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Single-image understanding under unknown radiometric response functions
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In this study, we have developed an image-based technique for recovering the

description of a scene such as shape, reflectance, and illumination from a single image taken by a
consumer camera with an unknown and nonlinear radiometric response function. Specifically, we
proposed a joint estimation of an illumination distribution and a response function on the basis of
their low-dimensional linear models, a joint estimation of surface reflectance and a response
function via entropy minimization, and a joint estimation of an illumination distribution, surface
reflectance, and a response function by combining the above two methods. In addition, we
investigated how the surface shape recovered by conventional shape from shading is distorted by
nonlinear response functions, and tried to jointly estimate surface shape and a response function on
the basis of the integrability constraint.
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