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High-resolution 3-D measurement of Kiyotosakuouketsu
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Abstract: Kiyotosakuouketsu tunnel tomb, located in Futaba Town, Fukushima Prefecture, has
mural-paintings of spiral pattern, human and animal figures. Was constructed in the seventh
century. Because of its importance, it is designated as a national historic site.

The accident at TEPCO's Fukushima Daiichi Nuclear Power Plant following the Great East Japan
Earthquake in 2011 resulted in evacuation orders being issued for a wide area, including the all of
Futaba Town. Kiyotosakuouketsu tunnel tomb also became difficult to manage on a regular basis,
as entry was prohibited except with special permission.

The Tohoku University Museum has been performing a 3D digital archiving project of the remains
of the Great East Japan Earthquake since 2013. As a part of this effort, 3-D measurements of
Kiyotosakuouketsu tunnel tomb were performed in 2017. Because tool marks were found on the
wall, we used the SmartSCAN-HE, an optical, non-contact, high-end 3D scanner manufactured
by AICON (Germany), to obtain detailed data. The floor inside the tomb was measured by photo
analysis of the Structure from Motion (SfM) method, and the outside of the tomb was measured with
a terrestrial laser scanner. These three types of data were merged. High-resolution measurements
allowed us to identify detailed features. Based on the data, images with ridge contrast enhancement
processing are presented. We also report on examples of utilization of the 3D data, such as movie
generation, model making with a 3D printer, and VR experiences.
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