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Visual Function of Motion-In-Depth Information Processing :

Aftereffect of Motion-In-Depth has a Spatial and Temporal Limit

Kenji SUSAMI |

(ATR Human Information Processing Research Laboratories)

Masahiro SUZUKI
(Chukyo University)

Abstract

A motion aftereffect induced by a stimulus changing its size produces a perception
of motion-in-depth. Similarly, a relative motion of opposite edges presenting
subparts of such a stimulus also produces the aftereffect of motion-in-depth. In this
study, we examined the spatial and temporal properties of the relative motion for
the aftereffect of motion-in-depth. In experiment 1, we used fwo vertical lines
moving away from each other. Aftér adaptation, two stationary test lines were first
perceived to be approaching eaéh other (2D-MAE), and subsequently perceived to
be moving away from the observer (3D-MAE). This aftereffect gradually
decreased as the distance between the two lines increased and then disappeared at
about 3 deg/arc épan.' In experiment 2, we examined the effecf of presenting the
two adaptation lines sequentially. The 2D-MAE was induced, but the 3D-MAE
could not be found. These results suggest that the aftereffect of motion-in-depth

has properties of a spatial and temporal limit.
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Fig. 1 A schematic diagram of Motion-in-Depth Information Processing. An object moving into
the line-of-sight projects the changing-size images onto the retina. The motion filters respond to
the local motion component contained in the opposite edges of the changing-size images. The
changing-size filter computes the relative velocity of the opposite edges of the changing-size
images. The changing size filter produces the changing-size sighal and also drives a motion-in-

depth stage. The changing-disparity signal from the stereoscopic-motion filter also feeds the
motion-in-depth stage. (modified from Regan and Beverley, 1979; 1980).
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Temporal Sequence Direction-Selective Perception
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Fig.2 Mechanisms of Motion After-Effect(MAE). A prolonged period of adapting to L or R
stimulus direction, it leads to fatigues L or R cell, and also lead to an imbalance in their activity

(opponent-process) which produces the motion after-effect.
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Fig.3 Anexample of a stimulus configuration presented on a CRT display. The vcrticai lif;és silows
the adaptation and test stimuli located at the center of the CRT. The fixation point and surrounding
cross-stripes are used for gazing and as reference for discrimination between 2D and 3D motion
aftereffects.
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Fig.4 Adaptation and test stimuli with temporal sequence. In experiment 1, two vertical lines that
subtended 1 degree were presented for the adaptation and the test stimuli (h=19. There were six
different distances between the two lines, ranging from 1 to 3 degree (d). Additionally, an h=d
condition was arranged to test the vertical length of the stimuli. Two adaptation stimuli moved
away from each other in the ramp phase of a saw-tooth waveform. Each line moved 0.2 degree
with the velocity of 3.33deg/sec. After adaptation of 3 minutes, two stationary test lines were

presented.
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Fig.5 Duration of 2D- and 3D-MAE induced by relative motion. In general, the vertical lines were

first perceived to be approaching each other (2D-MAE), and subsequently, to be moving away
from the observer (3D-MAE). These aftereffects continued for 25-35 seconds. This general effect

was smaller when the distance between two lines was larger and disappeared when the two lines

were roughly 3 deg/arc. apart.
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Fig.6 Spatial limit of 3D-MAE induced by relative motion. The 3D-MAE gradually decreased as

the distance between the two lines increased and then disappeared at about 3 deg/arc apart.
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i?ig .7 Adaptation and test stimuli with temporal sequence in experiment 2. Two adapting conditions
of movement (Alternative and Consecutive) were arranged to test the effect of temporal interaction
between two adapting movements. Both the alternative and the consecutive condition were
equivalent in total number of presentation of the motion stimulus. A pair of static lines was

presented as the test stimulus after an adaptation period for both cases.
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Fig.8 Duration of 2D- and 3D-MAE induced by Alternative (A) and Consecutive (C) condition.
Although the total number of stimulus presentation was equivalent in both cases, the 3D-MAE

disappeared under the consecutive condition.
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