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In real life, a mass of information bombards us. Attention as a basic cognitive function can help us to select the useful information and filter out other
useless. In this filtering process, two mechanisms are involved, i.e., endogenous and exogenous. Exogenous attention, which is also called involuntary
or stimulus-driven attention, can be triggered reflexively by a salient sensory event from the external world. In contrast, endogenous attention is also
called voluntary or goal-driven attention and involves a more purposeful and effort-intensive orienting process.

For exogenous attention, there are two types of effects, i.e., facilitation and inhibition. Facilitation effect refers to faster responses to a target appearing
at the previously attended location (also called the cued location) than to a target appearing at an unattended location (uncued location). Inhibition effect
(also called inhibition of return) refers to slower a slower response to the target presented at the cued location than the target presented at the uncued
location. The Chapter 2 summarized previous studies to investigate the mechanisms of exogenous inhibition of return.

For the endogenous attention, a visual spatial cue, such as left or right arrow, can trigger a spatial orienting of attention and guide us to where a target
might be presented. Similarly, a visual temporal cue, such as inner or outer circle, can trigger a temporal orienting of attention and predict when the
target could appear. This thesis aimed at investigating how a visual spatial or temporal cue modulates event-related potentials (ERPs) corresponding to
auditory (Chapter 3) and visual (Chapter 4) processing. Utilizing the high temporal resolution of ERP, the real-time neuronal activity at a millisecond
scale can be observed and thus determine which stage(s) of processing are modulated differently or similarly by the visual spatial or temporal cue. A
classic cue-target paradigm was applied in three ERP studies. In this paradigm, a left or right arrow was served as a visual spatial cue to predict left or
right lateralization of target stimuli, while an inner or outer circle was served as a visual temporal cue to predict short or long time interval prior to the
target stimuli. Participants were instructed to respond to auditory and visual target. The ERP results of three studies showed that the visual spatial or
temporal cue modulates the auditory, visual, and audiovisual processing differently, but partially overlapping.

The present thesis investigated how a visual spatial or temporal modulate the unimodal auditory, unimodal visual and bimodal audiovisual processing.
In daily life, vision and sound signals can be integrated in the human brain and provide a coherent cognition of the real world, which is called audiovisual
integration. Therefore, future studies will focus on investigate whether spatial or temporal orienting of attention modulates audiovisual integration with

ERP technique.
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