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We tested Bayesian model of weighted combination in multisensory integration

by conducting psychophysical experiments on self-motion perception using a parallel swing motion
platform. In the perception of self-motion direction, the weighted combination was the case when the
inconsistency between visual and vestibular motion directions was between 60 and 165 degrees though
either-or responses were observed beyond the range. We also investigated whether the Bayesian model
fits in the self-motion perception from integration of visual, vestibular, and tactile inputs. We
discovered that tactile flow triggers “ emergency override” of weighted combination in the
multisensory integration.



(€)

Sekuler, Sekuler, and Lau (1997)

Nature
McGurk

90

(2)
haunted swing
Ernst & Banks,
2002
360
3)
Sekuler
(Carpenter-Smith, Futamura, & Parker,
1995; , 1997)
1
(Sakurai et al. 2003) (¢D)
11
Sakurai, 2009; Sakurai et al., 2010; 2
Sakurai et al., 2011
44x 35 degree
Vestibular . Perception (HMD)

.
-

U
)
2
1

gﬁﬂ

)
\\, :‘%\

+.
B TR

Ernst & Banks, 2002

10 cm

5cm

0.33 cycle/sec
0° 180°

15° 13




0.1 cpd

cycle
HMD
HMD
(rod-pointing task)
5
HMD
3
@
10
@
27
2cm
10cm
20cm 0.33 cycle/sec
25¢cm 27
0.1 cpd
A
10
@
27
10cm
20cm 0.33 cycle/sec
25¢cm 27

13

@

165
180

60

Angles of rod-pointing (deg)

0 15

@

15

60

90
165

% |
- I I -3 =3 I
0w

~~~:"|I|+

0 45 60 75 9% 105 120 135 150 165 180
(deg)

Directions of somatic oscillatory motion



2014

3
Harris, L., Sakurai, K., & Beaudot,
W.H.A. (2017). Tactile flow overrides
other cues to self motion. Scientific
Reports , Vol.7, pl059,
doi:10.1038/s41598-017-01111-w

Tachibana, R., Beaudot, W.H.A., &
Sakurai, K. (2016). The range of
IMRF 2015 6 2017 discrepant directions indicated by

Scientific visual and vestibular inputs that can
Reports be multimodally integrated in the
perception of self-motion. Tohoku
Psychologica Folia, , Vol. 75,
pp.9-14.

Kawachi, Y., Grove, P_M., & Sakurai, K.
(2014). A single auditory tone alters
5% | the perception of multiple visual

d:, events. Journal of Vision, ,Vol.
%1 * ‘ 14, pp.1-13. doi:10.1167/14.8.16

5% *

-
2
S

*

Increase in visual speed needed
to match experienced motion

R 14

& Sakurai, K., Furukawa, S., Beaudot, W.,

20% & Ono,H. (2016). Extra-retinal
Ty information for disambiguating depth

15% 1 S—— from motion parallax. Presented at

European  Conference on  Visual

Perception (ECVP), Barcelona, (Spain).

O

s

10%

STDs

|

~ i 5% | 2016/8/30
{ Tachibana, R, Beaudot, W. & Sakurai, K.
g 0% PR S (2016) . Observers have less confidence
; E < ¢°&°‘ in perceiving self-motion direction

from visual and vestibular information
when the multimodal integration is in
D the optimal range. Presented at Vision
Sciences Society (VSS), St.Pete Beach,
®) Florida, (U.S.A.). 2016/5/17

ESN




Ono, H. (2016).

2016
2016/1/22

Harris, L. Sakurai, K., & Beaudot. W.
(2015). Tactile flow. Presented at 16"
International Multisensory Research
Forum (IMRF), Pisa, (Italy). 2015/6/14
Tachibana, R, Beaudot, W. & Sakurai, K.
(2015). Optimal range of multimodal
integration in perceiving direction of
self-motion from visual and vestibular
stimulation.  Presented at 16"
International Multisensory Research
Forum (IMRF), Pisa, (Italy). 2015/6/14
Sakurai, K., & Beaudot. W. (2015).
Shape distortion illusion of flashed
circles can be induced by dichoptic
stimulation. Presented at Vision
Sciences Society (VSS), St.Pete Beach,
Florida, (U.S.A.). 2015/5/17

Sakurai, K. (2014). Unidirectional
shape distortion effect induced by
gradation-flash. Presented at
European  Conference on  Visual

Perception (ECVP), Belgrade, (Serbia).

2014/8/27

Sakurai, K. & Saito, Y. (2014). Factors
of inverted vection in depth.
Presented at Asia-Pacific Conference
on Vision (APCV), Takamatsu, (Japan).
2014/7/20

Sakurai, K., Grove, P.M., Saito, Y., &
Beaudot, W. (2014). Translational
optic flow induces shifts in direction
of forward walking. Presented at 15"
International Multisensory Research
Forum (IMRF), Amsterdam (The
Netherlands). 2014/6/13

Sakurai, K. (2014). Shape distortion
illusion of circles without prolonged
viewing. Presented at Vision Sciences
Society (VSS), St.Pete Beach, Florida,
(U.S.A.). 2014/5/17

Saito, Y. & Sakurai, K. (2014).
Inverted vection as a function of
vection strength induced by background
motion. Presented at Vision Sciences
Society (VSS), St.Pete Beach, Florida,
(U.S.A.). 2014/5/21

Ono Hiroshi (2013).
2013
2013/7/25
(2013).

OKN
2013

o

*

2013/7/25
Saito, Y. & Sakurai, K. (2013). The
inverted vection caused by
expanding/contracting random-dot

patterns. Presented at Vision Sciences
Society (VSS), Naples, Florida,
(U.S.A.). 2013/5/14

SAKURAI, Kenzo

40183818

HARRIS, Laurence R.

York University, CVR

ONO, Hiroshi

York University, CVR

GROVE, Philip M.

University of Queensland, Psychology



