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Research on Autonomous Inspection System of Submarine
Pipeline Based on Optical Vision Technology

MA Jianmin, LI Xiaodong, GAO Tianyu, LI Zhihang, XIE Ziqi, YAN Yuqing,
LI Jiaping, MA Shaohua
(Petroleum Industry Training Center, China University of Petroleum (East China), Qingdao 266580, China)
Abstract: In order to solve the problems of defects and damage in underwater pipelines caused by dirt in water, corrosion of sea-
water, wear and tear in operation, an autonomous inspection system based on optical vision technology is designed, and the experi-
mental verification is conducted by making a robot prototype. In order to ensure the full effectiveness of the camera field of view, a
motion controller is designed by using the light vision technology. During the operation of the controller, the front camera is used as
the center of the motion circle to realize the tracking deviation angle and displacement deviation correction. An anomaly synthesis eval-
uation algorithm based on the YOLOV4-Tiny model is proposed to dynamically evaluate the image data of the motion process which ef-
fectively avoids the problems of misidentification, insufficient data utilization and poor synchronization caused by the limited accuracy
of the model. Many continuous underwater experiments show that the autonomous inspection system can track the underwater pipe-
line accurately in the horizontal and vertical directions, and the motion accuracy is by 100% ; it can accurately identify the position and
shape of the adsorbates on the underwater pipeline, and the recognition accuracy is up to 96 %.

Keywords: submarine pipeline; autonomous patrol system; YOLOv4-tiny; motion control; anomaly evaluation algorithm
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