunities to
make and save money, and are likely
to play a big part in the emergence of
new forms of content and pop culture
in the metaverse. At the forefront of
the synthetic celebrity scene is Lil
Miquela, who inhabits the persona
of a perpetually 19-year-old girl and
has amassed millions of followers on
social platforms including Instagram,
Snapchat, and TikTok since she first
appeared in 2016. She’s been pictured
with real-world celebs like Diplo and
Millie Bobbie Brown, partnered with
brands from Calvin Klein to Samsung,
released singles on music streaming
platforms, and has even been depicted
as publicly grappling with the existen-

tial quandary of her own existence and
awareness of being a synthetic creation.
Her appearance and behaviors have
been designed, rather than algorithmically generated, by a team of engineers
at startup Brud (recently acquired by
NFT and blockchain company Dapper
Labs), which plans to hand some control
of Lil Miquela’s image and behaviors
to her followers and fans—a clear sign
of how synthetic media can expand
the definition, function, and role of
celebrity. Additional virtual influencers include Knox Frost, who partnered
with the World Health Organization to
deliver pandemic safety messages; Lu
Do Magalu, who’s been around for over
a decade and posts popular unboxing
videos and product reviews; and the
synthetic girl group NPC, created by
musician Grimes, which consists of “infinite members” who can be voted in or
out by fans. Since these synthetic stars
don’t need food or sleep, they can work
around the clock and be customized and

scaled for countless applications and
endless content, making them valuable
assets for their creators and various
stakeholders, and a major component of
the emerging metaverse-oriented media
industry.

Synthetic Media in Hollywood
From Michael Keaton in “Multiplicity”
to Tom Hardy in “Legend,” Hollywood
has already experimented with multiple
iterations of the same actor appearing
on screen simultaneously, but with
synthetic media, the possibilities are
endless. An actor could interact with
countless versions of herself in a scene,
and only have to shoot once—or not
at all. An aging Hollywood star could
license out a synthed version of their
younger self to be cast in a new film.
An up-and-comer could costar with
their idol, who died decades before they
were born. Sound far-fetched? Synthetic
media’s already starting to make its way
onto the big screen. In 2020’s “The Mid© 2022 Future Today Institute
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night Sky,” the actor playing a younger
version of George Clooney’s character
spoke with a synthed, Clooney-inflected
voice, and in “Roadrunner,” a documentary about the late Anthony Bourdain,
the celebrity chef’s voice was synthed
to re-create quotes for which no extant
audio existed, a controversial move that
left many viewers feeling uncomfortable
and misled.

Synthetic Media Marketplaces
So where do you go if you want to use a
synthetic avatar or character but don’t
know how to build one yourself? The
answer is synthetic media marketplaces,
virtual shops where users can commission, buy and sell synthetic media, and
even license their own attributes for use
online and in the metaverse. Some of
these platforms, like those established
by startups Alethea AI, Hour One, and
Wolf3D, allow users to develop realistic
synthetic avatars of themselves for use
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in virtual platforms and games, create
unique synthetic characters, or pay to
use synths—either based on real people
or artificially generated—in creative
content, presentations, or professional
settings. Others, like the unofficial marketplace that first popped up on Reddit
in 2018, are less legitimate and function
more like black market trading posts,
where users can exchange cryptocurrency for deepfake videos of celebrities,
coworkers, family members, neighbors,
enemies, and more.

Synthetic Media for
Personalization at Scale
Founded in 2017, the personalized
greeting app Cameo has made a name
for itself by connecting public figures
of varying levels of fame to average
individuals—pay a fee, and the celeb
(or B-lister) will record and deliver a
personalized message to the recipient,
whether it be a birthday greeting, pep

talk, or apology, on behalf of the sender. But as the app grew, so too did its
selection of celebrities to choose from.
In 2021, Cameo added a new talent to
its ranks: the titular star of hit animated
film “The Boss Baby.” Partnering with
DreamWorks Animation, synthetic video
startup Hour One, and synthetic speech
startup Lovo, the app was able to offer
custom messages delivered by the character, complete with the synthed voice
of Alec Baldwin, who voices the Boss
Baby in the film and its sequel. Though
it may be simply a playful innovation for
now, this application of synthetic media
tech signals a future where popular
likenesses could be created to deliver
a range of personalized products and
services—imagine having a world leader
as a virtual personal assistant, a rockstar
dedicating a song to each of her millions
of fans by name, or even a star-studded
film with plot and dialogue curated specifically to each viewer’s tastes.

