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Abstract

Abstract
In everyday life, our brains integrate various kinds of information from different modalities

to perceive our complex environment. Temporal proximity of multisensory stimuli is required

for multisensory integration. We rarely pay attention to the differences in arrival time of

auditory and visual inputs. In fact, the temporal factor of auditory and visual stimuli

influences the processing of our brain. Many researches have shown that temporal asynchrony

of visual-auditory stimuli can influence multisensory integration. But the neural activity of

audiovisual temporal integration remains unclear. In present study, we used behavior and

event-related potentials (ERPs) to examine the mechanism of audiovisual temporal

integration.

First, the visual and auditory stimuli onset synchrony and only the visual stimulus were

attended. This study used event-related potentials (ERPs) to demonstrate that onset

synchronous task-irrelevant auditory stimuli affect the audiovisual integration. The behavioral

results showed that the responses to audiovisual target stimuli were faster than that to

unimodal visual target stimuli. Four ERP components related to audiovisual integration were

observed. Those finding confirms the main neural activity of audiovisual integration when the

visual and auditory stimuli onset synchrony.

Second, the visual and auditory stimuli onset asynchrony (SOA= ±400 ms, ±150 ms, 0 ms),

only the visual stimulus was attended. Behavioral data and Event-Related Potentials (ERPs)

were recorded. The behavioral results showed that the responses to temporal asynchronous

AV stimuli were more accurate than unimodal visual stimuli. When the SOA was -150ms, the

reaction time was the fastest and hit rate was the highest, The ERP results showed that the N1

latency of biomodal AV was earlier than the sum of unimodal auditory and unimodal visual

stimuli in auditory preceding condition. These results suggested that the temporal

asynchronous audiovisual stimuli enhanced the visual detection.

Finally, the differences between audiovisual integration elicited by reliable versus

unreliable auditory stimuli were compared through behavioral and event-related potentials

(ERPs) experiment, and found that the temporal reliability of auditory stimuli can modulate

audiovisual integration at the early sensory processing stage.
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Chapter 2

Electroencephalogram and Event-related potentials

Summary
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2.1 Electroencephalogram (EEG)
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3.2 Methods
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2) Event-related potential (ERP) analysis
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5.3 Data acquisition and analysis

5.3.1 Behavioral analysis
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5.3.2 Event-related potentials (ERPs) analysis
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5.4 Results

5.4.1 Behavioral data
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Mean Response Times and Hit Rates

Reliable condition Unreliable condition

Response Times (ms)

Visual (V) 623(57) 626(42)

Audiovisual (AV) 607(48) 609(42)

Hit Rates (%)

Visual (V) 88.9(6.0) 82.6(6.0)

Audiovisual (AV) 91.8(3.8) 88.5(5.2)
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5.4.2 ERP waveforms
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5.4.3 Reliable auditory stimuli’s effect on Integration
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5.4.4 Unreliable auditory stimuli’s effect on Integration
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Chapter 5 The Effects of Temporal Reliability
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Appendix-- Simple Introduction of EEG Apparatus
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