Is There an Object-Centered Coordinate Map in LOC? ....ciowe

Mark D. Lescroart, Kenneth J. Hayworth, Irving Biederman http://geon.usc.edu/~mark
University of Southern California Neuroscience Program

Methods

° In each of three experiments, fixating subjects viewed one of three types of stimuli appearing in the periphery.

° Subjects attended to a particular object- (or scene-) centered location on the stimulus. The attended spot rotated
around the stimulus at a particular frequency as the whole stimulus rotated around the screen at a different frequency.
° We assessed response modulation at each of the two frequencies by lagged correlation and Fourier analysis.

Experiment 1 Experiment 2 Experiment 3

Conclusions

° There is no millimeter-scale object-centered coordinate map in LOC.

Background

° Several studies™ have shown evidence for object-centered
tuning in macaque V4 and IT, as well as human LOC

° Other studies™ have shown that attention can change
receptive field properties.

° Computational models of “shifter circuits” explicitly predict a
transformation of the coordinate system of the visual

° The vast majority of the voxels, in all subjects, showed stronger modulation to
changes in absolute (screen) position than object-centered position.

° Thus it is likely that the circuits that mediate object-centered coding are smaller

representation from absolute to object-centered space.

© Standard retinotopic paradigms confound object-centered

position and retina-centered position.
° Could there be an object-centered map in LOC?
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Standard retinotopic mapping stimulus.
The wedge occupies both a retinotopic
and object-centered position.

, Object-centered reference frame

(position and scale invariant)

°4 Screen rotations
per run (72s each)
°9 Object rotations
per run (32s each)
° Stimuli appeared
once per second

°12 Screen rotations
per run (32s each)
°16 Object rotations
per run (24s each)

° Boundary elements
changed at 2 Hz

© 12 Screen rotations
per run (32s each)

° 16 Object rotations
per run (24s each)

° Both shapes
changed at 2 Hz

than the scale of MRI voxels.

° Consistent with other results showing sensitivity to object-centered position in V4

and LOC, a secondary modulation of activity, i.e., a second peak in the Fourier

spectrum at the frequency of the object-centered rotation, was observed in ~20%

of the voxels in V4 and LO in experiments 1 and 2.
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Results - Experiment 1
Within-Object Puzzle Piece
n=1

Results - Experiment 2

Within-Object Border Shape
n=2

Results - Experiment 3

Between-Object Relations
n=2
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