Synthetic Media in the
Classroom and Workplace
Despite understandable concern about
the effects of deepfakes and synthetic
media “in the wild,” the technology
has potentially beneficial applications,
particularly in the classroom and
workplace. Text-to-video startup Deep
Word offers synthetic videos of actors
or self-uploaded personas that recite
scripts generated by the user. Among
the top suggested uses of the videos are
academic lectures, presentations, and
corporate training, and the content can
be automatically translated and visually
altered to have speakers deliver their
message in a range of languages. The
ability to customize lessons and workshops at scale for a range of audiences
and learning styles can greatly improve
the impact and effectiveness of video
content, improving the performance
of students and workforces at low cost.
Elsewhere in the corporate context,

partners of professional services company EY have reportedly begun using
synthetic media to communicate with
clients rather than engaging with them
personally. The technology enables
these partners to connect with multiple
clients in various languages at scale, and
viewers are always informed that they
are watching artificially generated content rather than a traditional recording
of a human.
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Synthetic Media and Sexual
Harassment

New legal frameworks governing the metaverse will be discussed this year.
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According to research company Sensity AI, approximately 90%–95% of all
deepfake videos fall into a particularly
dubious category: nonconsensual pornography. Deepfakes actually originated
in this questionable genre, first popping
up on discussion site Reddit in 2017.
Early targets for synthetic sex tapes
were celebrities, many of whom have
ample public video content to use as
source material, and plenty of “fans” eager to view the results. But the technology to create a nude version of someone’s
likeness has become more accessible,
with apps like DeepNude popping up
before quickly getting banned on most
legitimate platforms. The result is that
deepfake tech can now be used to create
and share synthetic sex tapes of average
individuals, a potentially devastating experience for the victims, who are almost
exclusively women. These videos constitute a new form of “revenge porn,”

explicit content shared expressly to
harm the subject, and a type of content
banned in 46 U.S. states. But the law has
been slow to address the use of synthetically generated revenge porn—only two
of those states’ bans include deepfaked
media.

Legal Frameworks for
Synthetic Media
Emerging technology tends to outpace
the law, and synthetic media is no
exception. While research engineers
race to develop methods to detect synthetically altered content and identify
any malicious actors who might have
created it, the question remains: Even if
we catch the perpetrators, what crimes
can they be charged with? Are any laws
on the books that definitively apply to
synthetic media? Last August, a group
of U.S. senators aimed to address that
question by proposing a National Deepfake and Digital Provenance Task Force.

The group, which would operate under
the Department of Homeland Security,
marks one of the first federal legislative
actions in the nation to securely assess
the origins and chronology of images,
videos, audio, and other digital media
content. Elsewhere, Norway passed a
law in 2021 that requires social media
influencers to disclose when images
shared from their accounts have been
altered, specifically with regard to the
shape and size of bodily features, and
Australia’s Code of Practice on Disinformation, meant to curtail the spread of
manipulated media, has been adopted
by major tech companies including Google, Facebook, TikTok, and Twitter.

Using Synthetic Media to
Skirt Copyright Laws
Among the many legal quandaries
emerging around synthetic media, copyright law is a recurring theme. In the
past, copyright law has made it illegal to

© 2022 Future Today Institute
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“Cheapfakes” and “shallowfakes” aren’t
sophisticated—but they are creating problems.
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create and share a direct copy of a piece
of media—a photograph, music album,
or televised broadcast, for example. But
what happens if artificial intelligence
is used to synthetically re-create the
content so accurately that the difference is imperceptible to humans? That
might not technically constitute a copy,
though it could effectively function as
one. The resulting content, indistinguishable from the original, in theory
could legally be presented to the public
at a discount or for free, drastically
undermining the owner’s or creator’s
control over their work and ability to
monetize it. An AI system could even
be trained to recognize the precise legal
boundary where a piece of synthetic
content infringes on copyright laws,
then generate the content right up to
that limit, maximizing the resemblance
while staying just within the bounds of
the law. On an international level, these
issues are being addressed by the U.N.’s
World Intellectual Property Organiza-

tion, which is engaging stakeholders in
member states to discuss the effects of
AI on intellectual property.

