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A method for the motion planning of humanoid robots’ stepping

upstairs based on an improved NSGA-II

Xu Xiandong“ , Guan Yi*, Hong Bingrong “ , Piao Songhao” , Zhong Qiubo™ , Cai Zesu”

( " School of Computer Science and Technology, Harbin Institute of Technology, Harbin 150001 )

Abstract

Based on the analysis of the certain limitations of current methods for optimization of humanoid robots’ motion

( ™ College of Electronic and Information Engineering, Ningbo University of Technology, Ningbo 315016)

caused by their optimization of single objectives such as energy, stability and speed, a optimization method based

on multi-objective optimization to optimize the motion parameters of a humanoid robot in stepping upstairs was pres-

ented. In consideration of the low efficiency of fast nondominated sorting of the NSGA-II , a typical nondominated

sorting genetic algorithm (NSGA) with the elitist tactics, an improved NSGA-II method based on self-adjusting bi-

nary search trees was proposed, and by using it, the motion parameter optimization for a humanoid robot in stepping

upstairs was achieved. The humanoid robots energy consumption and stability before and after the optimization were

measured and compared by computer simulations and experiment. The experimental results show that the use of this

method can overcome the disadvantages of the single objective optimization, and effectively realize the humanoid ro-

bot’ s motion planning when it stepping upstairs in the circumstances of meeting multiple objectives requirements.

Key words: humanoid robot, multi-objective optimization, nondominated sorting genetic algorithm ( NSGA)

with the elitist tactics (NSGA)-II, self-adjusting binary search trees
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