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An Automatic Measurement System of Eyeblink Synchronization
among Audience Members while Watching Videos

MAKOTO SHIMAZUY®  RyoTA NoMURAl:P)

Abstract: Spontaneous eyeblink responses loosely depend upon individual’s attentional process relating
external audio-visual stimuli. Especially, Movies, that commonly supply senses whereby enhancing repro-
ducibility of audience’s attentional pattern, synchronize eyeblink responses among audience. This study
reports an automatic measurement system of eyeblink synchronization (AMSES) for examining the univer-
sality of this phenomena. AMSES actualize simpler and lower-cost real-time processing of eyeblink analysis
than using existing expensive equipment for gaze tracking and conventional manual analysis. AMSES would
provide a lot of opportunities to explore the differences in patterns of eyeblink synchronization in accordance
with each medium (e.g., presentations, movies, TV commercial, web advertisements, and so on) or with their
contents.

o00o00oo0ooO0ooo0ooUoooooOooOooooo
go0ooo0opoOoOooOoOopooOopoUoUooUoUooooDoo
0000D00000DO0O0ODODOOOsynchronization of
eyeblinks 100 0000000000000 O0O00O0OOO

1. 0Oooo

00000000000 000o0ooooOoOooooon
0000000 DO collective behaviorsO OO OO OOO0O

cobobobooooooooboooooooooooooo
cobobooooooooooboooooooooobooooo
coboobooooooboooooooooboooooooo
cooooooooooobooooooboooooooo
coboooooooocoooooooooOooooooo
coboooooooooooooooooooooooo

1 pgooo

University of Tokyo
) shimazu@eidos.ic.i.u-tokyo.ac.jp
) nomuraryota@gmail.com

© 2015 Information Processing Society of Japan

0000000O0000ooO00oUoooOooooooo

0000000000000 0o0ooooooooon
00000o0oU00o0oooU0oDooooooooooon
000o00o0o00oooU0oooooooooooooo
00000o0o0oooooU0oooooooooooon
000o0ooo0ooooooooooooooooon
0000o0ooo0ooooUooooooooooooon
000ooooooooooooooooooooon
O O0AMSES] Automatic Measurement System of Eyeblink

373



Synchronization0 0 00000
2, JOoooboooooouoooooooad

gogboooboobooobuooboobbooboooboo
goboobooobboooboobuooboobboon
goooobobobbboooobobobobbboooooog
gobooboobboooboobuooboobboon
0000000000000000 1j00000oooo
goboobooboobbooboobooobboon
gobooboobooboboobuooboobboon
gobooboobbooboobuooboobboon
00000000000000000 [2 0000000
000000 [3,[400000000000000000
gobooboobooboboobooboobboon
000000000000000 [bj0000oooon
oooooooooooooooooooooooooo
oooboooooooooboooooooooooooo
oooboooooooooboooooooooooooo
oooooooooooooooooooooooooo
ooooobooooobooboooooooboooooon
oooooooooooooooooooooooooo
000000 200000bo0obo0oo0ooooooooo
oooooooooooooon

gobooooooooooooooboboooooogon
coobooooooooooooooobooooooooo
coooboooooooobooooooboooooooo
coboooooooooobooooooboooooooo
cobooooooooooboooooobooobooooo
oooooooooooon

gobooooboooooooooboboooooogon
ooooboooooooboooobof0Odnonsetdd
cboobooooooooobOoobOoocboOoooooao
IBIO inter blink interval 00 OO0 [1JD000IBIO 1
O002s0000000¢00000000000O0 [6]0
0100000000000006¢00000DOOO0OO
cooobooocoooooocooaot,,t,0000oo
9()00000000000D

t—tn

0(t) =2m
tn+1 — tn

(th St <tn41) (1)
00000000000000 Richardson O (710000
0000000000000000+t000000000
000000000000 20000000000000
00000000000000000000000000
00000000000000000000000000
00000000000000000000000000
000000000 A@)?W000000000 6,(t) 0
000000000000000000000000

