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Looking at a visual target IS
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Adjustment of eye and head orientations : neural control

P 2N

Kleine et al. JNP 2002

CEREBELLUM

I Caudal part of I
l Fastigial Nuclei l

[\ Proprioceptive signals

Lobules Vic-Vil = <

|
i
I | Vestibular
[ Pontine Nuclei ][ Inferior Olive ] Organ

(NRTP, DMPN) (cMAQ)

FC FP
deep Superior Colliculi Pontine and Medullary

rostral caudal lar Formation
(NRPO-C, NRG)

Neck

MatuneurunsH siiisalea ]

1
Extraocular
muscles

Motoneurons

Adjustment of eye and head orientations : neural control

Kleine et al. JNP 2002
e 2

CEREBELLUM

Lobules Vic-VII

Pontine Nuclei
(NRTP, DMPN)

FC
deep Superior Colliculi
rostral caudal lar Formation ||

(NRPO-C, NRG)

Motoneurons
muscles

Neck
Motoneurons Piisclca

Extraocular ]

From the retina to premotor commands

Primary -
motor <L
cortex

[ %

" Frontal
Eye Field

Superior
Colliculus

Largely incomplete schema - Paramedian
- Pulvinar Pontine
- Nucleus of Optical Tract Reticular

N y Formation
- Superior Colliculus (HOR)
- etc..




Recording of eye movements

Electro-magnetic induction
Scleral coil

2 magnetic fields : Hand V

Two types of eye movement
in response to the motion of a visual target

rapid : saccade
slow : pursuit

same muscles and motor nuclei BUT largely distinct cerebral populations
two premotor input : PHASIC (burst) and TONIC
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afferent_pathways.

ae RAE : retinal acceleration error
RVE : retinal velocity error
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

of New York University Medical Center,

ysiology and Bis
550 First Avenue, New York. NY 10016, US.A.

. . Position error ‘Understanding of brain function is often limited by
Kinematic the tacit acceptance of concepts known to be basically
measurements Velocity error inappropriate. An example is the tenet that the brain,
(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 s upon the con-
cept of simultaneit il
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REVIEW | The Role of Eve Movements in Perception, Cognition, and Action

Neurophysiology of visually guided eye movements: critical review and|
alternative viewpoint

© Laurent Goffart.'* Clara Bourrelly.' and Jean-Charles Quinton®
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RrEsearcH articL | Control of Movement

Gaze direction as equilibrium: more evidence from spatial and temporal
aspects of small-saccade triggering in the rhesus macaque monkey

©Zind V. Hafed'3* and © Luurent Gofart™

CHAPTER

Kinematics and the
neurophysiological study
of visually-guided eye
movements
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Retinal Slip (RS

HEp = -064/.09° (18)

“eye crossing time,” which is
ye to cross the target at constant eye
For saccade trials. Ty was evalu-

‘before saccade onset

precisely capture the target, where it is when it is there

they undershoot the target (lag

Retinal Slip RS

7€) which is
for the eye to cross the targef at constant eye
/RS). For saccade trials. Tyy was evalu-
retinal slip and position error 125 ms
before saccade onset
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DUAL DRIVE HYPOTHESIS




DUAL DRIVE HYPOTHESIS

UNBOUNDED REMAPPING HYPOTHESIS

FUTURE 2
The superior colliculus and the sicering of saccades toward a moving
visual target
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‘The caudal fastigial nucleus and the steering of saccades toward a moving ‘The caudal fastigial nucleus and the steering of saccades toward a moving
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Old dogmas and new axioms in brain theory

Andras J. Pellionisz

Department of Physiology & Biophysics, New York University Medical
Center, New York, N.Y. 10010

There may be no more important task for theory in any branch of
science than removing old dogmas — those that are proven
inappropriate yet linger — and replacing them with new axioms.
This task is acutely important in neuroscience, which is present-
ly undergoing a metamorphosis from a largely descriptive
(“soft”) science where the fundamental assumptions are taken
for granted into an exact discipline with its own mathematized
brain theory, in which case the axioms must be explicit. The
process of identifying implicit fundamental assumptions, fol-
lowed by the adoption of proper axioms and the removal of
inappropriate dogma, is a most difficult and often thankless job.
The ground must nevertheless be cleared if one expeets to build
asound, mathematical brain theory on the foundation ofa newly
established set of axioms.
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