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Digital Archiving of Cultural Heritages Using Multiple Mobile Robots
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To construct three dimensional shape model of large-scale cultural heritage using a laser
range finder, a number of range images are normally taken from various viewpoints, and these images
are aligned using post-processing procedures such as the ICP algorithm. However, in general, those
range images need prior rough alignment by hand and adequate overlapped area each other to apply
ICP algorithm. To overcome these limitations, we have developed a measurement system using a
group of robots and an on-board laser range finder. In this system, each measurement position can
be identified by the highly precise positioning technique named Cooperative Positioning System or
CPS. Thus, a large-scale 3D model can be obtained by applying simple coordinate translation to each
image. This paper presents measurement experiment iazaifu Tenmangli shrine which is a

national important cultural property of Japan using the proposed system consisting of three mobile

robots.
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Tablel 00000000000 LMS200
LMS 200 (SICK)

Range 80[m]
Field of view 18C°/100°
Resolution (distance) 10[mm]
Resolution (angle) | 0.5°/0.25

Table2 00000000000 GPT-9005A
GPT-9005A (TOPCON Ltd.)

Range 1.30 3,000[m]
Resolution (angle) 0.5" /1"
Accuracy (distance) + (2mm-+2ppnx Distance)
Accuracy (angle) 1"
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