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Abstract: As a crucial component of energy transportation infrastructure, long-distance oil and gas pipelines play a
vital role in the national economy and ecological environment. Traditional manual inspection methods suffer from low
efficiency, high costs, and numerous blind spots, making them inadequate for inspection needs in complex terrains and
harsh environments. With the rapid development of drone technology, its advantages in payload capacity, flight stability,
and multi-source data acquisition have become increasingly evident, offering a new technological pathway for pipeline
inspection. This paper aims to systematically analyze the compatibility between drone technology characteristics and
pipeline inspection requirements, and to construct a comprehensive application model covering mission planning, data
acquisition, and analysis and eatly warning. This work provides theoretical support and practical references for the intelligent

transformation of the industry.
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