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The physical motion of an object is always affected by the gravity on the earth.

To process the motion of objects, humans need to consider information about up—down direction as obtained
through various cues such as the gravity direction in the environment, visual polarity, and body direction.
This study investigates the effects of up—down direction, as obtained from these cues on motion perception,
with a focus on acceleration perception.

I presented the participants with moving objects that in frontal parallel plane and depth and that had
various acceleration speeds and measured the physical acceleration to be perceived as constant velocity.
I examined the effect of the up—down direction from the visual polarity by changing the relationship between
the up—down direction indicated by the gravity direction cue and the up—down direction indicated by visual
polarity by manipulating the posture of the observer.

The results showed that the up—down direction received by the gravity affected motion perception in both
the frontal parallel plane and the depth.

The effect of visual polarity was different between the motion in frontal parallel plane and motion in
depth.

In frontal parallel plane, the up—down direction indicated by the visual polarity affected motion
perception when the observer’ s body direction and the physical gravity direction were different. On the
other hand, up—down direction indicated by the visual polarity did not affect motion perception when the
body direction coincides with physical gravity direction.

In depth, the effect of visual polarity on the motion perception was not systematic among conditions and
was inconsistent across observers.

Overall, the results suggest that the up—down direction indicated by the gravity, visual polarity, and
body direction are conditionally integrated and affects the perceived acceleration of visual motion.
The conditions are that the visual polarity weight is close to zero when the gravity direction and the
body direction are parallel and that the visual polarity has no depth information.




