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Research on velocity ambiguity resolution algorithm based on
nearest neighbor centroid classification
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2 Hunan Great—Leo Microelectronics Co. , Ltd. , Changsha 410003, China)

Abstract: To address the velocity ambiguity problem in time—division multiplexed millimeter —wave radar systems, this paper
proposes an enhanced velocity ambiguity resolution algorithm based on nearest —neighbor centroid classification. The algorithm
begins by analyzing the phase shifts of the target signal, labeling target points as centroid points or unknown sample points. The
unknown sample points are then classified using the nearest—neighbor centroid method. Finally, the velocity ambiguity order of the
centroid points is calculated based on the overlapping antennas, which is then used to infer the ambiguity order of other points within
the same class, thereby enabling accurate estimation of the target’s true velocity. Simulation and experimental results demonstrate
that the proposed algorithm effectively resolves the velocity ambiguity issue, significantly improving the radar’s imaging and
environmental perception capabilities. In single—target scenarios, the algorithm reduces the anomalous point ratio from 5. 20% in
conventional methods to 1. 73%, while in multi—target scenarios, the anomalous point ratio decreases from 21. 40% to 2. 83%.
These results show that the proposed algorithm offers clear advantages in terms of velocity ambiguity resolution accuracy and
interference robustness, outperforming traditional methods.
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Fig. 6 Range and velocity estimation results for a single target scenario
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