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Frequency Domain Synthetic Bandwidth Approach for
High Speed Moving Target

Zhang Huanying, Zhang Shouhong, Xing Mengdao, Li Qiang, Luo Binfeng
(National Laboratory for Radar Signal Processing, Xidian University, Xi'an 710071, China)

Abstract; In order to utilize the linear modulated stepped frequency radar to acquire the high res-
olution range profile of the high speed moving target, an improved frequency domain synthetic
bandwidth approach is proposed. In the approach, the motion compensation factor is established
in terms of the precise echo model of the moving target, and the error of spectrum shift in the fre-
quency domain is eliminated by mixing the echo signal and the error frequency. Compared to the
traditional synthetic bandwidth approach based on the low speed moving target model, the pro-
posed method avoids the initial-phase compensation error and unmatched error of the subpulse’s
spectrum after compensating the high speed target echo, and possesses higher compensation pre-
cision. Aiming at the high speed moving target, the simulation results show that under the case
that the Hamming window is used to weight the synthetic spectrum, the target range profile does
not have grating lobe and the peak-to-side lobe ratio of that is —42 dB below.
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