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Figure 4. Top: A sinusoidal time series with 10 and 25 Hz components with noise sampled from a normal e Some beta events were characterized by 3 sharp deflectionin the ECoG
distribution (1 = 0 and o = 0.5). Bottom: Discrete Fourier transform with two distinct peaks at 10 and 25 Hz, di h d . ~
indicating the underlying frequencies. recording whose duration was ~50mes.

MethOdS tO Record Beta at leferent  Both observations are similar to the MEG and LFP analysis in Sherman

Spatlal Scales Wavelet Transforms and Spectrograms et al. PNAS 2016, suggesting the beta events in the ECoG signal are
generated by similar processes.
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EEG and MEG are two common ways to non-invasively record brain activity. While it is valuable to know which frequencies are occurring throughout the
LFP is an invasive method of measuring brain activity and requires insertion time series, it is vital that we are able to identify transient oscillations. This N .
of electrodes. necessitates adding the dimension of time to our analysis. ext steps:

microelectrode

a. Quantify features of the ECoG beta events to determine if they have a
characteristic waveform.
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b. Apply computational neural model to delineate mechanisms of beta
events in ECoG data.

c. Investigate median nerve evoked responses and compare across
100 modalities (MEG/EEG/ECoG).
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Figure 2. These diagrams show how the sources of electrical current (JP) in pyramidal neurons are identified

via MEG and LFP. (Sherman et al. PNAS 2016) d. Compare signalsin health and diseased subjects.
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invasive procedure because the
electrodes are placed directly on the
cortex. This decreases the likelihood
of the signal being lost in

background noise. Figure 3. An ECoG strip in use. (AnalyzeDirect.com)

, o . | , ECoG data was obtained through Dr. Wael Assad and Dr. Shane Lee.
Figure 5. Top-left: A chirp with an initial frequency of 10 Hz and a final frequency of 80 Hz. Top-right: The

discrete Fourier transform is unable to show the evolution of the frequency. Bottom-left: Built-in spectrogram Thank you to Dr. Jones for the Opportunity to work with the Jones
function in Python’s matplotlib package showing the increase in frequency. Bottom-right: Continuous wavelet
transform of the signal, indicating an increasing frequency. Laboratory.




