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Design of Autonomous Stair Robot System
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(Young Ho Hong, Dong Hwan Kim and Chung Hyuk Yim)

Abstract : An autonomous stair robot recognizing the stair, and climbing up and down the stair by utilizing a robot vision, photo
sensors, and appropriate climbing algorithm, is introduced. Four arms associated with four wheels make the robot climb up and down
more safely and faster than a simple track typed robot. The robot can adjust wheel base according to the stair width, hence it can
adopt to a variable width stair with different algorithms in climbing up and down. The command and image data acquired from the
robot are transferred to the main computer through RF wireless modules, and the data are delivered to a remote computer via a network
communication through a proper data compression, thus, the real time image monitoring is implemented effectively.

Keywords : stair robot, stair climbing algorithm, sensor fusion, RF communication, network, robot vision
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Fig. 1. 3D Modeling of the stair robot.
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Table 1. Communication packet.
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Fig. 3. Location of photo sensors.
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Fig. 4 Control logic of autonomous stair robot.
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E 2 Fud] BE AT AL
Table 2. Comparison of compression volume and time accord
-ing to luminance (unit: bytes, ms).

size Normal (fluorescent Dark light by
Image before lighting) computer monitor
size compressi COMPresse | Compresse | Compresse | compresse

on d size d time d size d time

160x120 | 57600 4131.9 8.0333 31504 7.6500
320x240 | 230400 | 13532.3 | 48.5778 | 110674 | 47.7111

3. LANT WANeIA] HEelo)e] d4A1gh
Table 3. Transfer time of compressed data in local and wide

area (unit: ms).

Image size Average size Local area Wide area
160x 120 41319 53.9778 187.7222
320x 240 135323 91.4889 198.5667
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