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Research on the gait optimization of humanoid robots
based on the fish swarm algorithm

LU Jiamin, YANG Yimin, FU Genping
(School of Automation, Guangdong University of Technology, Guangzhou 510090, China)

Abstract ; This paper focuses on the shortcomings and deficiencies existing in the present gait optimization method.
The influence caused by the leg joints of a humanoid robot on the gait stability is analyzed. In the radial and lateral
plane, the ZMP stability margin of the gait of a robot and the integral energy consumption are taken as parameters to
form a target function, the fish swarm algorithm is applied to optimize the gait of the humanoid robot programmed on
the basis of the spline interpolation method. The simulation experiment shows that, by the use of this method, not on-
ly may the smooth gait of a humanoid robot with a large ZMP stability margin and small energy consumption be ob-
tained , but also the global search capability has been found to be better and the optimization speed is faster, in com-
parison to the optimization of the inheritance algorithm used for the gait optimization of a humanoid robot.
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Fig.1 Link model of humanoid robot
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Fig.2 Influence of hip, ankle and knee joints on
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Table 1 Configuration parameters of humanoid robot
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Fig.4 The ZMP trajectory after gait optimization
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