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Intracellular Recordings in Visual Cortex
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Reliability of Spike Timing
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Spike Time Synchrony in the Cat Thalamus
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Supralinear Reliability by Synchrony
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Correlation Strength in Barrel Cortex



Attentional Gain Modulation

Firing Rate = Feature x Gain
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Impact of Correlated Spike Trains

Salinas and Sejnowski, 2001



Fries, Reynolds, Rori and Desimone, 2001

Attention Increases Spike-time 
Coherence of Gamma Oscillations
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Attentional Modulation of Spike-Field Coherence

Buffalo and Desimone, 2004
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Network Model of Attention

Hodgkin-Huxley 
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Inhibitory Synchrony Modulates 
Firing Rates of Pyramidal Neurons

σinh = 8 σinh = 2 σinh = 8

R
at

e
R

as
te

r

Time (ms)

Tiesinga et al., 2004



Optimal Gain at Gamma Frequencies
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SYNCHRONY 
REGULATES

FLOW OF
INFORMATION



EEG Source Mixing Problem
CSF

EEG Cocktail Party



Blind Source Separation
Separation of Music & Speech

Experiment-Setup:
- office room (5m x 4m)
- two distant talking mics
- 16kHz sampling rate

40cm

60cm



PCA finds the 
directions of 
maximum 
variance 

ICA finds the 
directions of 
maximum 

independence



ICA Applied to EEG Data



Eye movement

Muscle activity



EEG Artifact Rejection
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Experiment

Task: Fixate cross while covertly attending to green box. Press button 
when circle is flashed in green box.

Session: 30 76-s task blocks, including 120 targets and 480 nontargets in 
each of the 5 locations.

Subject: 28 normal control, 14 autistic and 8 cerebellar lesion  subjects.
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