Truth Decay in an Era
of Synthetic Media
With the advent of synthetic media
comes the end of the premise that
seeing (or hearing) is believing. Tech
companies big and small are working
on technology that can reliably detect when a piece of content has been
synthetically generated, but until then,
the general public is susceptible to
being duped into thinking synthetic
media simulating a familiar likeness
is the real thing. For the time being,
public exposure to synthetic media is
mostly limited to device screens, via
social media platforms, private messaging apps, video chat portals, and
other virtual interfaces. But even now
there are risks, as deepfakes—and even
“shallowfakes” or “cheapfakes,” rougher,

easily generated versions of their more
sophisticated counterparts—can be
weaponized to spread misinformation
and “fake news,” falsely incriminate or
humiliate unwitting individuals, and
artificially influence political elections
on platforms where algorithms drive
users to share and engage with sensationalized content without necessarily
verifying its authenticity. Once the
metaverse proliferates and users can
encounter synthetic media seamlessly
integrated into their everyday lives and
interactions, these threats become even
more pervasive.

Deepfake Detection
As AI is used to generate increasingly
sophisticated deepfakes indistinguishable from unaltered media, those
looking to protect the public from being
misled by synthetic media are fighting
fire with fire, deploying AI-powered
filters to detect and flag synthetically

modified content. In 2021, collaborative
efforts from research engineers at Facebook (now Meta) and Michigan State
University were cited as an advancement in deepfake detection technology,
with the embattled social media giant
(embattled, among other reasons, for
the rampant spread of misinformation on their own platform) claiming
it could now better identify deepfaked
images, and even determine their origin
through reverse engineering. Additional approaches, from photo and video
verification startup Truepic to Google’s
societal threat research unit Jigsaw, are
being tested to help mitigate the risks
of synthetic media and deepfakes, risks
that will grow in scope and severity as
the technology evolves.

© 2022 Future Today Institute

Problems are already surfacing. Avatars, the graphical
personas people can create or buy to represent
themselves in virtual environments, are being priced
differently based on the perceived race of the avatar,
and racist and sexist harassment is cropping up in
today’s pre-metaverse immersive environments.
— Breigha Adeyemo, Doctoral Candidate, University of Illinois at Chicago
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STRATEGY

INNOVATION

R&D

GROWTH

As the metaverse develops and new reality technologies advance, there will be a
number of competing platforms (and corporate interests). The political challenges
wrought by web 2.0—lawmakers wanting
to regulate or even break up Big Tech —
could be avoided through collaboration
as web 3.0 is created. Strategic plans
should include provisions for interoperability, data portability, and transparency.

Consumers are spending more time
experimenting with or actively using new
realities and metaverse technologies.
Brands should be a part of the emerging
ecosystem, at the very least to learn how
consumers behave, interact, shop, discover, and create (content, art, experiences).
Beyond gamified experiences, innovation
teams should work toward co-creating
digital worlds alongside consumers,
championing inclusivity and sound ethical
practices.

As digital and physical realities are becoming intertwined, R&D teams in many
industries have an opportunity to pursue
new moonshots. In 5–10 years, if consumers are wearing heads-up displays in the
form of glasses or contacts, how could
a retail, QSR/fast casual dining, or fan
experience look radically different? How
does this impact the patient experience?
How might connected eyewear integrate
with a car or truck? In what ways could
a digital twin be additive to real estate,
insurance, and city planning? Developing
sound moonshot ideas and the applications to match will enable companies to
positively contribute to new realities and
the metaverse as emerging platforms are
being built.

We anticipate sustained growth for new
realities tech and the metaverse ecosystem. This unlocks important opportunities
for companies willing to think expansively
about alternate futures. For example, virtual possessions—such as a digital fashion—could reduce the number of clothing
items consumers buy. While undoubtedly
a win for sustainability, digital fashion
would be a threat to today’s fast fashion
brands. If brands develop the processes
and business models to support digital
fashion, they can expand their market
share into new digital environs while
mitigating the environmental impact of
manufacturing.
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Key Questions

We recommend using this report
to support your strategic foresight
activity in the coming year. Every
executive team should begin by
asking these questions:

1

2

 How can brands ensure that new
realities and metaverse spaces are
inclusive?

 Will consumers’ online personas
reflect their real-life ethics and
values?

 How can we close the emerging
digital divide in online spaces?

