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Eyestrain is altered by the congruency between image plane and
convergence plane while viewing 3-D display
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Abstract

3D-imaging technology is now out blooming and it
enables us to experience an outstanding adventure in
one’s living room or in movie theater, but contrary, the
new technology also brings us a new health problem;
heavier eyestrain. We examine whether eyestrain is
caused by the incongruence between the eye’s
convergence plane and the imaging plane or by the
unrealistic light filed, which is against the knowledge
of environment. To test those two hypothesis, we
compared the increment of HFC after watching images,
which indicates the increment of contraction of the
ciliary muscle, among three display condition: 1. New
3D image condition, in which light field display and
image which was shot by the light field camera
brought congruency between eye’s convergence plane
and imaging plane, 2. Old 3D image condition, in
which parallax added image caused the incongruence
between the two planes, and lastly 3. 2D image
condition, as a control condition. We found that the
increment of HFC along with depth is decreased after
the observation of new 3D image, though the total
amount of HFC after the observation did not
significantly decrease in new 3D image condition
when comparing with the old 3D image condition and
2D image condition. Our results suggest that the
eyestrain is not solely determined by the incongruence
between eye’s convergence plane and the image plane,
but it is also affected by the higher-level speculation
about the lighted environment, based on the existing
knowledge about which is derived from light source,
object surface, and reflective light.
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