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Stereoscopic Depth from 3D Contents with Various Disparity : The
Difference Between Direct Versus Indirect Comparisons
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Abstract

This study was investigated whether the perceived depth was changed depending on the measurement methods. In the method of
direct comparison, virtual object with one of the various binocular disparities was presented in the frontal space with LEDs which
were used for depth estimation for a binocular stimulus, while in the method of indirect comparison, visual object was presented
in the frontal space but the LEDs were placed rightward at the angle of 45 degree from the mid-sagittal line. In these
experimental setup, the depth of binocular stimulus was directly matched that of LED in direct comparison condition. In indirect
comparison condition, however, observer estimated the depth of binocular stimulus, turned one's head rightward to the array of
LEDs and turned on the LED which was supposed to be the same depth as binocular stimulus. Additionally, it was investigated
whether the perceived depth was different depending on observer's stereo acuity. The results showed that perceived depths
measured in the direct comparison were more similar to the depth predicted from geometry than those in the indirect comparison,
and that the perceived depths from observers with high stereo acuity were similar to the predicted depth from geometry those from
observers with low stereo acuity. These results indicated that stereoscopic depths of the binocular stimuli would vivid and
compelling when binocular stimuli was simultaneously presented with real objects in the same visual space, like a mixed reality.

Keyword : perceived depth, egocentric distance, direct and indirect comparison, stereoacuity
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Fig. 1. Schematic diagram of experimental settings for direct matching. The left and right figures represent top view and side view, respectively.
Through half mirror, participants watched 3D TV, which is located right side of the participants. Participants were asked to match the depth of

stimulus with one of the LED lights arranged on the mid-sagittal line on the table
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to estimate the depth of stereo stimulus and then to turn their head
45 degree and turn on the LED light on the estimated detph. There
was no time limit for this task
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different stereo acuity groups are separately shown
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