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Research on Precision Decision-Making Strategy and Risk Control of an Intelligent

Anti-Collision System for Petrochemical Tankers

Chen Lixu, Cheng Wenjie (China Offshore Fugro Geosolutions (Shenzhen) Co., Ltd., Shenzhen Guangdong
518052, China)

Abstract: Marine oil tankers transport highly hazardous chemicals; once a collision occurs, it can easily lead to fire,
explosion, and pollution. Traditional radar, AIS, and manual lookout are inadequate in harsh sea conditions, low visibility,
or for weak-reflection targets, tesulting in insufficient perception and delayed decision-making. This paper proposes an
intelligent anti-collision system based on the fusion of LiIDAR and video, with centimeter-level real-time ranging as its core.
It builds a layered alarm and data-driven assisted decision-making model, forming a closed-loop strategy of “perception —
decision — control — management,” and establishes a three-dimensional risk control system encompassing technology,
management, and emergency response. Real-ship tests show that the system significantly improves perception accuracy,
shortens response time, and reduces human error and collision risk, providing a reliable and intelligent safety solution for

offshore petrochemical transportation.
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