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Abstract

This study focuses on the challenges of drilling efficiency and safety that arise when oil and gas exploration and development expand
into deep and complex strata. It centers on the adaptive optimization of the intelligent drilling technology system, integrating core
technologies such as high-precision measurement-while-drilling, intelligent guidance control, and adaptive wellbore stability, and
incorporating real-time decision optimization algorithms based on machine learning for research. Through research and analysis,
this efficiency improvement strategy has significantly enhanced the adaptability of the technical system in complex geological
environments such as faults, high and steep structures, salt-gypsum layers, and fracture zones. By optimizing the configuration
of drilling parameters, achieving advanced risk early warning, and intelligent guidance control, a coordinated improvement in
engineering operation efficiency and economic benefits has been achieved. This research aims to provide practical and feasible
technical improvement plans and performance verification basis for the large-scale promotion and application of intelligent drilling
technology in complex geological scenarios.
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