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Virtual Reality

VR immerses users in an artificial environment from a first-person
perspective and typically incorporates additional sensory elements, such
as sound or haptic feedback. VR aims to create a simulated experience
that is indistinguishable from a live experience.

Augmented Reality

AR alters or adds virtual elements to a live view or current reality, often
through the use of a camera. It is frequently used as an umbrella term to
describe any combination of real and virtual words.

Mixed Reality

Traditionally, MR describes virtual objects anchored in the real world.
However, like AR, it is increasingly used to describe any combination of
real and virtual worlds.

XR
Abbreviation for AR/VR/MR.
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ARE VIRTUAL AND AUGMENTED REALITY GAME CHANGERS?

Foreword

VR and AR are the next steps toward truly immersive gaming, with mobile

technology the driving force behind both.

AR and VR are some of the hottest topics in gaming,
both showing huge potential across countless
industries . Gaming has always been a trailblazer when
it comes to new tech and monetization models . The
sensors that now power Mi c r o s ldofotedss mixed -
reality headset, for example, were first used in Kinect
for the Xbox 360 and Xbox One.

While gaming is currently at the forefront of VR and
AR, B2B and enterprise applications will also drive the
growth of both platforms . Immersion is a key reason
why many consumers love engaging with media, with
AR/VR making this even more compelling and
interactive in ways that were never before possible .
Blockbuster games like Red Dead Redemption 2 and
Skyrim already let gamers immerse themselves in
worlds different from our own, and a VR headset
enables you to be one step closer to the experience .
For this reason, VR experiences will tilt toward
PC/console . In fact, 61% of U.S. gamers prefer VR to
AR.
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Yet, high-end VR is held back by a cumbersome
setup and the need for other hardware in addition to
a VR headset . To get around these barriers and make
VR more accessible, headset -makers have been
developing all-in-one cordless solutions featuring
cost -efficient mobile processors .

AR, on the other hand, has boundless potential on
mobile . AR phenomenon Pokémon GO captured the
hearts of millions across the world . Even though AR
was only a small part of what made the game so
popular among millions of consumers, it has
introduced the technology to the mainstream . With
both Apple and Google investing heavily in ARg
through ARKit and ARCore, respectively ¢i t pit a
matter of time before the AR revolution kicks off on
mobile .

In this report, we will look at AR and VR in depth,
delving into both t ec hnol dagpdseames future
potential, consumer interactions, and what they mean

for mobile .
," Jelle Kooistra
» Head of Market Analysis

25%

of people we surveyed in
the U.S. have
experienced AR in the
past 6 months and 28%
have experienced VR.




“Year over year, consumer and enterprise VR and AR
demands rise and we continue to refine our mobile
architectures with these requirements in mind. This,
alongside the dawn of 5G, creates a new era of mobile
computing that will indefinitely impact consumers’
and workers’ daily lives and enable huge opportunities
for the mobile industry.”

Hugo Swart, Head of AR/VR, Qualcomm
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1. THE GAMES
MARKET

At the forefront of new
Innovations




— MOBILE GAMING IS THE LARGEST, MOST POPULAR SEGMENT

Growth of the total market will continue toward 2021, fueled by mobile games
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Consumer spend on mobile

$134.9Bn games games in 2021.

$121.7Bn
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$93.1Bn Since 2016, mobile has been

the biggest segment in
gaming. It will continue to

$84.8Bn

grow at a faster pace than PC
or console, driven by an
increase in average spending
as well as an increasing
installed base as more and

more consumer get access to
2014 2015 2016 2017 2018 2019 2020 2021 smartphones.
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MOBILE GAMERS ARE SEEKING MORE IMMERSIVE EXPERIENCES

The notion that mobile gaming is limited to casual gaming has been shattered

mgjh CORE GENRES TAKE MOBILE BY STORM
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o of PC gamers play mobile games at least once a week.*
6 9 /o Lineage Revolution, a mobile adaptation of PC MMO Lineage

2, grossed over $924 million in its first 11 months of release.
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VR AND AR HAVE MASSIVE POTENTIAL

Games are at the forefront of this innovation

VR AND AR CAN ADD A NEW LAYER OF IMMERSION TO GAMES

VR and AR have massive potential in the games market and beyond. For many consumers, immersion is a key factor in their enjoy ment of games,
movies, TV series, and more. Both AR and VR help ground virtual experiences in reality, adding a layer of immersion and inter act ivity not possible
from other types of media.

