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Mechanisms of attention selection based on perceptual organization and
individual differences
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Fragmentary sensory inputs are organized according to stimulus and knowledge
factors,and forming figure region (object) from the background is fundamental for cognition. This
research obtained findings regarding its basic mechanisms and individual differences as follows.
1. Multiple stages of processing regarding three aspects of perceptual organization (visual grouping
by feature similarity, object based on learning such as letter, letter-string, visual word, and
figure enhancement with subjective contours) were visualized by event-related potential and the
stages on which attention operates were specified.
2. In the above investigations, some processes were found to vary with the extent of symptoms of
autism-spectrum disorders (ASD), attention-deficit hyperactivity disorders (ADHD), and sex in
healthy participants.
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Fig.1 Left: Example of standard stimuli with slit of different directions. Right: ERPs at right occipito-
temporal electrode site (PO8) for standard stimuli are shown separately for participants with low and
high inattention scores.



Attend line-color
?—4|—4l—|

Attend-Line

— Word — Nonword — Symbol

P1
= f A
%k =~ <
P7 ¢ P8
N1
r . + + 4k . . . . . 4
Attend string-color Attend-String
6 T
(= s
wr = e
o
= P7 P8
£ C1
< N1
100 ms 300-600 ms (7 steps) Time } - + + + 4 * + + + + + "
200 0 200 400

Time (ms)

Fig.2 Left: Example of stimulus sequence. Right: ERPs at left and right temporal electrode sites (P7,
P8) for word, nonword, and symbol are shown separately for attend-line and attend-string conditions.
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Fig.3 Left: An example of stimuli and stimulus sequence of a temporal prediction paradigm. Right:
Figure enhancement (figure minus control) of reaction time as a function of hyper-activity scores of the

adult ADHD self-report scale v1.1 (WHO).
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