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A Gait Trajectory Adaptation Algorithm Based on Nonlinear Oscillator

LUO Lin-Cong!*? HOU Zeng-Guang!? WANG Wei-Qun* PENG Liang!

Abstract Gait trajectory is an important factor to the effects of rehabilitation with adaptability has great significance
for clinical application of lower limb rehabilitation robot. The oscillator can output various waveforms and periodic smooth
signals by adjusting parameters online, which is frequently used to generate gait reference trajectory for rehabilitation
robots. This paper proposes a gait trajectory adaptation algorithm for lower limb rehabilitation robot based on Gaussian
kernel nonlinear oscillators. In the algorithm, trajectory deviation is used to adjust the waveform of reference trajectory,
and the area of phase deviation curve is used to adjust the period of reference trajectory. Firstly, the paper introduces
the nonlinear oscillator model for generating gait reference trajectory. Then, the adaptation algorithms for gait trajectory
waveform and period are described based on this mathematical model. Finally, a human-robot simulation model is built
based on a weight supporting rehabilitation robot system. These algorithms are validated by simulation experiments and
the results demonstrate the feasibility of proposed algorithms.
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