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Study on Stepping Frequency Waveform Design for Clutter Suppression
Based on Velocity Filtering

DONG Qianli', WANG Fei?, SONG Ke', LU Manjun', YI Yu'
(1. Shanghai Radio Equipment Research Institute, Shanghai 200090, China;
2. Shanghai Academy of Spaceflight Technology, Shanghai 201109, China)

Abstract ; Clutter is an important factor that affects the imaging performance of one-dimensional distance image
of high-resolution radar. Strong clutter may cause target point coverage and false target points, affecting the
detection performance of radar. In this paper, a new clutter suppression stepped frequency (CS-SF) waveform is
proposed to suppress the clutter. CS-SF emission waveform is a pulse string with the same frequency within the
group and the stepped frequency between groups. Based on the velocity difference between the target and the
clutter, the clutter is suppressed by weighting within the group, and the distance resolution is improved by inverse
discrete Fourier transform (IDFT) between groups. The principle of the clutter suppression and the theoretical
improvement value of the signal-to-clutter ratio are analyzed in detail. The CS-SF waveform signal processing flow is
given, and the single-target clutter model and the extended target clutter model are established. The validity of CS-
SF is verified by simulation, and the actual improvement value corresponds to the theoretical value.
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Fig.1 Schematic diagram of CS-SF waveform
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Fig.2 Algorithm flowchart
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Fig.3 Design of simulation scene
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Fig. 6 Results of system simulation
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