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Computational Methods
in Auditory Neuroscience

¢ Single Cell Modeling of Coincidence Detection

e MEG Analysis Methods

¢ Neural Coding in Auditory Cortex

{ Temporal aspects of neural processing }
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MEG — Magnetoencephalography

e Non-invasive technique

¢ Simultaneous Whole Head recordings (~200)

e Sensitive ~100 fT (107!3 Tesla) ~ 10* neurons

e Temporal Resolution ~ 1 ms
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MEG @ UMCP
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MEG Variability
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Independent Component Analysis

wi0'E Heatt Beals
15 I I I I I I I I I I I
% 1}
=
=
T &
=
o
=
= 0
=
1 1
5 10 15 20 25 30 35 40 45 il a5
Time [zec]
% 107 Heart Beats
15 I I I I I I I I I
%m- -
=
=
2 st :
=
o
=
= 'ﬂq WHIHWHNN
=
1 1 1 1 1 1 1 1 1
0.5 1 1.5 2 2.5 3 35 4 4.5
Time [zec]

Analysis by Ahmad Gheith and Nikos Kanlis

Computational Sensorcimotor Systems Laboratory



Cortical Surface EEG Before ICA
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ICA & Cortical Surface EEG

Analysis by Nikos Kanlis
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ICA Reveals Cortical Traveling Wave
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MEG/EEG Methods

e Potentially Poor Signal to Noise Ratio (Neural
Variability)

BUT...
e Access to Signal available via clever methods

¢ Independent Component Analysis

e Spectral and Spectro-Temporal Methods

e Phase Correlational Methods

® /77

e All methods require knowledge of underlying
biology and neuroscience
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