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An Interactive System for Virtualizing
a Real Object with Camera Position

Suggestion Considering Visual Naturalness*

Yu Noguchi

Abstract

Recently, applications of the augmented reality (AR) technology that use 3D
models of real objects have become popular. Such AR applications include AR
catalogues that showcase products by their 3D models and virtual furniture ar-
rangement that can virtually arrange pieces of furniture freely in a room. These
applications strongly motivate ordinary users to virtualize real objects without
any special skills of 3D modeling. To this end, methods have been proposed that
virtualize a real object automatically from multiple images capturing it. In these
methods, the resulting quality of virtualized real objects largely depends on the
camera positions where the images are captured. However, it is difficult for users
to find camera positions that give a visually natural virtualization. Also, it is
hard to virtualize fine shapes such as plants and hairs with these methods. In
this work, aiming to virtualize an object with fine shape so that its rendered
images can be visually natural, we propose an interactive system for virtualizing
a real object by capturing it with a hand-held camera. To gain visually natural
virtualization, we define a metric of the visual naturalness of rendered images
based on the consistency among captured images. The proposed system suggests

the user the camera position that improves the visual naturalness in real-time

* Master’s Thesis, Department of Information Science, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1151081, March 13, 2014.
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based on the metric. In addition, fine shapes are approximated using small facets
that change their directions depending on the viewpoint, which enables us to ren-
der fine shapes naturally by mapping textures to the facets. We experimentally
demonstrate the usefulness of the proposed system based on subjective evalua-

tion.

Keywords:

Interactive virtualizing system, Augmented reality, Virtualized real object, Free-

viewpoint image generation, Shape from silhouette
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