© 2015 Information Processing Society of Japan

t, BRIt

to t

01 00000000000000000

o BEEET LDF Tz =DM
® HLDMUE

ABAMEVNGES AN BN TS HE

02 0O00OO00OO00OO0oOoOoOoboobOobobooo
t) Jo(t) —

Z ed0n (®) (2)

00000000000 A#) 00000000000

N N
O cos,()}2+{D _sinbu(t)}>  (3)

n n
00 A¢)0D000o0o0oUooooooooooooo
0000000000000 00D0o0ouOoooOA®
gboboooooboobobobooooobooboboo
gboboboboooooboobobobobooooo

3. 0ooooo

AMSESOO0O0OO0OO0O0O0O0O0O0OO0OO00O0O0ODOO0O0OO
gooboboooooooobooooooOoobooooo
goboooooooooobooooooOooboooo
gobooooobooooooocooboocoooooooo
uobooOooooooooboocoooooooboOooo
uobooOooooooooboocoooooooboooo
uoocobOooocoboOoocobooooosiooaoo
uboocobooocobooocobooos2o0o0cooaon
ooboooooooooboooobooooo

3.1 00O0OO0OO0OO0OO0O0O0
coobooooobooooooooboOoooooo
obobooooooobooocooo sgoooboooboooo

374



03 ODoboooboooobooooboooooboooooooo

Video |E/20141203 Z59EISRRE R (31| j | || select

File [testosy Seleot.

04 0O00OO0OCOOOO0OODOOCOOOOOOOOOOOOOOO

obO0 40000000000000O0000O0C0OCO
ooo

goboooooboooooooooboooooooo
OO00o0O00O0OwebOOOOOOOOOOODOOOO
0[8],[9)000000000D0 (100000000000
00000000000 0000000 EyeTribe[11]00
0000000 EyeTribe O ITU Gaze Tracker[12] 0 OO
coooboooooocoobooooooboooobooooo
coooboboooooooobooooooboOooobooooo
coooboooooooobooOoooooOooooooo
coooboobooooooooooobooo 20140 120
O009oo0o0O0O0000000000o0oo00O0 API
coooboooooocoobooooooboooobooooo
O0OO0OO0OO0AMSESOOOOO APIOOOOOOOOOO
coooooooocooboooo

EyeTribe 000 00O0O0D0OOCODOOCOOCOOOOOO
GAZEODEYEOPRESENCEOFAILOLOSTO 500000
cooooooooocoobooOooooOooOoobooooo
coobOoooooocoOobooOoooooooobooooo
cobooooboooboooboOobooooooOoboooooaon
coboooobooooboooobOoOoocooobooboooaon
0000000000000 00000GAZED EYEODO

© 2015 Information Processing Society of Japan

= ] InteractionAnalyzer

Synchronous Rate Phase

, 75
I [ :
08 IEER] Fesd
i o 05

=3
@

o
e

Amplitude

o
[

-05

e e e
5400 5600 5,800 B,000 5200 9400 A0 | T T T |
Timelms, = -05 0 05 1

865 / 3608 Start

05 OOO0OOOOOO0OOOCOOOOO0OOCOOOOOOOOCOOO

O000O0OO0O0O0O0OOO0OPRESENCEODOOOOODOO
gobooooobooooobooooooOooboooo
OO0 PRESENCEOOO0O0O0O0O0O00000O002000
000 PRESENCE O GAZE/EYEOOOOOOOOO
uobooooooocooooocoOooboooooboOooo
00000000 FAILOOOOOOOOOOOOFAILO
uoboooooboocooooocoOooooooobocOooo
uobooooooooocOoOoboocOooboocOoooa

ooooboooo 400000000C0000000
oobooooooooooboocoooooooobooooo
ooboooooboocooooocoOooooooboooo
oobooooooooooboocobooooooboooo
ooboooooooocooboooooooooboooo
oobooooooooooboocoooooooboooo
ubooooooobooocOoboOoocoooboboooon
oobooboooooocooboooooooooboooo
uboooooooboooooobooboooocoboobooon
oobooooooooooboocoooooooboooo
ooboooooood

