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Research on Unmanned Intelligent Inspection of Offshore Boosting
Stations Based on Multi Sensor Fusion Technology

YANG Lingang', WANG Zengguang®, MA Runze', WANG Yuanpeng®’, WANG Xiaohe'
(1. Huadong Engineering Co. , Ltd. , POWER CHINA, Hangzhou 310000, China;
2. Luoyang Opto-electronic Technology Research Institute, AVIC, Luoyang 471000, China)

Abstract; An offshore booster station is located in a complex and variable deep-sea environment, making it highly sus-
ceptible to interference from natural factors such as waves and fog. A single sensor is easily affected by external factors,
leading to abnormal or lost data, and resulting in cruise trajectories deviating from expectations and significantly larger root
mean square errors. Based on multi-sensor fusion technology, research on unmanned intelligent inspection methods for off-
shore booster stations is conducted. Using the forgetting factor to denoise the observed data and dynamically weighting
method to assign optimal weights to the real-time deviation of each sensor, thus improving a fusion accuracy. Evaluate the
trustworthiness of sensor data through error matrix and confidence threshold. eliminate abnormal data, thereby reducing
the root mean square error, Based on the correlation function and weighting factor calculation, the multi-sensor data is
weighted and combined to output a global state estimation value, completing intelligent inspection. Experimental results
show that the coordinates of A, B, and C points inspected by this method are consistent with those of the expected inspec-
tion trajectory, and the root mean square error is ultimately reduced to 0. 01. The results indicate that this method can pro-
vide a more solid guarantee for the safe and stable operation of offshore energy facilities.

Keywords: multi-sensor fusion; offshore booster station; unmanned intelligent inspection; cruise trajectory; root mean

square error
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