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A walking stability judging method for crab-like robots

Wang Liquan” , Wang Hailong* , Chen Xi™
( * College of Mechanical and Electrical Engineering, Harbin Engineering University, Harbin 150001 )
( ™ College of Automation, Harbin Engineering University, Harbin 150001 )
Abstract
In order to exactly evaluate the walking stability and stability margin of a crab-like robot, a dynamic stability
judging method suitable for multi-legged walking robots is proposed based on analyzing a variety of interference that
makes a robot to tipover. The method uses the three-axis force sensor to measure the contact force between the foot
of a robot and ground, and obtains the equivalent net tipping force relative to the centroid of the robot by using the
D’ s Alembert’ s principle. Then, with the assistant experiment, the centroid fluctuation of the crab-like robot is
acquired, and the vertical line vector of tipover axis is obtained by solving the space vector equation. Finally, the
mathematical model of force-angle stability margin (FASM) is built by integrating the net tipping force with the ver-
tical line vector of tipover axis, and the stability is determined based on the value of the normalized FASM. The
simulation and experimental results show that the method can exactly judge the stability of crab-like robots and dy-
namically display the change of stability margin.
Key words: crab-like robot, tipover stability, stability pyramid, force-angle stability margin ( FASM)
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