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An Extraction Method for Helicopter Micro-Motion Features Under Low SNR

ZHANG Chaowei, XIA Saigiang, YANG Jun, LIU Jianwei, XU Yingxin
(Air Force Early Warning Academy, Wuhan 430019, China)

Abstract: The micro-Doppler modulation generated by the rotor rotation of helicopter can reflect the micro-
motion characteristics. Accurately estimating the number of blades, rotor length and rotation frequency is of
great significance for helicopter identification. Aiming at the narrow-band pulse radar, this paper proposes a fast
and high-precision extraction method for the micro-motion features of helicopter under the condition of low SNR.
The internal relationship between the micro-motion parameters is deduced. The amplitude of the time-frequency
map is accumulated in the time-frequency domain to obtain target flicker parameters as the prior information to
reduce the dimensionality of the sparse dictionary. The proposed method can reduce the computational complexi-
ty of the orthogonal matching pursuit (OMP) algorithm, improve the estimation accuracy of the micro-motion
features, and have better robustness under the condition of low SNR. The validity of the method is verified by
simulation and experiment results.

Key words: micro-Doppler; time-frequency diagram; amplitude accumulation; orthogonal matching pursuit
(OMP) ; feature extraction
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