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Overview: Wednesday, June 13th

9:00am to 10:20am EEG and ERP Data Analysis II (with practical) 

10:40am to 12:00pm EEG and ERP Data Analysis II (with practical)

12:00pm to 1:00 pm LUNCH

1:00pm to 2:20pm EEG and ERP Data Analysis III (with practical)

2:40pm to 4:00pm EEG and ERP Data Analysis III (with practical)



Data Preprocessing II



DC Detrend (optional)



DC Detrend

Removes a continuous DC slope from each 
segment.

Note, this step, if used, should be done before 
ocular correction.





DC Detrend Demo



Ocular Correction (Thursday)



Channel Interpolation



Channel Interpolation

Essentially, you replace a channel with data from 
the surrounding channels. 

Given the propagation of the EEG signal this is not a 
bad idea in principle.

Can be done via a variety of methods – most 
typically as an average of the surrounding channels 
or using a method based on spherical splines.





Channel Interpolation

Never interpolate:
1. Your channel of interest(s)
2. Reference channels
3. EOG channels
4. Too many channels

Always visually verify the interpolation looks 
reasonable.
Do not be afraid to throw out bad data!



Channel Interpolation Demos



Baseline Correction









Baseline Correction

Perhaps the easiest step to understand mathematically.

For each segment, the mean voltage is taken for the baseline 
period (e.g., -200 to 0 ms) and that is subtracted from every time 
point.

This is done separately for each segment for each channel.







ERP Analysis of Memory-Guided Reaching  363

potentials and peak acceleration/deceleration revealed that the mean amplitude 
of the potential at 50 ms was significantly correlated with peak acceleration (r = 
-0.48, p < .001) and the mean amplitude of the potential at 300 ms was significantly 
correlated with peak deceleration (r = .47, p < .001)(Figure 6). No effects were 
observed for target displacement, nor was an interaction between experimental 
condition and target displacement observed (p’s > 0.05).

Figure 5 — Grand average ERP waveforms locked to movement onset for proximal (a) 
and distal (b) targets in the visually and memory-guided conditions. The topography map 
reflects the scalp distribution of the maximal peak difference between the visually and 
memory-guided waveforms.



Baseline Correction Demos



Artifact Rejection



Artifact Rejection
The idea in principle is very simple… use some form 
of criteria to identify artifacts and then remove 
those trials from a data set.

You can mark artifacts manually or automatically. I 
would recommend automatically to avoid 
introducing bias.

With that said, in some instances gross artifacts 
should be marked manually (for ICA).



Artifact Rejection
Criterion 1: Gradient

Essentially, the difference between any two 
sequential points in time.

Typically, a value of 10 uV/ms is enough to catch 
“bad data” and not lose any “good data”.





Artifact Rejection

Criterion 2: Max Min

Essentially, the difference between the maximum 

and minimum voltage in a segment,

Typically, a value of 100 uV/ms is enough to catch 

“bad data” and not lose any “good data”.





Artifact Rejection
Criterion 3: Amplitude

Essentially, the absolute maximum or minimum 
voltage that is acceptable

There is no need to use this if you use max min and 
gradient criteria.





Artifact Rejection
Criterion 4: Low Activity

Essentially this looks for segments where the 
deviation in voltage is below a certain range, say 
0.5 uV over 800 ms.

This is essentially a check for a flat channel.

Re-referencing will distort flat channels so this is 
effectively useless.



Artifact Rejection

Some thoughts…

1. It is important to keep track of the number of artifacts 
by condition to look for systematic differences.

2. Make sure you eyeball what is being thrown away.

3. Use the most conservative artifact criteria as possible.



And this finally, might be the 
information needed to remove 

channels and interpolate them. So... 
Back to the start if you need to...



Artifact Rejection Demos



Participant Averages



Participant Averages

A lot of the analysis we have done has been 
automated, or at least has the potential to be 
automated.

Before you generate a participant average you 
should always take a visual inspection of the 
segments going into the average for anything 
“weird” and potential remove these segments 
from analysis.





Participant Averages

A lot of the analysis we have done has been automated, 
or at least has the potential to be automated.

Before you generate a participant average you should 
always take a visual inspection of the segments going into 
the average for anything “weird” and potential remove 
these segments from analysis.

In Brain Vision -> Edit Markers, and change to Bad Interval



Making an Average

Normally, the average participant waveform is for all trials in the experiment. 



Making an Average

However, you could generate an average of the first half and compare it to the 
second half.



Making an Average

Individual Channel Mode is generally when you treat channels differently and are 
expecting a different number of segments for each channel.



Making an Average

Odd – Even Averaging is a way to establish validity of an effect. You could compare 
the average of all the even trials to all the odd trials to verify the consistency of an 
effect for instance.



Making an Average

The Standard Deviation set shows an estimate
of the standard error of the waveform.



Making an Average

SNR will calculate an estimate of the signal to 
noise ratio for each channel. This can be 
viewed through “operational infos”.



When done however…

You will have an average waveform, or ERP, for 
each participant for each experimental 
condition.





Participant Average Demos



Order of Operations

Most of these steps are linear – they can be interchanged.

For instance, if you are using gradient and max-min criteria for 
artifact rejection then it does not matter if it comes before or 
after baseline correction.

There are some exceptions…



Order of Operations

Rereference

Always reference on continuous data as soon as possible.



Order of Operations

Filtering

Always filter continuous data to avoid edge artifacts.



Order of Operations

DC Detrend

Must be done before ocular correction.



Order of Operations

Ocular Correction

Should be done as early as possible after segmentation and 
before artifact rejection.



Order of Operations

Channel Interpolation

Always interpolate bad channels after ocular correction but 
before artifact rejection.


