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Abstract: Directional drilling technology has been increasingly widely applied in the geological and mineral exploration
industry. However, trajectory control under complex geological conditions remains a major difficulty affecting drilling speed
and quality. This paper comprehensively discusses the application characteristics of directional drilling in geological and
mineral engineering. Problems such as uncontrolled borehole deviation, drilling tool wear, fatigue damage, obstruction, drill
tool dropping, errors in borehole information acquisition, and electromagnetic wave signal interference are analyzed in detail.
Corresponding trajectory control methods are proposed from the aspects of drilling process design optimization, real-time
detection and intelligent monitoring, coordinated parameter adjustment and dynamic correction, information-based and
automated control technology, as well as safe construction and risk management. The study finds that optimizing drilling tool
combinations, strengthening measurement while drilling and intelligent control, and realizing timely parameter adjustment can
significantly improve the accuracy of trajectory control in directional drilling.
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