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Abstract

Inspired by the difference between now existing 3D cameras and human eyes, we
constructed a system to simulate dual-lens cameras whose system parameters can be
adjusted and take binocular images. By subjective test, we are able to define and
evaluate the 3D image qualities. With help from the line of sight model, our discoveries
include: the most appropriate lens spacing should be approximately 6 cm; the 3D depth
and image deformation can be predicted and controlled by the system parameters; the
image deformation could be reduced and the 3D images look more realistic with

rotating lenses.

In summary, we found the best lens spacing and disparity of binocular images and
the rotating lenses are found to be helpful for reducing image deformation. Therefore, a
prototype based on these results is constructed using ergonomics techniques to quantify
certain aspects of 3D visual perception. We look forward to integrating the prototype to

form a concrete camera with the best 3D image qualities.
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