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Abstract

To advance the field of humanoid robots toward higher-level autonomy and intelligence, this project addresses the demand for
high-precision and high-stability motion control in complex dynamic environments, and designs a biped robot system based on
Nonlinear Model Predictive Control The system uses an 11-degree-of-freedom (DoF) humanoid robot as the platform, integrates a
high-precision Inertial Measurement Unit and joint encoders, and achieves accurate estimation of the robot’s attitude through the
Extended Kalman Filter. Results show that the system performs excellently in terms of control precision, robustness, and engineering
practicality, providing an effective technical solution for solving key issues such as balance control and gait planning of biped robots.
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