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Oculus Rift

iIPhone X + ARKit
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Experience inside of a body
LS
Experience the past
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[ Flight simulators are one of the ancestors of VR

Link Trainer a.k.a. “Pilot Trainer”
(1929 --)

Edwin A. Link (1904-1981)

The Super Cockpit
(1982, U.S. Air Force)
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- Facial expression

unity () mmea

HMD is not a Display but also a Sensor

Supported Hardware

* Eye tracking - VIVE Pro Eye
» Lip tracking - VIVE Lip accessory which attaches to VIVE Pro and VIVE Pro
Eye

“EE

SRanipal Function

EHESTE>
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* Input:
- Eyeimage
- Lower facial image

* Facial coverage - Eyes, Jaw, Mouth, Cheeks
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* Output: &
- Gaze vector, pupil size, eye openness ,"’?&“‘-\‘
H T

- 26 blend-shape weights for lower facial portion % w VX 1
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VIVE Z&DEF
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Walked through Penetrated hand Did not contact
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30.4 . |
47.8 39.1 . *: p<.05, +: p<.10
I . 69.6
did not contact
inserted hand

penetrated hand
walked throu
1 walked through

- Likelihood ratio test of the ordered logistic regression
model with post-hoc adjusted residual analysis of a Chi-
squared test

- The shown numbers are the percentage out of 23
participants for each condition
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K Kilteni et al.: Drumming in immersive
virtual reality: the body shapes the way
we play, IEEE TVCG, 2013.

Head Mounted
Display

4+ Motion Capture
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S.Yoshida et al.: Manipulation of an Emotional Experience by Real-time Deformed Facial
Feedback, The 4th International Conference on Augmented Human (AH2013), Mar, 2013
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S.Yoshida et al.: Manipulation of an Emotional Experience by Real-time Deformed Facial
Feedback, The 4th International Conference on Augmented Human (AH2013), Mar, 2013
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[l MVL:Multimedia Virtual Laboratory
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METAVERSE
Metaverse Roadmap (2007)&bD A
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- {8 (Augmentation):
SO EMNREM R (Rea)Hh > =21 L—2 3 2R (Virtual)h

- {8l (Intimate):
%Eﬁ@ﬁﬂlﬂb“ﬁﬁﬂntlmate)b‘iﬁiﬁ(External )b\ Augmented Reality

E{*{yu External
- Virtual Worlds :

Wh3BVR iR/, tTH>KRSA4T, VRChat i2&
- Mirror Worlds : Mirror Worlds

STESDigital Twin Dit%. Google Earth, Platue 7&2&

sk UEBEAHROHREB, Instagram &
(HBFDSETIImobile blogging)
- Augmented Reality :
LWHIBARIER, THAHAS, QRcode ir&EE,

Virtual Worlds
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Virtual Worlds Mirror Worlds
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Screenshots from Peacemaker, a serious game that teaches First- -gen 3D bU|Id|ngs in Osaka, Japan on Google Earth
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conflict resolution in a fictional Middle East



Augmented Reality Lifelogging

’ 1.4
-

Microvision’s
Nomad AR
device

Nike+ and iPod: Personal trainer, global running
community

Artist’s idea of augmented reality
heads-up display (HUD)

.,

g Steve Jobs demos the

F j‘%l'uéx!IQ{S--a;;/:\/v l.n‘\u
iIPhone
o
L= ;' .«.,.' .
o David Brin JELE . S
G - Wearable sousveillance
A few of the many QR code applications in Japan

concept from 54
Wearcam.org



Metaverse Roadmap (2007)&bD

4DDSRBDERRDED (ARDH)
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External

Mirror Worlds &Virtual Worlds : Models, Immersion
Identity, Interaction

Virtual Worlds&Lifelogging :

I

— Intimate

Interface
and
Networks
Augmented R1 |ifelogging
Sensors Identity
Everyware Interaction
Mirror Worl Models -tual Worlds
and
Immersion

Lifelogging&Augmented Reality : Interface, Network

Augmented Reality &Mirror Worlds :

Sensors, Everyware
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Metaverse Roadmap (2007)&bD
B M (ChhhdFill
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11B. Negative Scenarioz - Buziness and Economics

» By 2016, a few well publicized catastrophic events in the physical world might force us into accelerated synthetic
world adoption before the technology 1s mature, which would saddle us with "early adopter” costs and might keep
the global economy in an extended recessionary state. One spur to early virtualization would be a few more high-
profile terrorist strikes in the developed world during the next decade. especially on the global transportation system.
A global pandemic. or a series of small epidemics. would also push strongly in this same direction. Another ten years
of global warming might convince many that we need to cut down our travel and conserve energy until we've made
a transition to sustainable energy systems. But carbon sustainablity won't be possible until the middle or end of this
century. so this could lead to several decades of increasing reduction in travel. High fossil fuel energy prices during
this pertod would also strongly reinforce the virtualization trend. As one upside, though certainly not a fully
compensating one, any of these events would be a strong impetus to improving virtual collaboration tools.
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