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Human Communication Channel LEAERETEER S

We interact with many people in daily life, and this affects our behaviour and
thinking. These interactions have been considered not only from the viewpoint of
verbal and explicit (conscious) interaction but also with respect to nonverbal and
implicit (unconscious) interpersonal interaction.
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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 thal the infant’

pant); H, hold; D, down; E, sxtend; €, close; RI, rowte inward; RO, rolate out-
ward; AD, addust; and U, up. Lower case letiers refer (o speed: 1, slight; f, fast; and
va, vy alght.
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Embodied Synchrony and Empathy

Experimental Task

One-way communication task

Empathetic
part

Speaker

Informative
part 7

Bt

Head Set Head Accelerometer

Inoue, Y., Ono, E., Kwon, J., Motohashi, M., Ikari, D., Ogawa, K., Miyake, Y., "Head
motion synchronization in the process of consensus building," Proc. of the 2013
IEEE/SICE Int. Symp. on System Integration (S112013). Kobe, Japan, pp.70-75 (2013)

Analysis of Empathy

Degree of Empathy
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Step 1: Head Acceleration Norm

a(t)=/a; () +a, () +a; (V)

Step 2: Time-frequency Analysis

| F(.bH= J: f(Do(t-7) exp(72/rj§r)dx|

a,(t) =Vertical Acceleration (m/s”)
a,(t) =Lateral Acceleration (m/s?)
a,(t)=Forward Acceleration (m/s”)

B 0.54—0.46cos(2zn /(N =1)),0<n < N
w(n)= .
0,otherwise

& = Frequency (Hz)
 (n) = Hamming Windows Function

Ts=10ms, fs= 100 H: ! !
: ms.te ‘ Windows length =1.28sec, Frame shift = 0.1sec

Analysis of Embodied Synchrony mivsktaee

Analysis of Embodied Synchrony mivsktaee
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+ Extract STFT data at 0.5 Hz interval &-0.5 sec < At < 0.5sec
- Amplitude spectrum. - Head motion synchrony.

Informative Part Synchrony

Empathetic Part Synchrony iean

07

Speaker 050 High
fasterthan| _ Synchrony
listener &

g’ 035
Listener £
fasterthan] " Low
Speaker

] Synchrony

1 2 3 4 5
Frequency of Body Movement [Hz] N=23

0.50

1 2 i3 4 is
i Frequency of Body Movement ['ﬂz]

: i
Trunk Nodding Laughing

Intensity of embodied

Relationship between Empathy and Synchrony* =« «+*

Relationship between Empathy and Synchrony* «« +**-

Informative Part Synchrony Empathetic Part Synchrony

Mean
3 e 07

Speaker 050 High
fasterthan| _ 025 Synchrony
listener 3 |

¥ 0.00- 035
Listener g -

= 025
faster than| * Low
Speaker

Synchrony

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 ifference X
4 ‘ speaker’ s nodding under

050 oo
Speaker . = " Laughing
faster than 025 = r——
listener = i

informative condition

) H
synchrony of nodding ¥ oco- . Listener’ s nodding
increased under empathetic stener E o precedes speaker’ s
- aster tha ° .
condition Speaker 0504 nodding under empathetic
" e
1 2 3 4 5 condition
Frequency of Body Movement [Hz]
Yap, M.S.R., Ogawa, K., Inouc, Y., Miura, S., Miyake, Y., "Multi-layered embodied 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 consensus building.” PLoS ONE (under review)
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Business-Microscope (Hitachi )
Yano etal. http://www.hitachi-
hitec.com/jyouhowbusiness-
‘microscope/index.html

infrared ray sensor

acceleration sensor Wearable

Device

%5 < 60[s] 60[s] 60[s] 60[s] 60[s]

00 €2 = = — <—

" i e

S® i ! /

S o

E®

x4(t) .
[HZI Body Movem| Face to Face

Time[minuze] Data Contact Data

Ara, K., Sato, N., Tsuji, S., Wakisaka, Y., Ohkubo, N., Horry, Y., and Moriwaki, N. (2009). Predicting flow state in daily work

through continuous sensing of motion rhythm. in Proc Sixth Int. Conf. Networked Sens. Syst. (INSS), 1-6.
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HiraRESLAL An Example of Social Communication HiraRESLAL

Face-to-face communication network and time-series
data on the body movements.
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Higo, N., Ogata, T., Nozawa, T., Ono, E., Ara, K., Yano, K., Miyake, Y., "Interpersonal entrainment of body sway in everyday face-to-face
communication,” Proc. of the 2012 IEEE/SICE Int. Symp. on System Integration(S112012). Fukuoka, Japan. pp.906-911 (2012)

Ogawa, K., Xu, B., Asami, A., Ara, K., Yano, K., Miyake, Y. "Body movement similarity during daily face-to-face communication
based on degree of context sharing in social networks," PLoS ONE (under review)

Analysis of Embodied Synchrony MITARELAL Analysis of Embodied Synchrony MITARELAL
1. To define the similarity{y, X 100|every minute on each pair. Distribution of }’ijF&yijW
2. To calculate the time average y;;F in face-to-face situations . 80
(similarly, y;;NF in non-face-to-face situations) Dlsbtng}lt:jon mohves to let;t when
3. To calculate the ensemble average Y* and YV in each organization. 50 @//4 emoodied synchrony is strong.
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Interpersonal Synchrony of Brain Activity — »tr»x«
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Neuroscientific Model of Empathy WaTake U

“Preston and de Waal (2002) proposed a
neuroscientific model of empathy, one which
suggests that observing or imagining another
person in a particular emotional state
automatically activates a representation of that
state in the observer, along with its associated
autonomic and somatic responses. “

Brain Areas associated with Empathy MIvARESLAL
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(Singer & Lamm, 2009, Ann NY Acad Sci) ) .
(Preston & de Waal, 2002, Behav Brain Res) (zaki et al., 2012, Nat Neurosci)
Singer et al., 2006, Nature MITAKES'ta Contents mrvasEiare

Empathic neural responses are modulated by the perceived
fairness of others
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(Singer et al., 2006, Nature)
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Festival and Prayer space in the Jomon period (B.C.10000~B.C.500) Festival and Prayer space in the Jomon period (B.C.10000~B.C.500)

Circular square
(Embodied Synchrony)
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https://www.youtube.com/watch?v=we3_aDa2HIs

Embodied Synchrony in Japanese Culture »' *x< ++=
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Festival and Prayer space in the Jomon period (B.C.10000~B.C.500)

Thank you for your attention!

//www.youtube.com/watch?v=qu64q0FYmlc 34




