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Visual Apparent Motion Influences Audiovisual Synchrony Perception
(OJinhwan Kwon (Tokyo Institute of Technology), Ken-ichiro Ogawa (Tokyo Institute of Technology)
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Abstract Relation between visual motion information and temporal perception is important in dy-
namic environment. We investigated the relationship between tencllporal order perce{)tion and motion
perception on audiovisual processing. Participants performed audiovisual temporal order judgment
(TOJ) task in the apparent motion condition and the single flash condition. The perceived order and
temporal resolution on audiovisual processing are different between the apparent motion condition

and the single flash condition. Our result shows that motion information differs from non-motion

information on temporal processing in multisensory integration.
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1 Introduction
1 T
We perceive and interpret external sensory stimuli to es- 0.8 -] epparsrt motidn condifon e
. . . . . . 3 = = = single flash condition -

tablish flexible interaction with the environment. In partic- 08 % L~
ular, the relation between visual motion information and 07 / /’* ¢
temporal perception is an important key for flexible human go‘e Y
behavior in a dynamic environment. However, the charac- g 05 /: r"‘
teristics of temporal perception under motion perception are & 04 /s’

not fully elucidated. The purpose of the present study is to
investigate the temporal order perception of external senso-
ry stimuli under apparent motion perception on audiovisual
integration. To investigate the temporal order perception of
external sensory stimuli on motion perception, we exam-
ined the temporal order judgment (TOJ) task experiment.
Participants performed audiovisual TOJ task between the
apparent motion condition and the single flash condition to
examine whether visual apparent motion affect audiovisual
temporal order.

2 Method

Sixteen participants participated in the Experiment. The
audiovisual TOJ tasks were performed over two sessions
with visual stimuli: in the apparent motion condition and in
the single flash condition. We conducted logistic regres-
sions using a generalized linear model with the ratio data of
the experiment [1]. Point of subjective simultaneity (PSS)
and just noticeable difference (JND) are used as the meth-
ods of measurement. The following equation was applied to
the regression analysis:
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Fig. 1: The results of the experiment.

the single flash condition had a visual-lead value, 12.47 ms
(SE = 6.45), but the PSS in the apparent motion condition
shifted to a sound-lead value, —4.90 ms (SE = 5.84). A paired
t-test of PSSs indicated significant difference between the
two conditions (t(15) =-2.33, P < 0.05). In addition, the IND
in the apparent motion condition was smaller than that in the
single flash condition (see Table 1), and the JND values were
35.72 ms (SE = 3.96) and 48.23 ms (SE = 5.17), respectively.
A significant difference between the JNDs was observed in
the paired t-test (t(15) =-3.57,P <0.01).

4 Discussion and conclusion

Previous studies have reported that the PSS usually shifts
toward a visual-lead stimulus within a range of 20-40ms,
and therefore simultaneity is maximally perceived if light

1 comes slightly before sound [2]. However, the PSS in ap-
y= (@—x) parent motion condition was shifted to a sound-lead stimu-
l+e ? (1 lus and closer to zero. With respect to JND, it is known that

where o represents the estimated PSS and f is related to
JND, x denotes stimulus onset asynchrony (SOA). y indi-
cates the responses of visual first or auditory first. IND is
defined as shown in the following:

JND = X

75 = X5 = flog3
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where X, represents the SOA with p percent of ‘auditory
first’ responses.

3 Results

Fig. 1 presents the results of the experiment. The PSS in

* This study was published in SICE Annual Conference 2014
September 9-12, 2014, Hokkaido University, Sapporo, Japan.
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the JND is within a range of 30-60 ms in audiovisual TOJ
tasks [2]. We however found that visual apparent motion
resulted in the smaller JND, which indicates higher tem-
poral discrimination. These results suggest that motion in-
formation differs from non-motion information on temporal
processing in multisensory integration.
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