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ABSTRACT

This paper introduces a novel obstacle-climbing robot that moves on the facade of buildings and its climbing
mechanism. A winch system set on the top of the building makes the vertical motion of the robot while it
climbs obstacles that protrude from the wall surface. The obstacle-climbing robot suggested in this research is
composed of a main platform and three modular climbing units. Various sensors installed on each climbing unit
detect the obstacles, and the robot controller coordinates the three units and the winch to climb the obstacles
using the obstacle-climbing mechanism. To evaluate the performance of the developed robot prototype, a test
bed, which consists of an artificial wall and an obstacle, was manufactured. The obstacle size and the time
required to climb the obstacle were selected as the performance indices, and extensive experiments were carried
out. As a result, it was confirmed that the obstacle-climbing robot can climb various-sized obstacles with a

reasonable speed while it moves on the wall surface.
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Fig. 5 Sensors and detecting situation
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Table 2 Climbing states and status figures with the

conditions for processing to the next state

Obstacle
Climbing

Currently Operating Sensor
Climbing . Forward |~ Wall
States Status Figures | Detecting | Detecting
Sensor Sensor
#H1 | #2 | #3 | #1 | #2 | #3
(1) 0 T T I D (distance) :
@) Ol -|-|-]-
3 -1 =10 -] - Fig. 7 Test-bed for the obstacle climbing experiments
Table 3 Velocity of climbing module
Mode Velocity [mmy/sec]
4 -1O| - -] - 1 48.07
2 29.17
3 15.90
(5) -1 - -10] - Table 4 Releasing velocity of winch
Mode Velocity [mmy/sec]
1 105.67
2 11527
(6) -1 -]-1-10 3 135.96
4 180.49
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(a) Approaching state (b) Initial state

(e) Third climbing state (f) Finished state

Fig. 8 Experiment of the obstacle climbing robot for
overcoming the obstacle
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