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Development of a Torque Distribution Algorithm for Improving Stability and Mobility of
the Wall-climbing Robot Platform (ROPE RIDE) Equipped with Triangular Track Wheels
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This paper presents a torque distribution algorithm for improving the stability and mobility of a
wall-climbing robot platform. During ascent, the pitch moment caused by the payload or external
disturbances separates the robot’s triangular tracks from the wall, significantly deteriorating its
stability. Moreover, the reaction forces stemming from the increase in the pulling force may
degrade the robot’s mobility. Thus, it is very important to minimize the reaction forces acting on
the triangular tracks, as well as the fluctuations in the pulling force, during the climb. Through
dynamic modeling of the proposed robot platform, we demonstrated the dependence of the
robot’s stability and mobility on the torque distribution of the triangular tracks. Extensive
simulations using different climbing speeds were used to significantly improve the stability and

mobility of the proposed robot platform.

Key Words: Wall-climbing robot (2/% S8tZX), Triangular track (&fZFE2), Torque distribution (£3 ZHl), Stability (F
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Fig. 2 Photograph of real ROPE RIDE

Table 1 Detailed specifications of ROPE RIDE

Item Specification
Size 957 mm x 1500 mm x 758 mm
(width x length x height)
Weight 75 kef
Speed Max. 15m/min
Payload Max. 20 kgf
Rope ascender: 750W BLDC
Motor Triangula}r track: 200W DC
Steering: 200W DC
Propeller thruster: 3400W BLDC
Power external DC 300 V
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100 mm height at the speed of 0.3 m/min
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