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Facebook Mark Zuckerberg Social VR Demo OC3 Oculug,Connect 3 Keynote
- -
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B Michael

> ¥ ) 017/727
https://www.youtube.com/watch?v=NCpNKLXovtE
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YAN=J4ZhIV2 AT LF5CENS

facebook

/ Social presence in VR
ial VR

Being there with others

oculus /connact

y
https://www.youtube.com/watch?v=X6XOwtcsenY &index=17&list=PLL2xVXGs1SP7RjXUBwur43fIR7tRcbYLD
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BAN=T4ZHIVZ AT AF M ICENS

facebook

Social presence in VR

he role of avatars

Non-verbal communication

oculus /conn3ct

https://www.youtube.com/watch?v=X6XOwtcscnY &index=17&list=PLL2xVXGs1SP7RjXUBwur43fIR7tRcbYLD

MIYAKE LAB

HAN=T4ZhIV2ZF LFM5CEmNS

facebook

/ Social presence in VR

Social norms

Social norms in VR

oculus /connact

https://www.youtube.com/watch?v=X6XOwtcsenY &index=17&list=PLL2xVXGs1SP7RjXUBwur43fIR7tRcbYLD
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Social presence in VR
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Believability in VR
oculus /conn3act
https://www.youtube.com/watch?v=X6XOwtcsenY &index=17&list=PLL2xVXGs1SP7Rj XUBwur43fIR7tRcbYLD
Face-to-face communication MATE A K £aTL b0 Face-to-face communication MivaKE LA

Transmission type Communication

(VAR KA BN

Co-creation type Communication

1T (S

Verbal Explicit channel, .,
(conscious)

Human A Human B Human A Human B
Human communication channel MATE A K £aTL b0 Human communication channel MATE A K £aTL b0
Verbal-communication Non-verbal communication
— Language Aras (Broca's area and Wernicke's area) — Parietal & Prefrontal Association Cortex
» Cortical Input and Output Pathways A
primary motor cortex primary somatosensory Areas of secondary Posterior parietal

cortex

7' n—7¥ (5ifkf) Broca'sarea
primary visual
cortex

ARG B
Wernicke’s area
Understanding of language
> Auditory
1R primary auditory area cortex
http://thebrain.megill.ca/flash/i/i_10/i_10_cr/i_10_cr_lan/i_10_cr_lan.html https://en.wikipedia.org/wiki/Supplementary_motor_area




2019/12/20

Importance of non-verbal communication »'vsxe vae-

Alex Pentland
MIT Media Lab

HONEST
S/GNALS

Honest Signals: How They Shape Our World
The MIT Press (2010)
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Interpersonal embodied synchrony
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Fig. 1, Two-day-old neonate moving synchronously with adult speaking, "Come over
an sec who's over here.” The tramscription read vertically shows that the infant's
configurations of movement coincide with the articulatory segments
speech. Definition of desriy

): H, hold

3 ; D, down; E, extend; C, close; Ri, rotate inward;
i AD, adduct; and U, up. Lower case letters refer 10 s
v, very alight.

Interpersonal embodied synchrony e Embodied synchrony and empathy MivaKkE Las
. - .. Nagaoka & Komori

s ] .. 2008
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Relationship between empathy and synchrony» <« v+

Infori Synchrony Empathetic Part Synchrony Mean
07
Speaker High
fasterthan| Synchrony
listener 8
8
g 035
Listener g
fasterthan| = Low
Speaker Synchrony
H . : . " 3 . ’ 00
i1 2 : 3 4 15 1 2 3 4 5
i Frequency of Body Movement fHz] Frequency of Body Movement [Hz] N=23
‘ . .
Trunk Nodding Laughing

Intensity of embodied
synchrony of nodding
increased under empathetic
condition

Yap, M.S.R., Ogawa, K... Inoue, Y., Miura, S., Miyake, Y., "Multi-layered embodied
synchrony in the process of consensus building." PLoS ONE (under review)

synchrony in the process of conscnsus building.” PLoS ONE (under review)

Relationship between empathy and synchrony » <« v«

Informative Part Synchrony Empathetic Part Synchrony

Mean
Speaker -0.50 - GHYigh
fasterthan| _ e Synchrony
listener 3 0259
E 0.00 - 035
Listener H
fasterthan| = 0259 | Low
Speaker 050 Synchrony
" " . oo
1 2 3 4 5 1 2 3 4 5
Frequency of Body Movement [Hz] Frequency of Body Movement [Hz]  N=23
Listener’ s nodding delays
Synchrony Difference Difference ‘ , N € 4
spenter _m,. — 1 m 03 speaker s nodding under
faster than [— aUE_IEg informative condition
listener g % W !
¥ 000- LA Listener’ s nodding
Listener g ’
e £ 025 prectedes speaker’ s .
Speaker 05“'.- : . nodd!n.g under empathetic
1 2 3 4 5 condition
Frequency of Body Movement [Hz]

Yap, MS-R., Ogawa, K... Inoue, Y., Miura, 8., Miyake, Y., "Multi-layered embodied
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Embodied synchrony of brain activity
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WTC (wavelet transform coherence)
- - Conditon

=3

NIRS: functional i o
near-infrared sp Period (5)

Y. Sakaki K,
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Computational model of synchrony

Phase description of Limit cycle
— Phase oscillator

State space description (n-dimension)

X=F(X), X=(x,%,x,)

O}
X, Isophase
plane

Phase description (1-dimension)

=0

\

X3 c Limit cycle

X

(Kuramoto, 1991)
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MI1YAKE

Computational model of synchrony

Coupled phase oscillator model
— Mutual entrainment between two oscillators

91 = + Ky, sin(6, - 6))
0, = w, + K, sin(6, - 6,)

A6, =606,

Aw, =0,~0,

Aélz = Awlz - (KIZ + KZ])Sin(AHIZ)

L

MIYAKE LA

Computational model of synchrony

Coupled phase oscillator model
— Mutual entrainment between two oscillators

Defining the following
potential function,

A6, =3V [B(AB,,)

V()

AG, -
v=[" Ab,d(20,)

=Aw,Ab, +(K, + K, )cos(AG,,)

MI1YAKE

Computational model of synchrony

Coupled phase oscillator model
— Mutual entrainment between two oscillators

Phase difference at entrained state,

Aw,,

A, =sin!| 222
K12 + K21

Apparent frequency at entrained state,

- oK, +m,K,
K, +K,

L
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Cross-correlation
Network

Time Course of
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Cross-correlation Matrix
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Thank you for your attention!




