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Abstract

Since 2019, the J-PARC MR accelerator tunnel has been operating a disaster prevention system that realizes real-time
location information and two-way information transmission of workers. We have added various functions to create an
environment that is easy for workers to use daily, and have worked on developing a system that can be used immediately
in the event of a disaster. Furthermore, in order to reduce the burden on workers, we have begun to consider the use of
robots and drones. Using a network of disaster prevention systems that take measures against power outages, we are
proceeding with development assuming that safety goods necessary for disaster prevention will be automatically
transported to workers in tunnels by robots and drones. We are also considering the use of these robots and drones for
areas that currently rely on human measurement, such as radiation monitoring after the beam is stopped and measurement
of various instruments. In 2022, we prepared a commercially available trolley robot and conducted tests with functions
such as following human detection, automatic movement to a specified position, remote control, and safe stop. In this
article, we will focus on the test results of the developed transport robot and refer to the use of robots and drones in the
accelerator tunnel.
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Figure 1: Concept of a disaster management system in ILC.
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Figure 2: Appearance of safe transportation robot.

3.1.1 {EEFICHFVUOBIERERE (Figure 3)

VB2 L — EDIEEEA L7, BENZADEIBRE
T D, AT TNERIL, NOFET D B ~BE)T
L7l hEMA TS, EEE Lo EEEN EIX
2DLIiDAR 23E-TWA,

- 109 -



Proceedings of the 20th Annual Meeting of Particle Accelerator Society of Japan
August 29 - September 1, 2023, Funabashi

PASJ2023 WEOAL1S

Figure 3: Follow-up function that is close to the worker.
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Figure 4: Autonomous driving function.
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Figure 5: Collision avoidance function.
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Figure 6: Remote control function.
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Figure 7: Drone landing base on transport robot.
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Figure 8: Trial study of autonomous flight of drones.
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