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Abstract

We usually get a lot of visual information visually, which we can efficiently process
owing to attention. Visual attention has been examined by using visual search tasks in which
observers are required to detect a target among distractors and the response times and accuracy
are measured. Various types of visual search tasks have indicated various characteristics of our
visual attentional mechanisms. One of those characteristics is to ignore old and irrelevant
information in a top-down fashion, called visual marking. Visual marking is shown in a preview
search task consisting of a display of a subset of distractors (i.e., old items) followed by an
additional display containing the remaining distractors and a target (i.e., new items). During the
preview period, an inhibitory template is formed under limited attentional resources, resulting in
the prioritization of the new items and the inhibition of the old items. The characteristics of the
inhibitory template have been shown by combining preview search tasks with other events or
tasks. Many previous studies have demonstrated the determinants that impair the inhibitory
templates resulting in inefficient visual searches. Regarding these findings, there are two
concerns. First, is there any possibility that the inhibitory template can be resistant to
degradation from visual disturbance and updated to increase search efficiency? Second, the
events or tasks combined with a preview search task in the previous studies were unrelated to
the target detection. Combining the events or tasks directly related to the target detection may
have any positive effects on preview search performances. The purpose of this thesis is, through
tackling these two issues, to extend to the understanding of visual marking and attentional
control under limited attentional resources. In Chapter 2, a new plasticity of the inhibitory
template was examined. When a singleton distractor that should be actively suppressed
appeared among new items, the suppression of the singleton was apparently integrated into the
inhibitory template for old items, suggesting that the inhibitory template can be updated. In
Chapter 3, a cueing task where the cueing can be directly related to the target detection was
combined. Regarding endogenous spatial cueing, visual marking did not function concurrently
with it. Either of the two effects should work alternately; observers would select whether they

used the inhibitory template or not every trial. On the other hand, regarding exogenous spatial



cueing, visual marking could function concurrently with it; observers would use the inhibitory
template without selection. As far as the combined paradigm is directly related to the target
detection, bottom-up attentional capture can be added to visual marking effects without
selection, while top-down control cannot be added to visual marking effect by the selection of
whether which top-down effect would be adopted. The findings from these experiments are
discussed in relation to theories of a preview search task and expanded to attentional control

under limited attentional resources.
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