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Research on the autonomous stair climbing control of

shape-shifting robots

Chang Jian™ , Wang Yazhen™ , Li Bin"
(" Shenyang Institute of Automation ( SIA), Chinese Academy of Sciences,
State Key Laboratory of Robotics, Shenyang 110016)
( ™ Zhejiang Provincial Special Equipment Inspection and Research Institute, Hangzhou 310015)
Abstract

A robot system capable of autonomous stair climbing was designed and implemented, and a method for autono-
mous stair climbing control of shape-shifting robots in complex environments was studied. Through the analysis of
the contact modes between stairs and robot tracks, including tread slipping, edge slipping and track slipping, the
non-slipping conditions meeting the robot during the tread overcoming process were determined to improve the effi-
ciency of climbing stairs for the robot. Through filtering of the sensor’ s perception information, the robot’ s aware-
ness was enhanced. Then the first and last stairs were determined and the control strategy was established effective-
ly. By the modeling analysis of the whole control system, the software flow diagram was established. The experi-
ments were done on several typical kinds of staris to test the robustness and validity of the design, and the results
were satisfactory.
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