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Whole Shape Measurement Using a Cylindrical

Mirror*

Yuki Uranishi

Abstract

This paper proposes a system for measuring a whole shape of an object easily.
Whole three-dimensional models are applicable for digital archiving of relics, vir-
tual museums and on-line shoppings. In addition to this, whole three-dimensional
shape measurement and model reconstruction would have a wide area of potential
applications by end users. In those cases, it is highly desirable that a whole shape
of the object is easily measured in a single shot. The proposed system consists
of a camera and a cylinder whose inside is coated by a silver reflective layer. A
target object is placed inside the cylinder and an image is captured by the camera
from right above. The captured image includes sets of points that are observed
from multiple viewpoints: one is observed directly, and others are observed via
the mirror. Therefore, the whole shape of the object can be measured using stereo
vision in a single shot. An actual experimental situation was simulated and the
three-dimensional shape of the target object was measured using the simulated
image. In addition, a prototype system was implemented and the shape of the
real objects were measured. The results have demonstrated that the proposed
method is effective for measuring the whole three-dimensional shape, and a shape

of an object is measured by simple structured system.

*Doctoral Dissertation, Department of Information Processing, Graduate School of Infor-
mation Science, Nara Institute of Science and Technology, NAIST-IS-DD0561201, March 17,
2008.
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I’ve seen things you people wouldn’t believe. Attack ships on fire off the
shoulder of Orion. I watched C-beams glitter in the dark near the Tannhauser
gate. All those moments will be lost in time, like tears in rain.

—Ridley Scott, “Blade Runner”, 1982
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