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Introduction Selected Electrodes
Vision appears to be the dominant influence when we interpret motion in the world around us, but information Data Summary Traces have been low-pass filtered I FZ
from the other senses can help to interpret an otherwise ambiguous stimulus. An example of this is the Grand averages and mean Global Field Power (MGFP) (30 Hz) for dlsplay clarity only. 1 4
bounce/stream illusion. The bounce/stream illusion arises in the context of an ambiguous visual display in which data are shown to summarize the EEG data: 4 3 I ]
two identical objects approach each other, overlap and then move apart. This visual display is typically interpreted MGEP 500 16 950 > o
® e none of two ways: The two objects exchanged trajectories at the point of overlap (i.e., they L F 016 350 ﬁ\?b > 0 ¢
‘bounced’ off each other) or the two objects continued on their original trajectories (i.e., >3, 20 ——T AVs %’ )
/ they ‘streamed’ past each other). Although no information is available in the display to o ¥8b > )
bias an observer toward one interpretation or the other, in a majority of trials the o | > 400
® ® ® @ stream response is reported (e.q., Bertenthal et al. 1993). However, when an auditory c;) 1‘,._A_.\ ;
\0 OR \‘ stimulus is added to the presentation at the moment of overlap, this tendency re- 0 ‘ ¥ AA /\ . 1A%
/ \. verses, and the bounce response becomes dominant (Sekuler et al. 1997). 0 PSRERASLANI |
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Previous Explanations for the We used the electroencephalogram (EEG) to Visual Onser Beep Start Overlap Event
Bounce/Stream Percept examine temporal network dynamics in both (AO & AV) Beep end (AO & AV)
Under AV conditions, different networks are acti- the AV and VO bounce/stream illusion. IIE-Oth dr:r:ge Colhterte?ce N s (see b ove) and ]  using a 10% Coﬁ; ne tan:oerw? Feo;hzrmz 2 s i
: poched data was split into four sub-epochs (see braces above) and windowed usi 0 COSI |
vated when bounce as opposed to stream is re- We looked for evidence of different long- transformed coherence was calculated between all pairs of electrodes in 5 frequency bands. Paired-T tests were

ported (Bushara et al., 2003).

range coherence patterns under AV and VO

performed comparing bounce to stream coherence measures using a two-tailed

This was demonstrated using fMRI, which conditions and with regard to bounce versus . To minimize the impact of volume conduction, coherences were only considered significant when . - ,
integrates over time. fMRI does not provide stream percepts. the Colors represent t-scores, with hot colors showing moreco-
evidence for short timescale temporal dynamics. . . . . ' . |

The bounce/stream percept might be related herence in bounce trials and cool colors showing more coherence in stream trials. -
Under VO conditions different networks might ¢4 attention (Watanabe & Shimojo 1998), Theta (4 - 7 Hz) Alpha (7 to 13 Hz) Low Beta (13 to 21 Hz) High Beta (21 to 30 Hz) Gamma (30 to 50 Hz) S T-score
also be activated depending on the percept. which appears to have signatures in alpha, =
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beta and gamma bands (Sauseng et al., 2005; | %, o Cos 001‘06,50 0, o, 00, o Cos 2y, 6, 0, o, g
Methods Gross et al., 2004; Womelsdorf & Fries 2007). .”’.8 s e s e s e s -

64-channel (+2 EOG) continuous EEG at 2 kHz. 2

Filtered from 1 to 50 Hz and epoched from 300 ms before to
1100 ms after visual stimulus onset, baseline corrected, and
sorted by condition and response.

Average-referenced, artifact-rejected epoched data were
spline-fitted down to 1024 samples.

100 accepted sweeps were randomly selected per condition
per response per participant. (Fewer sweeps from some par-
ticipants.)

Grand averages created for audio-visual bounce (AVb), audio-
visual stream (AVs), visual-only bounce (VOb) and visual-
only stream (VOs).

All data processing was done using Edit (Neuroscan).

A small yellow dot served as a fixation mark.

Disks moved toward each other at a rate of 25 deg/sec

In AV and AO conditions, a 30-msec 1.5-kHz tone was pre-
sented via foam-insert earphones when disks overlapped
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Behavioral Results:
Bounce proportion in the VO and
AV cases are similar to those re-
ported in the literature (e.qg.
Sekuler et al. 1997). Error bars
are +/- 2 standard errors ofthe
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Results
Pre-event alpha, high beta and gamma fronto-central to occipito-parietal coherence was
larger for bounce than stream responses. Low beta was larger for stream than bounce.

Less evidence of differential coherence before the overlap event compared to VO, with the
exception of the low beta band. Post-event coherence diferences were assosciated with the
percept.

Discussion

Different coherence patterns are consistent with the possibility that bounce vs stream percepts
are due to differences in network dynamics. Theoretically, attentional dynamics are associated
with alpha, gamma and beta coherence and/or band power.

In our task, participants are asked to maintain fixation, not blink, and report bounce or stream.
Momentary changes in attention associated with fluctuations in network dynamics could lead to
the obtained VO results. In contrast, AV results appear less determined by pre-event dynamics
and moreso by the post-event exogenous stimulus features.

Stream > Bounce
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