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Augmented Reality Using Pre-captured Images

Considering Change of Real-world Illumination *

Takayuki Akaguma

Abstract

Augmented Reality (AR) using mobile devices (e.g., smartphones and tablets)
can be used for various applications such as the visualization of lost buildings
at cultural heritage sites. Recently, a novel type of mobile AR, a pre-captured
AR system, has been proposed. In the pre-captured AR, omnidirectional images
are captured at a number of fixed points and virtual objects are rendered with
high quality in an offline process. In the online process, the system shows user
perspective images generated from omnidirectional AR images based on the esti-
mated pose of the mobile device. Unlike conventional AR systems that register
CG and captured images in real time, the pre-captured AR system achieves: (1)
geometric registration without any perceptible misalignment between captured
images and virtual objects, (2) high-quality photometric registration by offline
rendering for virtual objects, and (3) online process with low computational cost
on the mobile device. One problem of naive pre-captured AR system is the re-
duction of the reality in an AR experience due to the difference in illumination
environments between the pre-captured image and the real world, which is caused
by the difference of the weather and light position between them.

In this thesis, we propose a novel pre-captured AR system considering the

change of real-world illumination. First, omnidirectional images are preliminarily

*Master’s Thesis, Department of Information Science, Graduate School of Information
Science, Nara Institute of Science and Technology, NAIST-IS-MT1251002, March 13, 2014.
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captured under various illumination environments. In the online-stage, one of
pre-captured images that is similar with respect to the illumination of the scene
to the image captured in real-time is then selected and is displayed to the user.
In order to investigate the validity of our proposed system, we have carried out
an experiment using an omnidirectional image database captured under a variety
of weather and time. The result of the experiment has demonstrated that the
proposed system can improve the reality in comparison with a conventional pre-
captured AR system, which does not consider real-world illumination. We also
have developed an application for a virtual history experience in Todaiji, and have

investigated the validity of the proposed method through the public experiment.

Keywords:

mobile augmented reality, pre-captured AR, geometric consistency, photomet-

ric consistency, omnidirectional image
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