Inverse Raytracing
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We propose a novel method for estimating the surface shape of transparent objects. Realistic 2D images of
transparent objects can be rendered by raytracing method from 3D shape data of the objects. Such forward
problem is quite easy and many researches have done since 1980s. In contrast, our research is to solve the
inverse problem of raytracing: estimate the 3D surface shape of transparent objects from 2D data. First, we
measure the polarization states of the light while observing the transparent object. Next, we minimize the
squared difference between the obtained polarization data and the calculated polarization data, by changing the
surface shape of the transparent object. Polarization data are calculated by polarization raytracing method. This
minimization finally produces the 3D surface shape of the transparent object.
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