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A Study on Autonomous Stair-climbing System
Using Landing Gear for Stair—climbing Robot
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Abstract

In this paper, we propose the Autonomous Stair-climbing system based on data from ToF sensors and IMU in
developing stair-climbing robots to passive wheelchair users. Autonomous stair-climbing system are controlled by
separating the timing of landing gear operation by location and utilizing state machines. To prove the theory, we
construct and experiment with standard model stairs. Through an experiment to get the Attack angle, the average error
of operating landing gear was 2.19% and the average error of the Attack angle was 2.78%, and the step division and
status transition of the autonomous stair—climbing system were verified. As a result, the performance of the proposed
techniques will reduce constraints of transportation handicapped.
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Fig. 1. Passive Wheelchair Joined Stair—climbing Robot.
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Fig. 2. Sensors and Landing Gear Configuration Diagram.
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(a) Stair Ascent mode

(b) Stair Descent mode

Fig. 3. How Landing Gear Works during Stair Driving.
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Fig. 7. Sensors and Landing Gear Configuration Diagram.
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Table 3. Specification of the sensors used in the experiment.
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Power source

26~35 VDC

Measuring area 2,000 mm

Interface
MW-AHRSv1

Power source

12C(Up to 400 kHz)

4.5~10 VDC

Gyroscope Range +2000 °/s
Magnetometer Range +4800 A
Interface CAN, RS-232
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Table 5. Error rate for First Stair Landing Gear Test.
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Fig. 13. Stair Descent State Machine Test.
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