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Velocity coding process in motion perception
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Perceived velocities of moving gratings were measured by a matching method for velocities
ranging from Q.75 to 12.0deg/s in non-adaptive and adaptive situations. In non-adaptive
situations, moving gratings of higher spatial frequency were perceived faster than those of lower
spatial frequency, independent of differences of moving directions or eccentricities. The effect
was saliently observed in fast velocity conditions. The contrast of moving grating also affected
perceived velocity. The low-contrast gratings were perceived slower than the high-contrast
gratings and this effect interacts with the spatial frequency effect. In adaptive situations, if
adaptation grating moves faster than test grating, perceived velocity was reduced. The reduction
was greater in the same direction than in the opposite direction and this direction specificity was
more saliently observed in the large eccentricity. The reduction was also greater in adaptation
gratings of higher spatial frequency than in those of lower spatial frequency, The increment of
perceived velocity was observed in the fast-iest and slow-adaptation combination in the same
direction. A velocity-coding model was proposed to explain these results.
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#F1.

Exp. I Exp. I Exp. I
Test Stimuli
Speed 0.75-12.0 deg/s 1.58-4.74 deg/s 2-8 deg/s
Direction Left, Right Right Left
SF 0.25-1.0¢c/deg 0.25-1.0c/deg 0.37 ¢/deg
Luminance 135 ed/m® 25.5 cd/m? 8.4 cd/m®
Contrast 969 5-609%% 929
Eccentricity 3, 10 deg 3 deg 3deg
Adatation Stimuli
Speed 0.00-16.0 deg/s
Direction Left, Right
SF 0.37 c/deg
Variable Stimuli
Direction Right Left, Right Left
SF 0.5 c/deg 0.0 c/deg 0.37 ¢/deg
Eccentricity 3 deg 3 deg 3 deg
Condition Number 72 54 72
Subject Number 10 2 3
Repeat Number 2 10 2
Exp. IV Exp, V Exp. VI
Test Stimuli
Speed 1.4-5.6 deg/s 2.8 deg/s 1.4, 5.6 deg/s
Direction Right Right Left, Right
SF 0.5 c/deg 0.5 c/deg 0.5 c/deg
Luminance 13.5 cd/m? 13.5 cd/m® 185 ed/m?
Contrast 950% 959% 9594
Eccentricity 3-10deg 3, 10 deg 3, 10deg
Adatation Stimuli
Speed 1.4-5.6 deg/s 1.4-5.6 deg/s 14, 5.6 deg/s
Direction Left, Right Left, Right Right
SF 0.5 c/deg 0.25-1.0 ¢c/deg 0.5 c/deg
Variable Stimuli
Direction Right Right Right
SF 0.5 c/deg 0.5 c/deg 0.5 c/deg
Eccentricity 3 deg 3 deg 3 deg
Condition Number 54 36 8
Subiect Number 2 2 7
Repeat Number 5 5 2
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velocity coding model
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