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Results

Discussion

» The Medial Superior Temporal (MST) region of
the primate visual system responds to both
radial and rotational motion [1-3]. Despite this
shared MST activity, prior studies reveal
differences between radial and rotational
judgments of random dot stimuli [4-9]. Here,
we used plaid stimuli to investigate differences
between radial and rotational speed
judgments. After pilot data revealed little or no
effect for opposite motion directions, we
investigated whether combining radial and
rotational motion differentially affects radial
and rotational speed discrimination.

Method

» Participants: 24 Denison University students.

» Task: Which side (L/R) contained faster radial
motion (radial motion task), or faster rotational
motion (rotational motion task)?

Stimuli: On each trial, a pair of bilaterally
presented plaids either rotated, radiated, or
both. One plaid moved at the standard speed: 2
octaves per second or 2 revolutions per second,
respectively, in radial and rotational trial-blocks.
The other moved slower by various amounts.
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F(1,23) p pEta®2  Power
d' 29.077b  0.000 0.558 0.999
RT 6.868b 0.015 0.23 0.709
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Task-by-Stimulus Interaction
F(1,23) p pEta”2  Power
d' 53.110 <0.001 0.698 ~1
RT 3.805 0.063 0.142 0.464
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Task-by-Stimulus Interaction
F(1,23) p pEta”2  Power
d" 21.370 <0.001 0.482 0.993
RT 12.625 0.002 0.354 0.925
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Task-by-Stimulus Interaction
F(1,23) p pEta®2  Power
d' 14.097b  0.001 0.38 0.949
RT 2.974b 0.098 0.115 0.379
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Task-by-Stimulus Interaction

F(1,23) p pEta”2  Power
d' 48.944b <0.001 0.68 ~1
RT 36.200b <0.001 0.611 ~1
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Task-by-Stimulus Interaction
F(1,23) p pEta®2  Power
d 13.249 0.001 0.366 0.936
RT 7.333 0.013 0.242 0.737

Masked d' ~0.73 (77% Crct)
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Task-by-Stimulus Interaction
F(1,23) P pEta”2  Power
d' 25.889b <0.001 0.53 0.998
RT 11.311b  0.003 0.33 0.896

» Combining radial and rotational motion impaired

radial speed discrimination significantly more
than rotational speed discrimination. This
differential impairment occurred across signal
strengths, and also after controlling for either
“masked” and “unmasked” performance levels.

The results from our plaid stimuli extend those
from prior random-dot studies that also showed
distinctions between these MST-mediated (radial
versus rotational) motion judgments [4-9].

Future experiments are needed to determine
whether the present task effects reflect local
speed differences, which can influence radial and
rotational speed judgments [10-13].
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