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Fig. 2 Schematic diagram of target course maneuver
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Fig. 10 Maneuver-detection comparison across methods for mid-
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Maritime target maneuver detection
based on the prior knowledge

GAO Yuanyuan', WANG Kaishuai, BAI Lifei, TU Wenyan
China Shipbuilding Industry System Engineering Research Institute, Beijing100094, China

Abstract: [ Objective ] The information obtained through forced detection is often inaccurate, and targets
frequently change course unpredictably. This degrades the performance of target maneuver detection and ham-
pers the analysis of the target motion pattern. Therefore, this paper proposes a detection method for maneuver-
[ Method ]
knowledge derived from expert experience. The first is that significant differences in target heading occur be-

ing maritime targets based on prior knowledge. The method incorporates two types of prior
fore and after maneuvering, whereas the target heading remains relatively stable during non-maneuvering peri-
ods. The second is that the heading difference before and after maneuvering reaches a local extremum. The
maneuvering point in the trajectory tends to maximize the heading difference between adjacent sub-trajecto-
ries. Based on the definition of trajectory smoothness metric, a calculation method is proposed to calculate the
course maneuver evaluation factor based on principal component analysis (PCA). This factor enables prelimi-
nary screening of potential maneuvering points. In order to find trajectory points that satisfy the second prior
knowledge, a maximum filtering-based maneuvering point screening method is proposed. [ Results ] Simula-
tion results show that, compared with the mainstream interactive multiple model (IMM) algorithm and infor-
mation entropy-based algorithm, the target maneuver inflection points detected by the proposed method are
closer to the actual inflection points, with the lowest false detection rate and missed detection rate. Moreover,
when track compression is performed using the maneuver positions extracted by this method, the distance er-
ror relative to the original track is minimized. [ Conclusion ] The findings confirm the superiority of the pro-
posed algorithm, which can effectively improve the accuracy and robustness of target maneuver detection and
provide strong support for target behavior analysis and operational decision-making at sea.

Key words: maritime targets; target maneuver detection; track prediction; maneuver inflection point recog-
nition; principal component analysis (PCA); prior knowledge; decision support systems
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