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Study on Robot Traversing and Moving on Spatially Structured Cableway
(Development of Spatially Structured Cableway Planning Method Taking Cable
Deformation into Consideration)

OAtsuhiro ICHIJO (Tokyo Tech), Hoshiaki BABA (Tokyo Tech),
Ryosuke HAKAMATA (Tokyo Tech), Yusuke SUGAHARA (Tokyo Tech),
Mitsuru ENDO (Tokyo Tech), Hiroyuki ISHII (Waseda Univ.),
Kotaro HOSHIBA (Tokyo Tech), and Yukio TAKEDA (Tokyo Tech)

Abstract: The authors develop the mobile robots traversing and moving on spatially structured cableway. Towards the
applications of the robots, the method to plan the cableway through which the robots can pass without collision from the data
of the start and destination position and the obstacle, is needed. In this paper, the algorithms to compute the cableway
candidates using Q-RRT* and determine whether the robot collides with obstacles by deriving the tension and deformation

based on the elastic catenary model are presented.
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Fig. 1: Image figure of spatially structured cableway
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Fig. 4: Flowchart of the developed algorithm

¢ The blue rectangular : Actual obstacle
T The rectangular with green border
x : Virtual obstacle considering the size of robot
a, b : The size of the robot (a=0.2m, b=0.3m)

Fig. 5: Virtual obstacle considering the size of robot
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Fig. 6: Trial 1 Trial 2
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Fig. 11: Spatially structured cableway and trajectory

(Example 1)
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Fig. 13: Change of turning angle and tilt angle for example 1
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Fig. 16: Change of turning angle and tilt angle for example 2
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