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[ Abstract] With the increasing number and aging of in-service oil and gas pipelines in China, issues such as corrosion, aging, and
geometric deformation have become increasingly apparent. Due to the limitations of manual inspections, such as complex spatial
environments and narrow pipe diameters, the use of pipeline robots for inspection and maintenance has emerged as a dominant trend in
both domestic and international research. To address the risks of pipeline failure after prolonged service, understanding the latest
advancements in pipeline robotics is crucial for setting forward-looking development goals and minimizing redundant research efforts. A
comprehensive review of recent developments in in-service pipeline robotics was provided, these robots were divides into two main types
based on their movement mechanisms and working environments: internal ( passive and active) and external pipeline robots. By
examining specific examples of each type, their overall performance were compared and highlighted key considerations for field
applicability. Furthermore, the future directions were explored for pipeline robotics, emphasizing the importance of multi-parameter
integration in ensuring the safe operation of oil and gas pipelines in the future.

[ Keywords] oil and gas pipelines; pipeline robots; piping defects; multi-parameter fusion
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Fig. 3 Multi section high-resolution ultrasonic
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Fig.4 Composite driven pressure differential pipeline robot'*’
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Fig. 5 Internal support wheel pipeline robot!*!
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Fig. 7 Towing cable endoscopic detection robot!*'!
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Fig. 8 Three axis differential pipeline robot
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