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Development of 6-degrees-freedom motion control method for a six-legged robot based
on adjusting to walking environment

UCHIDA, Hiroaki
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The development of the six-degrees-of-freedom (body position of the center of
gravity x, y, yaw angle, body height, pitch angle, roll angle) control method for a six-legged robot was
carried out. The walking directional control method as a control method for the x-, y-directions and yaw
angle was applied, and the posture control method as a control method for the body height, pitching angle
and the rolling angle was applied. Both feedback (FB) control were applied to the support legs, and we
aimed to improve the following performance for the target trajectory. Effectiveness of the proposed
6-degree-of-freedom control method was verified by 3D simulations using the 3DCAD model of the six-legged
robot in the case that the six-legged robot overcame the bump of height level 50mm.
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Fig.1 Six-legged robot
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Fig.2 3D CAD model of six-legged robot
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Fig.3 Imaginary impedance model for a
six-legged robot
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Fig.4 Imaginary impedance model of FB
control for a six-legged robot
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Fig.5 The relation between reaction forces
at the body and forces acting at the sole
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Fig.7 Simulation results of 3D Simulation
in the case of setting imaginary impedance.
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Fig.8 Simulation results of x-y position
(semicircular trajectory)
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(b) Time response of yaw

(c) Example of experimental results
Fig.9 Results of straight walking



(a) Top view at 112.5 s (b) Side view at 112.5 s
Fig.10 Animations in the case of a step obstacle
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Fig.11 Simulation results of 6-degree-freedom
control in the case of existing bump
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