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Temporal structure and dynamic neural mechanism in visual attention
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Abstract: Attention shapes what we see and what we act upon by allocating limited resources to certain parts of visual display in a
selective and adaptive manner. While most previous studies in visual attention mainly focused on the attentional distribution over
space or features, recent studies have revealed that temporal dynamics also plays a crucial function in visual attention. This paper
reviews the representation, function and neural mechanism of temporal dynamics in visual attention from the following four aspects:
(1) Tracking dynamic structure of external stimulus by attention; (2) Intrinsic dynamic characteristics of attention; (3) Time-based
multiple object representation; (4) Relationship between visual dynamics and classical attentional phenomena. We propose that the
dynamic structure and temporal organization are fundamental to visual attention, and the research on it might provide new solutions to

many unresolved issues in visual attention research.
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SUSTAINED ATTENTION SEQUENTIAL SAMPLING
concatenated
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Fig. 1. Flexible sequential sampling during sustained attention
task. The left column is the sustained attention task. In the first
row, the subjects were asked to attend the cued object, while
completely ignoring the other object; in the second row, 75%
targets were presented in the cued object, another 25% were
presented in the uncued object; in the last row, the subjects were
asked to attend the two objects with equal effort. The middle
column is an illustration of the attentional behavior. When a sub-
ject is asked to pay attention to an object with 100% cue validity,
he/she will first sample the cued object and then rarely switch
to the uncued object; when the attention is required to be more
evenly distributed on the two objects, the two objects will be
sequentially sampled with equal magnitude. The right column is

[49

the experimental data ™, and sequential sampling under differ-

ent conditions were shown in the a-band power of the temporal

response function.
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