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Research on A New Wide Adaptability Algorithm for Doppler Rate of Change
Estimation
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Abstract: The radial acceleration between the target and the observation platform causes Doppler frequency changes. High-
precision estimation of Doppler change rate has broad application in the field of signal processing. To improve the processing gain,
firstly, frequency domain accumulation is used within the pulse, the data for long time is diluted into limited spectral line data, then,
the estimation of doppler rate of change is transformed into a least squares estimation through spectral correlation processing of inter-
pulse. It is possible for inter pulse accumulation. The processing gain can be greatly improved, and the high estimation accuracy can
be easily achieved by intra-pulse accumulation and multi-pulse least squares estimation. The difficulty of accurately estimating the
frequency, time of arrival and initial phase is avoided by cleverly utilizing spectral correlation processing. This algorithm is insensi-
tive to intra-pulse modulation and pulse repetition interval, and has strong universality. Finally, the validity, universality and high-
precision estimation of the algorithm are verified through simulation in various scenarios.
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Fig. 1 Time slicing diagram of pulse
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