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Measuring of structure’s shape by 3D Measurement Mobile
-Measurement Experiment in Simulated Tunnel-

*Yuichiro Koga (Kyushu Univ.), Ryo Kurazume (Kyushu Univ.)
Ken Endou (Tokyu Construction), Takafumi Ikenoya (Tokyu Construction)

Abstract— A 3D measurement system of a tunnel shape is being developed. This system is composed of
a mobile robot equipped with a 2D laser scanner and a three-axis fiber optic gyro, integrated software, and
a total station placed in the tunnel. Measured data by the robot is transformed to the tunnel’s coordinates
system using the position information measured by the total station and the optic gyro. The integrated
software is able to load the design data of 3D CAD system via LandXML format, and compare with the
measured data. The error of the measured data is displayed in the software interface on-site. This paper
describes the basic system architecture and the results of the measuring experiments in a simulated tunnel.
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Fig.2 3D measurement system
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Fig.3 Measurement of tunnel shape
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3D Model View
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Fig.4 Integrated software

Fig.5 3D model of design data
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Fig.6 Order of nearest patch for approximated error
calculation
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Fig.7 Simulated tunnel
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Fig.10 3D model measured by 3D laser scanner
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(a) Developed system
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(b) 3D laser scanner

Fig.12 Distribution of measurement differences

Table 1 RMS
| O | Proposed | 3D Laser Scanner
N. of points | 2791854 1279517
RMS(mm) 50.7 46.4
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Fig.13 Histogram of measurement differences
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