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Abstract

This paper proposes a method to efficiently compensate for velocity-dependent range bias (range-Doppler coupling)
that occurs in the matched filter output of an Linear Frequency Modulation (LFM)-based space surveillance radar
due to Doppler effects, using a single pulse. The core idea is twofold: (1) to physically constrain the LOS velocity
range of the target from the beam steering angle, and then minimize the bandwidth of the extended reference filter
to reduce the SNR loss in the first-stage velocity estimation; and (2) to construct a local matched filter bank only
within a narrow search interval centered at this first estimate and perform fine velocity estimation in a two-stage
(coarse-to-fine) framework. The proposed method is designed to achieve a balance between accuracy and
computational complexity in single-pulse processing, compared with a conventional single matched filter, extended
filter alone, and exhaustive matched filter bank.
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