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Table 1 The comparison of running time
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Fig.8 The drone and radar used in the experiment
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Fig.11 The comparison of the estimation results of

measured data
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Multi-stage Parameter Estimation Method for the Micro-Doppler of Rotor
Targets Using ISAR

Xu Zhiyong', Tian Sirui', Xu Kegin?, Chen Chen’
1. Nanjing University of Science and Technology, Nanjing 210094, China

2. Chinese Flight Test Establishment, Xi’an 710089, China

Abstract: In the research on inverse synthetic aperture radar (ISAR) imaging of the target with propeller, it is of great
significance to analyze the micro-Doppler characteristics so as to extract the physical parameters of the propeller. In
this paper, a hierarchical estimation method of the micro-Doppler parameters is proposed, which simplifies the
traditional three-dimensional parameter search into three one-dimensional optimization problems, and realizes the
decoupling of the rotation speed, blade initial phase angle and blade length. Compared with the existing methods, the
proposed method has the advantages of low computational complexity and short running time, and can achieve
accurate estimation of rotor parameters under azimuth undersampling conditions. The experiments using simulated
and measured data show that the proposed method has high precision of rotor parameter estimation, and the running
time is only about 10% of the traditional traversal algorithm. This paper provides an efficient solution for the micro-
motion characteristic analysis on propeller targets, which effectively reduces the hardware requirements of data
acquisition and processing.
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