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Abstract

This paper addresses the specific scenario of a quadruped robot climbing stairs. Building upon tra-
ditional Model Predictive Control (MPC), an improved leg planning method for foothold placement
is proposed and integrated into the MPC controller. By establishing a simulation model of the quad-
ruped robot and stairs in MATLAB, the control process for the robot’s stair-climbing is realized.
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Furthermore, by introducing the concept of the standard deviation of posture angles, a comparison
is made between the standard deviation of posture angles during stair-climbing for quadruped ro-
bots controlled by the optimized MPC method proposed in this paper and those controlled by tradi-
tional MPC algorithms. This comparison validates the superiority of the proposed method.
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Figure 1. 3D model of a quadruped robot
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Figure 2. Model predictive control block diagram
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Figure 3. 3D model of the staircase
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Figure 4. Quadruped robot stair-climbing simulation
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Figure 5. The centroid state parameters of the quadruped robot under the method of this paper
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Figure 6. The centroid state parameters of the quadruped robot under traditional MPC control
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