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The modulation signatures of radar echoes induced by micromotions contain detailed information
on the structures and motions of radar targets. It is an important direction in the field of radars to
mine and extract specific micro-motion information about the target from radar echoes and achieve
target recognition. However, under non-cooperative and strong adversarial conditions, the target
motion pattern is complex and varied, and with the influence of noise and interference, radar echoes
often appear as weak, complex nonlinear coupled modulation signals. How to extract target micro-
motion features from complex nonlinear coupled modulation radar echoes/data and accurately
determine target identity and attributes is an internationally recognized scientific and engineering
challenge.

This speech addresses the problems of limited representation accuracy, poor parameter estimation
robustness, and single recognition feature information in existing methods under low signal-to-noise
ratio and complex translational conditions. Specifically, promising approaches for extracting
micromotion information, including sparse time-frequency-frequency rate representation, novel
estimation statistics in the transform domain, and network-based feature fusion recognition
methods, are presented to solve the issues of the current strategies, such as limited accuracy of
the representation, poor robustness of parameter estimation, and mono-modality features for target
recognition. Lastly, a summary of ongoing research on target micro-motion is presented, and future
directions are discussed.
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