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Low-Power Walking Trajectory Generation of Biped Robot and

Its Realization
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Abstract

In this paper, a novel method is proposed for generating the low-power and stable walking trajectory of biped robots,
and then a biped robot with 25 DOFs(degrees of freedom) is designed and implemented for the realization of the
low-power walking trajectory generated by the proposed method. In our method, first a stable VPCG(vertically
projected center of gravity) trajectory is generated, and then the trajectories of ankle and pelvis of a biped robot are
planned to follow the preplanned stable VPCG trajectory, which produces a waking pattern without bending its knees
and enables a biped robot to walk with less power consumption. On the other hand, a biped robot implemented in this
paper has the mechanical structure of foot that enables a biped robot to support on the ground well, and the mechanical
structure of pelvis that enables a biped robot to move flexibly. From results of the walking experiment and power
consumption measurement, it was confirmed that the proposed method can generate the more stable and flexible trajectory
with less power consumption compared with the existing methods which do not use the ankle of a biped robot.
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Fig. 1. Low—power walking trajectory generation
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Fig. 2. Walking pattern with using ankle.
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Fig. 4. Stability region for walking using ankle.
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Fig. 6. VPCG trajectory during walking.
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Fig. 9. Ankle trajectory’s distance variation for time.
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Fig. 16. Pelvis and ankle structure of implemented biped

robot.
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Table 1. Comparison of power consumption for the
low-power walking and the walking with no use of ankle.
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