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Walking Posture Control of Underground Quadruped Robot Based on
Distributed Hierarchical Feedback

GUO Aijun', WU Songsong’
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2. Beijing Intelligent Kaicheng Special Robot Technology Co., Lid., Beijing 100176, China)

Abstract: To improve the poor stability of underground quadruped robot in its walking process by traditional control methods, a
stable walking posture control method for underground quadruped robots based on distributed hierarchical feedback is proposed.
On the ground inertial reference frame, the kinematic model of the robot is constructed, and the posture of the robot’s torso is
described using a homogeneous transformation matrix. The position vector of a single leg end is calculated through vector addition
and rotation matrix, which is used as input for attitude stability control. Computational control laws are applied to reduce
approximation errors, achieve attitude control and reduce chattering during walking. On the basis of hierarchical control, a
central pattern generator recursive feedback model is introduced to design an adaptive stable walking posture generator, providing
a stable walking posture with high adaptability. The experimental results show that with the application of the proposed control
method, the fluctuation range of the rolling and pitching angles of the downhole quadruped robot remains between —0.03°
and 0.03° when walking on sandy and gravel ground underground, which meets the requirements for stable and balanced robot
walking.
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