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Auditory Gating Task 
Participants

- 6 neurologically healthy volunteers, (4 male), age range 22-34.

Task

- Average of 171 usable  trials consisting of two 40 ms square-wave 1000 Hz clicks 

presented binaurally 500 ms apart with a variable ITI ranging from 8-10 seconds.  

- Stimuli were delivered via Etymotic Research ER-1 ear inserts while participants 

sat in a dimly lit room.

Data acquisition

- 128 channel  BioSemi system

- 7 external EOG electrodes for horizontal and vertical eye movement monitoring

- Sampled at 512 Hz

Preprocessing (EEGLAB [5])

- Data were re-referenced offline to average and

filtered at 1-50Hz.

- Extended infomax ICA decomposition was

performed with PCA 64 reduction.

- Eye-blink correction achieved using ICA.

- Scalp and IC data re-filtered at 10-50Hz.

- Identification of the P50 IC was based on the time

course of activation and topographical projection.

Statistics

- Confidence intervals for the alternative hypothesis (H1) were obtained using a 

bootstrapping technique consisting of the difference between 20% trimmed means of 

1000 surrogate samples selected with replacement independently for each condition.

Bootstrapped ERPs

Below: Single subject IC envelopes for S1 (-100 500ms) filtered at 1-50Hz.
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Scalp IC
Above : Single subject ERP overlays with 

both filtering parameters at the level of the 

scalp and IC.

Left: Group average  ERP overlays as 

above.

Left: Group average  ERP overlays bootstrapped as 

above.

Below : Single subject ERP overlays bootstrapped to 

show periods of significant difference. 1-50Hz data only.
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- Using advanced signal processing methods the P50 gating effect can be observed at the 

level of single subject analysis in the context of a 1-50Hz EEG spectrum.

- A single cortical domain (based on ICA decomposition) that is at least partially 

responsible for the P50 gating effect at the scalp continues to be differentially active for 

several hundred milliseconds following the initial stimulation.

- Gating effects around the time of the P50 ERP take different power versus phase forms 

above and below approximately 10 Hz.

- The P50 gating effect is not an isolated event but rather a specific form of effect among 

a larger context of state change.

- Although the functional specificity of the various effects presented here are beyond the 

scope of this research, the methods described make possible several new analytical 

avenues for the investigation of the complex electrophysiological dynamics underlying the 

gating effect.

ICP50, a central projecting IC was identified in each subject.

This IC showed high frequency activation preceding 100ms and continued to show lower frequency 

activity during the period of the central N1 and P2. 

- The improved signal to noise ratio of IC 

signals over mixed scalp data reduce the 

width of bootstrapped confidence intervals. 

- Although early effects can be detected in 

the IC ERPs, low frequency oscillations still 

mask important high frequency differences.
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- The initial P50 effect can span the 

frequencies of at least 3-30Hz as 

demonstrated by both power and 

phase consistency differences.

- Effects following the P50 interval 

are constrained to frequencies near 

10 Hz and below.

-The form of the initial gating  

effects below approximately 10 Hz 

are dominated by a power change 

while the effects above 10Hz are 

dominated by phase consistency.
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Left : ERSP power and ITC phase coherence 

calculated using Morlet Wavelet analysis. ITC-ERSP 

differences illustrate the relative form  of power 

versus phase contribution to the ERP. Columns 

depict group averages, group masked z scores and 

averaged single subject masked z scores 

respectively. Colour ranges adjusted independently 

by plot to maximize resolution.

Bottom: Single subject ITC-ERSP masked z 

score differences.

The P50 component is an early marker of the ability to ‘gate out’ 

irrelevant sensory information [1], but due to its early latency and 

small amplitude it is often difficult to detect.  EEG data collected 

during the P50 paired-click paradigm is often filtered at 10-50Hz [2]. 

This removal of slow-wave activity makes P50 peak identification 

easier, but valuable ‘signal’ information may be lost.

We have applied three techniques to clarify P50 effects: Wavelet 

analysis that isolates power and phase characteristics by frequency 

over time, Independent Component Analysis (ICA) that un-mixes 

dense array EEG into a set of independent electrocortical processes 

underlying ERPs [3], and bootstrapping techniques that can 

document for individuals the timing of differential activation across 

conditions [4].

Goal: To combine advanced electrophysiological analysis techniques 

to describe complex P50 characteristics within the 1-50 Hz EEG 

range at the level of single subjects.

Scalp IC

1-50 Hz t(5) = 5.23, p < .01 t(5) = 2.34, p = .07

10-50 Hz t(5) = 4.26, p < .01 t(5) = 5.11, p < .01


