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Measuring Surface Shape of Transparent Objects
from the Analysis of Parabolic Curves and Polarization

DAISUKE M1vyazaKit and KATsusHI IKEUCHTt

In the field of computer vision, no useful methods of measuring the surface shape of trans-

parent objects such as glasses have been proposed. In this paper, we propose a convenient
and beneficial method for measuring the surface shape of transparent objects. The degree of
polarization of the light reflected at the object surface depends on the reflecting angle. The
reflecting angle depends on the surface normal of the object, thus, by measuring the degree
of polarization, we are able to calculate the surface normal of the object. But unfortunately,
the relation between the degree of polarization and the surface normal is not 1 to 1, thus,
to obtain the correct surface normal, we have to resolve this ambiguity problem. In this
paper, we explain the method of resolving the ambiguity by using the differential-geometrical

property of object surface.
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Fig. 4 (a) Degree of polarization, (b) segmentation result
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Fig.12 Result of hemisphere: (a) theoretical shape and

obtained shape, (b) rendered obtained shape
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