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Radiance smoothing and interreflection removal

for shape reconstruction of metallic object *

Akira Yamada

Abstract

Active 3D measurement methods are commonly used in the industrialy be-
cause these methods are almost independent on texture information. However,
there are many materials that make measurement difficult. Especially for met-
als, which are widely used in the industry but have a small diffuse reflection
component, and have the feature that strong interreflection generated on the
concave surface. Unless these two problem is solved, metals cannot be measured
stably. In this paper, we focus on the problems of metals with such features
as small diffuse reflection and interreflection. And we propose 3D measurement
technology that is robust to metal shapes with using Episcan [1] that can remove
limited interreflection at high speed. Specifically, We investigated for the former
problem by an approach using a lenticular lens and recursive projection, and
we investigated for the latter by an approach using a pattern image that uses
radiance classification and temporal frequency. As a result, we succeeded in sig-
nificantly improving the measurement results by using a combination of temporal

frequency patterns focused on one-dimensional interreflection.

Keywords:

Computer Vision, Episcan,3D Shape Reconstruction,Metalic,Structured Light

*Master’s Thesis, Graduate School of Science and Technology, Nara Institute of Science and
Technology, March 12, .
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