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Numerical Simulation of Surface Reconstruction
Process Based on Standard Regularization Theory
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Abstract

Standard Regularization Theory has been applied to solve the ill posed problems appear-
ing in the early stages of human visual processing. In the case of the surface reconstruc-
tion process from retinal images, the perceived surface can be determined to minimize a
certain type of energy functional. As the energy functional, two types of formulas based
on the, “membrane potential” and “thin plate potential”, have been applied. In the present
research, the surface reconstruction of human early vision was simulated using these two
energy functionals and results were compared quantitatively. Furthermore, a
psychophysical experiment was performed to study the properties of surface perception
from binocular disparity using a random dot stereogram. The experimental results indi-
cate that the energy functional based on the membrane potential energy can predict
human performance more accurately.
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