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A 3D-model reconstruction of a real
environment by using a stereo vision with
omnidirectional image sensors*

Toshiyuki Yamashita

Abstract

Recently, methods for generating a virtual environment of the real world are
required in virtual/mixed reality.

Stereovision is known as one of such methods for obtaining 3-D map. But a
lot of images are needed for virtualizing the real environment when conventional
stereo camera is used.

In this paper, we propose a method of Stereovision using omnidirectional image
sensors for 3-Dmodel reconstruction of the indoor environment. In this proposal,
we use the three HyperOmni Visions of which optical feature is perspecive. At first,
we take a images from three HyperOmni Visions. And we project omnidirectional
input images onto cylindrical surface of which axis is on the base line for stereovi-
sion. We apply the edge filter to the center cylindrical image, named base image.
Then,we detect corresponding points from the two pairs of the cylinder images
and obtain 3D information simulataneously in whole of indoor environment.At
last, we generate the 3D model with using this information.

In practical experiment, we confirm 3-D model is reconstructed by using our

method.

Keywords:

Omnidirectional image, HyperOmni Vision, Stereo vision, 3D-model, cylindrical

image

*Master’s Thesis, Department of Information Systems, Graduate School of Information
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