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RAE : retinal acceleration error
RVE : retinal velocity eror
RPE : retinal position error
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SPACE-TIME REPRESENTATION IN THE BRAIN.
THE CEREBELLUM AS A PREDICTIVE
SPACE-TIME METRIC TENSOR
A PrLuionisz and R. Lunds

ysiology and Bis New York University Medical Center,
550 First Avenue, New York, NY 10016, US.A.
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Position error ‘Understanding of brain function is often limited by
ts Velocit) the tacit acceptance of concepts known to be basically
measuremen felocity error inappropriate. An example is the tenet that the brain,

Kinematic

(spatial / temporal) in its internal workings. utilizes space-time reference

Accel. error frames similar to those used in classical mechanics.
However, the utilization of separatc systems of
coordinates for space and time hinges upon the con-
cept of simultaneity. Since within the brain there is no
ity agent to the
light, the classical usage of separate space and time
i is i i in the case of ibis
the inner workings of the CNS.
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Foveal projection of target image
requires tonic contraction of neck muscles
—> head direction
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Looking at a visual target IS
contracting multiple muscles
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Reticulo-cerebellar interactions
and the adjustment of eye and head orientations
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Head direction as equilibrium
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Fastigio-reticulo-spinal perturbation

- cervical dystonia




Cervical dystonia

Muscimol (right cFN)

Goffart & Pélisson J Neurophysiol 1998 (head free cat)
Quinet & Goffart J Neurophysiol 2005 (head free monkey)
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Gaze direction as equilibrium
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Fastigio-collicular perturbation
-> fixation offset

Fixation offset in the monkey
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I Neurophysiol 3367, 2004
‘st pobished June 30, 2004; doi 10.1152n.01 199.2003.

Deficits in Saccades and Fixation During Muscimol I[nactivation of the Caudal
Fastigial Nucleus in the Rhesus Monkey

(Goffart, Chen & Sparks J Neurophysiol 2004).

‘The caudal fastigial nucleus and the steering of saceades toward a moving

Pursuit disorder and saccade dysmetria afier candal fastigial inactivation in
the monkey
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