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Maneuvering Target Detection Algorithm Based on Hankel Matrix
Decomposition in Over-the-horizon Radar

LI Huiyong XUE Changpiao CHEN Zhuo HU Jinfeng YAO Feng

(School of Electronic Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China)

Abstract: Maneuvering target detection is one of the focuses in skywave Over-The-Horizon Radar (OTHR). The
performance of existing algorithms is good for single maneuvering target in the condition of high SNR. However,
the performance for multiple maneuvering targets in low SNR needs to be improved. In this paper, a new
maneuvering target detection algorithm is proposed based on Hankel matrix decomposition. The maneuvering
target signal is constructed in the form of Hankel matrix. Then the time-frequency estimation of maneuvering
target signal is transformed into a convex optimization problem based on linear Principal Component Analysis
(PCA) by matrix decomposition, so as to realize the separation of uniform and maneuvering targets, and the
simultaneous estimation of multiple targets. The simulation results show that the proposed algorithm has the
advantages of high estimation accuracy, low SNR and multiple target detection.
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