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Research on Jumping Method of Two Wheeled-leg Robot
Based on Whole-body Torque Control
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Abstract The motion control, especially high dynamic motion control of a two wheeled-leg robot is difficult be-
cause of its inherent instability and strong coupling nonlinear characteristics. In this paper, a whole-body torque
control framework based on optimal force distribution is proposed, which can realize the self-balancing and torso
posture control of the two wheeled-leg robot simultaneously. A jumping movement planning method is proposed to
improve the ability of the two wheeled-leg robot to step over vertical obstacles during high-speed movement based
on the whole-body torque control method. By analyzing the simplified wheeled inverted pendulum model, the dy-
namic effect of the fly wheel rotation on the pitch attitude during flight is obtained, and the pitch attitude adjust-
ment during the flight phase is realized. A continuous jump simulation experiment and a comparison experiment of
pitch attitude with or without fly wheel adjustment are set up. The simulation results demonstrate the effective-
ness and robustness of the proposed method.
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Fig.1 The simplified model of the two
wheeled-leg robot
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Fig.9 Longitudinal position curves of the torso and feet
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