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Magnetoencephalographic responses evoked by various

types of visual apparent motion stimuli
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The human visual system is considered to have at least two different mechanisms for
perceiving motions: one is for luminance-based (first-order) motions and the other for
non-luminance-based (second-order) motions. It is still controversial whether these
motions are processed by a common neural mechanism. Few studies have investigated
the neural processes involved in second-order motions even though it is known that there
are various kinds of second-order motions that may be processed by distinct mechanisms.
In this study, she examined the perception of first- and second-order motions using four
different types of stimulus attributes (luminance, contrast, texture, and flicker) in the same
experimental paradigm, and used whole head magnetoencephalography (MEG) to measure
human brain responses to apparent motion of these four stimulus cues.

MEG responses to all stimuli were recorded from the occipito-temporal area.
Response properties of these MEG resposes (peak latency and amplitude) varied with
stimulus cues except for contrast-defined motion (m'ean latency +/-SD: luminance;
187.1+/-17.4, contrast;186.6+/-22.0, texture; 189.7+/-22.9, flicker; 232.8+/-37.5. ms, mean
amplitude +/-SD: luminance; 62.5+/-22.2, contrast; 60.3+/-22.6, tex‘ture; 46.6+/-16.6;
flicker; 34‘.0+/-11.1 fT/cm). Estimated cortical response source locations by the single
equivalent current dipole (ECD) model were distributed in a small area around the upper
limb of the inferior temporal sulcus for each subject (possibly human MT/V5+).

" Further, she observed various effects of luminance‘addition to the non-luminance
cues on the response properties that could not be explained by the distribution of the
magnetic field strength and/or the visibility of the stationary object defined by the cues.
The response latencies for luminance-added-texture and that for luminance-added-flicker
significantly decreased (p<0.05), and the amplitude for luminance-added-flicker
significantly increased (p<0.01) compared wifh the values for each non-luminance cue
alone. Although the latency for luxhinance-added- contrast was the same as that for
contrast, the amplitude was significantly smaller than that for contrast (p<0.05). The
effect of luminance-addition indicates that the processes for the luminance and the
second-order cue are inherent in the cues, and they are interactive. Furthermore, the
results showed that luminance-based process works dominantly againét that for texture and
for flicker, although it works competitively to that for contrast. These results indicate
that there exist differences in the neural processes underlying apparent motion perceived
by various cues.

Together with previous studies that indicated a common mechanism for the perception
of apparent motion, she consider that the distinct “preprocessing” of each stimulus cue
occurs before the common process for apparent motion, and the response property changes
associated with different cues were related to differences in the preprocessing that may
occur within MT/V5+ and a widely distributed cortical network includixig the primary

visual cortex and the extrastriate cortex.
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