3.2 000OO0OD0OOO0O0O
ooboooboooooo20000000000000
goooooooooooOoOoocboOoooooooooon
U s0000000C0O0000O0O000O0O0O000000
oooooobooooooboocoooooooboooo
ooooooobooooooooooooooboooo
oooooobooooooboocoooooooboooo
ooboooooooooobooooooooboooo
oobooooooooooocoobooooonn

4. 0JOdon

cooboobooobooOooooOooOooboOoOoooooo
ooboooooboocooooocoOooboooooboooo

375



godoooooooboooooooooboooooa [12] Johansen, S. A., San Agustin, J., Skovsgaard, H.,

0000000000000 0000000000000 Hansen, J: P. and Ta!l,. M.: Low Cost vs. High-end
Eye Tracking for Usability Testing, CHI ’11 Eztended

voooooooooooooooooooooooon Abstracts on Human Factors in Computing Systems

000000000000000000000000000 (2011).

cobooboooooooooboooooooOooooooo
cobobooooooooooboooooooooooooo
coboooooooooobooooooboooobooooo
00000000000 0AMSESOOOOOOOOOO
cooooooooocooooooooboooooooo
coooooobooooboooboooo

Ul oOoooboooobooooOooOocooooooo
cobooboooooocoobooOooooboOooobooooo
cobooodoooobocoooooooooOooooooo
OoOooo0D12Josogo0 00O OOO0O0O0OoooOooonn
cobobooooooobooooOooobOomoooo
cooboocoobooooooocooon

oooo

[1]  Nakano, T., Yamamoto, Y., Kitajo, Keiichi, T. T. and
Kitazawa, S.: Synchronization of spontaneous eyeblinks
while viewing video stories, Proceedings of the Royal So-
ciety B: Biological Sciences, p. rspb20090828 (2009).

2] ODO0ODOOOODOOOO0OOOOOODOOODOOOO
0000000 Vol 21, No. 2, pp. 226-244 (2014).

[3] Nomura, R., Hino, K., Shimazu, M., Liang, Y. and
Okada, T.: Emotionally excited eyeblink-rate variability
predicts an experience of transportation into the narra-
tive world (in prep.).

4] 0000000d0o0ooooooooooooooono
000000 O0oO0oooovVol. 114, No. 273, pp. 13-18
(2014).

[6] Nakano, T., Kato, M., Morito, Y., Itoi, S. and Kitazawa,
S.: Blink-related momentary activation of the default
mode network while viewing videos, Proceedings of the
National Academy of Sciences, Vol. 110, No. 2, pp. 702—
706 (2013).

[() O0O0OO0O0OO0OOO0OOO0OO0O0OO0OOOO0OOOOOOOOO
Ooooog (2002).

[7]  Richardson, M. J., Marsh, K. L., Isenhower, R. W.,
Goodman, J. R. L. and Schmidt, R. C.: Rocking to-
gether: Dynamics of intentional and unintentional in-
terpersonal coordination, Human movement science,
Vol. 26, No. 6, pp. 867-891 (2007).

[8] Krélak, A. and Strumillo, P.: Vision-based eye blink
monitoring system for human-computer interfacing, Hu-
man System Interactions, 2008 Conference on, IEEE
(2008).

[9] Lalonde, M., Byrns, D., Gagnon, L., Teasdale, N. and
Laurendeau, D.: Real-time eye blink detection with
GPU-based SIFT tracking, Computer and Robot Vision,
2007. CRV’07. Fourth Canadian Conference on, IEEE
(2007).

[10] Ryan, S. B., Detweiler, K. L., Holland, K. H., Hord,
M. A. and Bracha, V.: A long-range, wide field-of-
view infrared eyeblink detector, Journal of neuroscience
methods (2006).

[11] TheEyeTribe: The Eye Tribe Tracker, , available from
(https://theeyetribe.com) (accessed 2014-12-08).

© 2015 Information Processing Society of Japan

376





