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A Method to Estimate Surface Shape of Transparent Objects by Using Polarization

Raytracing Method
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Fig.1 Reflection, refraction, and transmission.
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Fig.2 Intensity reflectivity/transmissivity.
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Fig. 4 Acquisition system “Cocoon”.
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Fig.5 Degree of polarization: (a) Real data, (b) data

rendered by polarization raytracing method,
(c¢) data rendered by assuming the internal in-
terreflection does not occur.
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Abstract There are few methods which easily measure the shape of transparent objects easily. In
this paper, we propose a method to estimate the surface shape of transparent objects by analyzing the
polarization state of the light. Previous methods do not provide enough accuracy because of the lack of
deeply analyzing the light reflected, refracted, and transmitted inside the transparent object. Proposed
method employs a polarization raytracing method to compute both the polarization state of the light and
the reflection, refraction, and transmission of the light. Proposed iterative computation method, which
minimizes the difference between the polarization data rendered by the polarization raytracing method and
the polarization data obtained by a real object, estimates the surface shape of the transparent object with

higher precision than previous methods.

Key words polarization, shape-from-X, transparent object, raytracing, Mueller calculus





