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A Study on the Development of Height Estimation Sensor for Gondola-typed Facade
Robot
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Demand for high-rising building has arisen. However, its maintenance is usually executed by
labour. It could have a severe problem. We proposed a gondola robot to solve it. In this paper, we
designed a height estimation sensor for this gondola. It is consist of pan-tilt unit, ARS sensor, and
laser sensor. The pan-tilt unit keeps the laser sensor to indicate the gravity direction by
referencing the ARS. The laser sensor’s range is vertical distance from gondola to ground.
However, if there is an obstacle under the gondola, the distance includes its height. To filter it out,
we apply a Kalman filter for the height estimation. If the estimated height is changed extremely,
the filter decides that there is an obstacle. Then, it remembers the height of obstacle. Other
extreme changes of height estimations are reflected. The experimental results using the
proposed sensor system show detail flow of the height estimation.

Key Words: Gondola (£ = 2}), Height Estimation Sensor (5= 2| X| 41 A1), Building Facade (Z1& 7 X 2 )
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Table 1 Laser range sensor

DMT 10-2-2111

Resolution 1 mm

Repeatability 10 mm, 7 mm

Accuracy 10 mm

Light source Laser, infrared

Output rate 1 ms/4,000 ms

Aperture delay time 1 ms
Response time Ims...... 30,000 ms
Enclosure rating IP 65

Table 2 Pan-tilt unit

PTU-D46-70
Rated Payload 4.08 kg
Max. Unloaded Speed 60°/second
Resolution 0.003°
Tilt Range -47° to 31°
Pan Range -159° to 159°
Enclosure rating IP 65
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3.2 Kalman filter
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