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Abstract

With the rapid development of modern tourism, more and more tourist attractions are using
cable cars to enhance the tourist experience, especially in areas with vast and complex terrain.
The cable car not only provides a unique perspective, but also facilitates tourists to quickly
traverse difficult to walk areas. However, the operational safety of cable cars is extremely
important, and their maintenance and repair work is particularly crucial. Considering that cable
car ropes often span steep valleys or other difficult to reach areas, their maintenance work is full
of challenges.

To address this issue, this article proposes a design scheme for a rope climbing robot. This
robot uses two sets of mechanical rollers, each consisting of a stabilizing wheel and a driving
wheel, equipped with an electric motor, reducer, and microcontroller system. By adjusting the
pre tension force of the springs on the two stabilizing wheels, the robot is able to grip the rope
tightly. Then, the electric motor transfers power to the driving wheels through the reducer, and
uses friction to make the robot crawl along the rope. The advantage of this design is that it only
requires one driving source to achieve the movement of the entire robot, with a simple and
efficient structure.

The flexibility of this rope climbing robot is reflected in its ability to adapt to ropes of
different diameters and even cope with ropes with continuous diameter changes by replacing
different rollers, thanks to the buffering effect of springs. This type of robot has a wide range of
application scenarios, not only limited to cable car maintenance in tourist attractions, but also
can be used in other situations that require high-altitude operations, such as bridge inspections,
tower maintenance, etc., and has important practical application value.
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