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[Abstract]

In this study, we introduce an interactive multi-model-probabilistic data association filter (IMM-PDAF), a multi-target tracking
algorithm that integrates multiple dynamic models for accurate real-time maritime target tracking. Multi-target tracking in the
maritime environment requires high accuracy due to the complex dynamic environment and various movement patterns. The
existing CV-PDAF (constant velocity model) and CT-PDAF (circling model) each assume a constant movement pattern, but it is
difficult to handle all the complex movements occurring in various maritime environments with these single models. To solve this
problem, this study proposes an interactive multi-model-probabilistic data association filter (IMM-PDAF), and the results of this
paper applied to maritime RADAR data show that the proposed IMM-PDAF has relatively lower RMSE values than CV-PDAF
and CT-PDAF, and has strong positioning performance even in complex dynamic environments. Therefore, this study results
highlight the potential of the proposed IMM-PDAF to improve the reliability and efficiency of maritime surveillance systems and

provide a multi-target tracking solution for complex tracking environments.

Key word : Multiple target tracking (MTT), Interacting multiple model (IMM), Probabilistic data association filter (PDAF),
Marine radar, Kalman filter.
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RSME = 4/— Mx—x)+ (v —y) (34) Table 4. Comparison of RMSE between IMM-PDAF,
k=1 CV-PDAF, and CT-PDAF.
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Fig. 7. Trajectory(coloured) description of data sets including radar data (gray dots) and comparison of position errors

between IMM-PDAF, CV-PDAF, and CT-PDAF.
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