The consensus about VR game experiences (from consumers and critics) has been generally positive. However, due to the high co st of high -end VR
headsets, consumer adoption has been sl ower -enddaviceseswuch adhe dTC. Viddh ant @csllusRidt,mreguiretheany hi gh
user to own a games console or high -spec PC in addition to the headset itself. However, powerful standalone VR headsets, such as the Oculus Quest,

are starting to hit the market. Mobile also has a big part to play in this development, as these standalone headsets are powe red by mobile tech.

AR HAS MORE POTENTIAL FOR MAINSTREAM SUCCESS

Whil e VRés gaming potential will come from i mmersive experi enc e sfortmhirstreancor e gamer s tvy
success ¢ especially on mobile. In November 2018, we conducted research on the online population in the U.S. Of the people we surv eyed who have

pl ayed AR games more than once, 53% play on mobil e. Meanwhil e, onl ye, di8t®% of t hose who
mobileés | arge installed base, it is far easier for AR to cat PdkbmomGO.dnbeiagainji s exempl i f

gaming was first in line to introduce the tech to consumers.

What &s more, both Apple and Google are doubling down on their r esnmieentgdldensageAR pl at f or m
of AR on mobile. It is not unreasonable to think that AR will one day be as important to consumers as smartphones themselves ¢ and all this will be
fueled by innovations within the mobile market.



———— VR AND AR IN THE 2019 CONSUMER ELECTRONICS SHOW

This yearés event was packed with announcements related to V

WhatisCES? CES (Consumer Electronics Show) is the worl dés | argest technol oignyCESwasnt , hel d
dominated by the Internet of things (I0T), increasingly larger TV screens, and everything related consumer robotics. However, th e 2019 edition in early
January featured an impressively high number of VR - and AR -related announcements.
HTC VIVE ANNOUNCEMENTS OTHER VR NEWS AR NEWS
Two new VR headsets:  Vive Pro Eye, which Qualcomm announced its first VR headset, Nreal revealed its own AR glasses: Light.
turns eye tracking into a core feature, and Vive stating that the device will set the standard for These glasses will weigh less than 100g and
Cosmos, a-o-seteuapséy devi ce. Mo rthe VR headset market. Qualcomm claims the can be connected to a wireless controller and
details will emerge in the coming months. headset will have double the pixel count of the a separate dedicated computing unit.
Vive Pro.
A new subscription service: Viveport Infinity, Rokid used Fortnite Mobile to demo its new
which gives users access to the entire Viveport Pimax & 8K VR headset is the result of a Project Aurora AR glasses. The glasses will
game catalog for a monthly fee. successful Kickstarter campaign. At CES, the utilize the computing power of mobile devices
company revealed the headset was ready to via a USB -C connection.
The Vive Reality System: HTC Vi v daéeson ship after missing its 2018 release goal.
VR in -game interfaces. Realmax & Qian is a standalone AR headset
Pico also announced a new standalone boasting an impressive 100.8 -degree field of
Partnerships with Mozilla, for a new Virtual headset: the Pico Goblin 2 4K. view. It can also be used as a VR headset.
Reality Web Browser, and Amazon Sumerian,
to support developers building VR -optimized 3dRudder s the first officially licensed foot -
websites . motion controller for PSVR, enabling players

to move by tilting, spinning, or applying
pressure with their feet ¢ all while seated.
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