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Auditory Rhythms in Speech
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o Amplitude
Modulation (AM)

® [requency
Modulation (FM)

o Other
(e.g. binaural)




Slow Neural Rhythms
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o 2—20Hz Critical rates for speech
generating, or competing with

o e 7 Delta, Theta

o 8 — 12 Hz Alpha

o 12—-30Hz Beta

o 30+ Hz Gamma



Slow Rates = Speech Processing
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Denoising 1s Critical
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o Focus: Neural background noise

o Example: Data driven spatial filtering,
e.g. Denoising Source Separation (DSS)

o Generates spatial filters & their outputs
(“components” )
o ordered by reproducibility
o Ist component “maximally
reproducible” = stimulus driven



Temporal DSS Examples
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o Most reproducible
filter & component

o Optimally filters out
trial-to-trial-variable
signal = neural noise

o Filter can be applied
to other signals, e.g.
single trials

de Cheveigné & Simon, J. Neurosci. Methods 2008
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Alpha Phase Parameter
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Challenges Overcome
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o With careful attention paid to noise
and variability

— denoising, cross-validation, etc.

Faint, variable signals can be made
robust & reliable



Apphcauon Natural Speech
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o Lengthy natural speech stimuli (2 minutes
of “The Legend of Sleepy Hollow™).

o MEG response cleaned with DSS and
reverse correlated with stimulus

o Robust MEG representation of Speech,
even after a single presentation: STRF
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MEG Representatlon of Speech
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Multiple Speakers No Problem
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o Speech impulse
responses to speech
from multiple
simultaneous speakers

Unattended Speech

Atténded Speech
o Speech representation

strongly modulated by 0.1 o oi1 02 03 oi4
attention R,  Tmels

Single Speéker
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Nai Ding (in preparation)



Summary

X 3 E - v oy .“"’“: y L ok L . r - L - v -
YOOI LR A s & Tt G A o G DA T S A 45 = Rigre Con st S 6 B BTN Rl 22000 w1 i it DGy i el i e BN

o Slow rhythms critical to neural
representations of speech

o Stimulus generated slow rhythms are
easily masked by intrinsic rhythms and
other neural background

o Neural representation of speech and
other speechlike sounds can be made
visible and robust
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