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TFS-Mapper: Development and Field Verification
of High-Speed, High-Resolution Measurement System for Tunnel Face
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Summary  Inmountain tunnel construction, shotcreting for sealing tunnel face is used as one of the measures to prevent fall of rocks,
and deformation and cracking of the face are monitored. The conventional methods for measuring and monitoring the tunnel face are
performed visually by the spraying operator or the supervisor of face monitoring, and quantification and labor saving are required. To
address this issue, we have developed the tunnel face measurement and monitoring system using multi laser distance meters, but it is
limited to measuring and monitoring multiple measurement points, and there is a need for area measurement of the entire tunnel face.

To address the above issue, we focused on LIDAR, which can acquire 3D point clouds at high speed and high density, and developed
the "TFS-Mapper" system, which measures and monitors the tunnel face in real time and planarly. We then confirmed the effectiveness
and operability of the developed system when applied for measurement shotcreting for sealing tunnel face at our mountain tunnel
construction site. Based on the verification results, we also proceeded with commercializing the developed system and started selling

externally.
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