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Attitude control of quadruped robot uphill foot end based on

inertial measurement and LSTM algorithm

YAO Xueheng' ,XING Haiqging' , YANG Zihe>”’ , WU Haiteng™’ ,ZOU Zhiyin>* ,GUO Yuguang™"
(1. State Grid Zhejiang Electric Power Company Hangzhou Yuhang Power Supply Company;
2. Hangzhou Shenao Technology Co., Ltd.; 3. Zhejiang Key Laboratory of Intelligent
Operation and Maintenance Robot, Zhejiang Hangzhou 310000 , China )

Abstract; To avoid tipping or slipping of quadruped robots during uphill climbing, a foot end atti-
tude control method for quadruped robots based on inertial measurement and LSTM algorithm is studied.
Using an inertial measurement unit equipped with accelerometers and gyroscopes to collect acceleration
and angular velocity data of a quadruped robot during uphill motion, the robot’s uphill foot posture data is
obtained through quaternion method and integration operation, and used as input for the LSTM ( Long
Short Term Memory Network ) model to predict the expected motion speed and position of the robot. It is
input into the Model Predictive Control (MPC) system along with the real — time foot position and velocity
obtained from the inertial measurement unit. By calculating the joint torque of the swinging leg of the quad-
ruped robot and combining it with its kinematic model, the position of the swinging leg foot in the robot co-
ordinate system is continuously obtained to complete the foot posture control of the quadruped robot during
uphill climbing. The experimental results show that under the application of this method, the quadruped ro-
bot can smoothly pass through the transition stages from the bottom of the slope to the slope surface and
from the slope surface to the top of the slope without slipping, ensuring the stability of the uphill process.

Keywords :inertial measurement; LSTM algorithm; quadruped robot foot posture; model predictive

control; coordinate system
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