




























































∆ψ = 2π

1 mm

Isotropic Model

Data from Turtle Visual Cortex





  

Active Sensation by Rat:
Loop Dynamics in Vibrissa Sensorimotor  Control
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Free Ranging Rat (Blindfolded) that is Whisking in Air in Search of a Food Tube

Consecutive Video Rate Fields (60 Hz acquisition)





























Neocortical Parcellation in Rat
Flattened hemisphere with cytochrome c oxidase stain
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Figure courtesy of Ford Ebner Laboratory
(Assignments after Fabri and Burton 1991)
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Simultaneous Recording of EMG and Single Units in S1 Cortex

Time

Fee, Mitra and Kleinfeld 1997





 

Single Unit Activity in Vibrissa S1 Cortex Codes the Amplitude
               of  Vibrissa Position During Free Whisking

Fee, Mitra and Kleinfeld 1997; O'Connor, Berg and Kleinfeld 2001

Normalized EMG Envelope [V/Vmax]
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Predicted EMG, E    (t)

Measured Spike Train,
S       (t)

Trial Averaged
Transfer Function, K(t)
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    The Output of Units in S1 Cortex Can Be Used to Predict the
Position of the Vibrissae (Mystatial EMG) on a Single-Trial Basis
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Facial Nerve Block to Determine if the Free Whisking Response in
 S1 Cortex Results Peripheral Reafference versus Efferents Copy

Key: The Ipsilateral EMG Provides a Coherent Reference



  

Fee, Mitra and Kleinfeld 1997

Intact Nerve
Block

Recovery

Phasic Coherence between Vibrissa Position and Spiking in S1 Cortex
Depends on Peripheral Reafference - Not an Efferents (Central) Copy

Right EMG - Right S1

 In Contrast, Coherence between the Slowly Varying Envelope of Vibrissa
Position and Spiking in S1 Cortex Depends on an Efferents (Central) Copy

Normalized EMG Envelope [V/Vmax]
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Stimulation of Vibrissae with the Facial Nerve Blocked
 Does Not Inpede the Sensory Response in S1 Cortex 

Fee, Mitra and Kleinfeld 1997
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