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Rope Modeling and Verification for the Robotic Platform
of the Wall Cleaning Robot (ROPE RIDE)
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Abstract: This paper presents a rope modeling and verification for the robotic platform of the wall
cleaning robot (ROPE RIDE). ROPE RIDE has the characteristics of climbing up and down using a
rope fixed on the roof like traditional workers. In order to perform a stable operation with a wall
cleaning robot, it is necessary to estimate the position of the robot in a vertical direction. However, due
to the high coefficient of extension and nonlinearity of the climbing rope, it is difficult to predict the
behavior of the rope. Thus, in this paper, the mathematical modeling of the rope was carried out
through the preliminary experiment. Extensive experiments using different types of rope were used to
determine the parameters of the constitutive equation of climbing ropes. The validity of the determined
parameters of various ropes was verified through the experiment results.
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[Fig. 1] Kinematic structure of ROPE RIDE

[Table 1] Specifications of ROPE RIDE

Item Specification
Size 1300 mm (L) x 787 mm (W) x 606 mm (H)
Weight 37kg
Speed 533 m/min
Payload 18 kg
T 55402 8050 2 ol e FH Fs i, 2ol
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[Fig. 2] Testbench for rope ascender
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[Fig. 3] Rope ascender test results Name Unit Description
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[Fig. 4] Testbench for rope tension test
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[Fig. 8] Experiment set-up for rope elongation test

[Table 3] Burgers model parameters of the climbing ropes

Rope ky el Ky G RMS
Diameter | [10°A | [10°Ns] | [10°M | [10°A5] | [107Y]
6mm | 118 | 968 | 114 | 666 | 7.69
7mm | 127 | 110 | 360 | 252 | 482
omm | 197 | 261 | 200 | 489 | 426

11 mm 1.37 113 12.8 633 7.21

Elongation Test of Climbing Ropes
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[Fig. 9] Elongation test of climbing ropes
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