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Review of Shape from Polarization for Transparent Object

LIU Jing, JIN Wei-qi, WANG Xia, WANG Ya-hui, XIA Run-qiu
(MOE Key Laboratory of Optoelectronic Imaging Technology and System, Beijing Institute of Technology, Beijing 100081, China)

Abstract: A nonpolarized light, after being reflected by an object, becomes partially linearly polarized.
Given the refractive index, Fresnel’s law gives the quantitative relation between degree of polarization and
incident angle. The polarization angle of secularly reflected light is 90 degree from the azimuth angle of the
incident plane. In this paper, we review the theory basis and algorithm of shape from polarization for
transparent object. Firstly, the reflection model proposed by Lawrence B Wolff is introduced, which
illustrates the reflection feature of transparent object. Then is the algorithm of shape from polarization for
transparent object based on polarization of specularly reflected light. Since the azimuth angle ambiguity and
zenith angle ambiguity are inherent to shape from polarization algorithm, techniques for disambiguity are
reviewed respectively. Existing algorithm of shape from polarization were allestablished on the assumption
that the reflected light is parallel to the optical axis of the polarimetry, which is not always satisfied in actual
application. To devote this problem, the vector based algorithm by the author is briefly introduced. Finally,
the future research direction is pointed out.

Key words: transparent object, shape from polarization, zenith angle ambiguity, azimuth angle ambiguity
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