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Depth Estimation of Transparent Objects under Ambient Illumination

Using a Stereo Polarization Camera with Selective Projection

O Yusuke OGIHARA, Hiroshi HIGUCHI , Takuya IGAUE,

Qi AN, Atsushi YAMASHITA (The University of Tokyo)

Abstract:  This research proposes a method to estimate depth of glass using a stereo polarization camera and a projector. In
indoor environments, there is a lot of glass in the form of fences, windows, and doors. Since glass is transparent and smooth,
it is difficult to measure them with a LiDAR or a stereo camera. Polarization is useful for estimating the shape of an object.
However, when measuring transparent objects, transmitted and reflected light cancel each other’s polarization. This research
proposes a method to acquire polarization information of reflected light by selectively illuminating only non-glass areas. In the

indoor experiment, we successfully estimate the depth of glass.
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Fig.1 Flow of the proposed system.
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(a) Input RGB image.

(b) Result of
glass segmentation.

(c) Selective
illumination around glass.

Fig. 3 Glass segmentation and selective illumination with a projector.

(a) Ground truth depth of a glass.

(b) Result of depth estimation
with proposed method.

(c) Result of depth estimation
without proposed method.

Fig. 4 Evaluation of depth map.
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