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Abstract: Incoherent scatter spectrum plays an important role in studying the physical parameters of the
ionosphere. The conventional theoretical model of incoherent scatter spectrum for derivation and calculation is
extremely complicated and the model of the autocorrelation function can not be obtained . In this paper, the
simplified model of ionospheric incoherent scatter spectrum is re-derived and the corresponding autocorrelation
function is proposed. In the procedure of traditional incoherent scattering radar signal processing, the
autocorrelation function is imbalance at different delays. This is mainly because the range resolution of zero-lag
is very low, which affects the estimated performance of ionospheric scatter spectrum. Focus on this problem, a
method based on data fitting is proposed to estimate the autocorrelation at zero-lag. Considering the
computational complexity, a fast implementation method by polynomial functions is proposed to approach the
autocorrelation function. Finally, experimental results on real echo data demonstrate the correctness and

efficiency of the proposed method, which is of great significance for ionospheric detection.
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