EYE MOVEMENTS REVEAL H ERARCHI CAL MOTI ON PROCESSI NG
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Pur pose

In the anal ysis of visual notion

| ocal features such as orientation

are analyzed early in the cortical processing stream(V1), while

i ntegration across orientation and space is thought

to occur in higher cortical areas such as MI, MST, etc.

If all areas provide inputs to eye novenent control centers,

we woul d expect that |ocal properties would drive

eye novenents with relatively short |atencies, while globa

properties would require |longer |atencies. Wen such |atencies

are observed, they can provide information about when (and where?)

various stinulus properties are anal yzed.

Met hods:

The stimulus enpl oyed was an elliptical Gabor patch with a drifting carrier
in which the orientations of the carrier grating and the contrast w ndow
were varied i ndependently.

We have previously denonstrated that the directiona

percepts evoked by this stimulus vary between the "grating direction"

(the normal to the grating's orientation) and the "w ndow direction" (ARVO 91,
94),

and that simlar effects can be observed in reflexive eye novenents (ARVO 95).
Subj ects viewed such a stinulus

while attenpting to nmaintain steady fixation on the center of the pattern

and the small reflexive eye novenents ("stare OKN')

wer e recorded.

In the middle of the trial

the orientation of either the grating or the w ndow was rotated

snoot hly by 30 degrees.

Resul t s:

Responses to the shift of both grating orientation and wi ndow orientation are
seen in the average OKN sl ow phase velocity. Gating rotations produce
arapid OKN rotation to the grating direction (100 ns | atency, 300 ns tine
constant),

foll owed by a sl ower rebound

to the steady state perceived direction nmdway between the grating and wi ndow
directions. Wndow rotations, on the other hand, evoke a slower response (200
nms | at ency,

500 ns tine constant).

Concl usi ons:

The results denonstrate nultiple cortical inputs to eye novenent control

a fast, early input driven by orientation, and a slower input from higher
areas sensitive to global stimulus properties.
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