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Gait control based on energy-efficiency optimization for biped robots

WANG Li-yang!?, LIU Zhi', ZENG Xiao-jie!, ZHANG Yun'
(1. Faculty of Automation, Guangdong University of Technology, Guangzhou Guangdong 510006, China;
2. Department of Electronic Engineering, Shunde Polytechnic, Shunde Guangdong 528300, China)
Abstract: A gait control based on energy-efficiency optimization is proposed for solving the fatal problem of high energy
consumption in practical application of biped robots. A strategy of energy consumption estimation(ECE) and an algorithm
of energy-efficiency optimization are proposed based on three important indices of energy consumption for biped locomo-
tion average mechanical power, mean power derivation and mean torque consumption. Controlling the gait of the robot
along the trunk trajectory which corresponds to the minimal energy consumption in the zero moment point(ZMP) stability
domain, we obtain the energy-efficiency gait guaranteeing the ZMP criterion. Simulation results show the validity of the

method.
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Fig. 1 Walking simulation based on the planed gait 1 with three control methods respectively
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Fig. 2 Walking simulation based on the planed gait 2 with three control methods respectively
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Fig. 3 Energy consumption simulation based on the planed gait 1 with three control methods respectively
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Fig. 4 Energy consumption simulation based on the planed gait 2 with three control methods respectively
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Table 1 Data of energy consumption simulation based on the different gait with three control methods

AE205 K x ) /m

AEI1CEK P E)/m

ey LB
Jivk Here 05x01 06x01 07x01 05x01 06x01 0.7x0.1
Jrikl 2.400 2.640 3.137 1.706 2.071 2.561
ViRt _EARBEREND 1.151 1.256 1.589 0.850 0.967 1.283
7753 0.574 0.628 0.796 0.423 0.481 0.656
T3 76.0 76.2 74.6 75.2 76.8 74.4
AN REFE T P2/ %
IIE3 T2 50.1 50.0 49.9 50.2 50.3 48.9
[3] SCHWAB A, WISSE M. Basin of attraction of the simplest walking

5 458 (Conclusion)
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