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So...

In general, this is the point. Frequency analysis 
allows examination of asynchronous (induced) 
activity that is not visible in an ERP analysis.

Time-Frequency analysis in principle captures 
both, but can also be harder to interpret.



Segmented Data = Evoked + Induced

Average Data = Evoked

Segmented Data – Average Data = Induced



The Fourier Theorem



Recall…

Simply put, the Fourier theorem states that any 
waveform can be decomposed into a series of 
Sine waves.

As we noted previously, this is important in EEG 
research because it allows us to examine activity 
at different frequency bands.





Fast Fourier Transforms







So…

Essentially for each subject you can get a 
number that quantifies the amount of power in 
a given frequency band for each channel. Then, 
statistics can be done accordingly.



How does it work?



signal .product sinewave = power

repeat for each sine wave frequency 





How many frequencies?

This is actually based on the data.

resolution = sampling rate / data points

To get 1 Hz resolution at 500 Hz you need 500 
data points or 1000 ms of data.







Zero Padding

You can add zeros (literally zeros) to your time 
series data to increase the resolution as needed.

Imagine you have segments of EEG that are 
short, you can add zeroes to the end to increase 
the frequency resolution.









Note, the general decrease in the power spectra follows a power
function as is to be expected.



Important Point

The FFT decomposition is a PERFECT 
deconstruction of time series data into the 
frequency domain – no information is lost.
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