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Abstract: Sliding directional drilling is widely used in directional boreholes for tasks such as
advance probing, detection of abnormal bodies related to geological hazards, and gas drainage,
helping improve geological interpretation and drilling efficiency. This paper addresses the
problem of reduced trajectory tracking accuracy caused by complex formation disturbances during

sliding directional drilling, and proposes an extended-state—observer—based model predictive
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control method for trajectory tracking. First, the kinematic behavior of the drilling tool is
analyzed and a trajectory extension model for sliding drilling is built. Based on this model, a
trajectory prediction model is constructed, and an objective function that minimizes trajectory
error is designed to develop the MPC controller. Then, to reduce steady tracking errors caused
by formation disturbances, an extended state observer with disturbance estimation is designed to
compensate the control input. Simulation results show that the proposed provides disturbance
compensation, high tracking accuracy, and strong robustness, with practical value for improving
exploration efficiency and reducing designed to operational risk.
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