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How does our brain process threedimensional stimuli? We investigated in our experiment with psychophysical and electrophysiological methods the processing of a stereoscopic checkerboard by using dynamic random dots stereograms (dRDS). 

The dRDS were generated by special software. With shutter spectacles the 3-D stimuli pulsated vividly in depth. The subjects had to decide where the stereoscopic checkerboard pattern was located (left, central, right visual field) and if it was pulsating in depth or standing in front of the monitor plane. We used the stimulation frequencies 2.74Hz, 4.12Hz, 5.49Hz, 8.24Hz and 16.48Hz in randomized order. As a fixation control we displayed numbers in the center of the screen which the subjects had to add. In the psychophysical part of the stereo experiment we wanted to find out if the subjects can name the position of the stereoscopic checkerboard. Thresholds of motion in depth for the left, central and right visual field were compared. 

In the electrophysiological part we investigated if stimulus related electrical brain activity can be detected, where the maximum amplitude at stimulation of the left, central and right visual field is, if there is a difference between central and peripheral amplitude power. As result we found the mean motion threshold in the left visual field (5.9 Hz) significantly higher than in the right visual field (5.5 Hz). In the central visual field the mean motion threshold was 5.83 Hz. 

Evoked brain activity was recorded at all stimulation frequencies. Lower frequencies yielded larger amplitudes than higher ones and amplitudes were smaller with peripheral stimulation. Maximum amplitudes at central stimulation were found central between 22% and 24% of the inion – nasion distance. 

At peripheral stimulation potentials were detected over the contralateral occipital hemisphere. We found that activity elicited by 2.74 Hz stimulation frequency was located significantly more anterior than activity elicited by the other stimulation frequencies. 

An interesting finding in our experiment is that there were detectable visual evoked potentials related to stimulation frequency far below the psychophysical threshold. Even if the subjects reported to perceive no motion in depth, electrical brain activity could be recorded.
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