 In digital spaces, will consumers act
as predicted? If not, what impact
might that have on our products,
platforms, services and strategy?

3
 As new realities and the metaverse
usher in a more decentralized
future, will big companies aim to
own the platform and experience?
 If digital identities aren’t
interoperable across platforms,
what problems might that create
for our business?
 In the future, who will be
responsible for technical
gatekeeping? How does that
impact us, our business, our
industry, and all of its parts?
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Trends in Action

Benefits of Strategic Foresight

The Future Today Institute Supports Executive Leaders and Their Teams

33% Higher Profitability

The Future Today Institute works closely with executive leadership and management
teams to transform their strategic thinking on the future.

Companies using a dedicated strategic foresight process outperformed the average
by a 33% higher profitability.

200% Growth
Companies using a dedicated strategic foresight process outgrew their competitors by
200% in desired areas.

We leverage these and other trends and use applied foresight to develop deep (20+
years), long-range (10+ years) and near-term (2+ years) scenarios and strategic plans.
FTI’s advisory services include signal mapping, trend identification, scenario
development, risk modeling, visioning, and strategic planning.

25% Improvement
Companies say that strategic foresight improves business objectives and planning,
helps define new markets, and builds flexible mindsets among executives, even in
times of deep uncertainty.
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About the Future Today Institute
Founded in 2006, the Future Today
Institute researches, models, and
prototypes future risk and opportunity. As the leading strategic foresight
and futures management consultants to executive leadership teams
worldwide, FTI’s data-driven applied
research reveals trends and calculates how they will disrupt business,
government, and society.

Contact Us

Together with our clients and partners, FTI is helping leaders achieve
their preferred futures. Our pioneering, data-driven forecasting methodology and tools empower leaders
to make better decisions about the
future, today.

Twitter

hello@futuretodayinstitute.com
267-342-4300
www.futuretodayinstitute.com

Social
@FTI

LinkedIn

@Future-Today-Institute
Facebook

@FutureTodayInstitute

Instagram

@futuretodayinstitute
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DISCLAIMER

Disclaimer
The views expressed herein are the
authors’ own and are not representative of the greater organizations in
which they have been employed. The
names of companies, services, and
products mentioned in this report are
not necessarily intended as endorsements by the Future Today Institute or
this report’s authors.
The Future Today Institute’s 2022 Tech
Trends Report relies on data, analysis, and modeling from a number
of sources, which includes sources
within public and private companies,
securities filings, patents, academic research, government agencies,
market research firms, conference
presentations and papers, and news
media stories. Additionally, this report
draws from the Future Today Institute’s previous EMT Trends Reports,
FTI Trend Reports, and newsletters.
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FTI’s reports are occasionally updated on the FTI website.
FTI advises hundreds of companies
and organizations, some of which are
referenced in this report. FTI does not
own any equity position in any of the
entities listed in this presentation.
Any trademarks or service marks used
in this report are the marks of their respective owners, who do not endorse
the statements in this report. All rights
in marks are reserved by their respective owners. We disclaim any and all
warranties, expressed or implied, with
respect to this report.
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Using and Sharing the Material in this Report

We invite you to use, share, and build
upon the material in our 15th annual
Future Today Institute Tech Trends
Report. We are making it freely available to the public. This work is licensed
under a Creative Commons CC BYNC-ND 4.0 International License.

You are free to:

Under the following terms:

You are prohibited from:

Share

Attribution

Commercial Sharing

Copy and redistribute the material in
your organizations and classrooms.

You must give appropriate credit to
the Future Today Institute, provide a
link to this Creative Commons license,
and indicate if any changes were
made. You may do so in any reasonable manner, but not in any way that
suggests that the Future Today Institute endorses you or your use.

Don’t copy and redistribute this material in any medium or format for
commercial purposes, including any
personal/corporate marketing and
client services.

NonCommercial
You may not, under any circumstance,
use the material for commercial purposes.
No Derivatives
If you remix, transform, or build upon
the material, you may not distribute
the modified material.
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Representing This Work As Your Own
Do not represent any part of this material as your own without giving credit
to the Future Today Institute.
Changing This Material
If you remix, transform, or build upon
the material, you may not distribute
the modified material.
Additional Restrictions
You may not apply legal terms or technological measures that legally restrict
others from doing anything this license
permits.
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