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Precise Parameter Estimation Method Based on Multi-receivers Data Fusion
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(Beijing Research Institute of Telemetry, Beijing 100076, China)

Abstract: Regarding the issue of detection equipment being within the range of spaceborne SAR sidelobe, which causes the sig-
nal to be lost in the strong noise background, a method based on data fusion between multi-platform receivers is proposed. Without
knowing the signal form, the weak signals submerged in noise can be detected, and the signal can be classified and accurately esti-
mated. Firstly, the reference receiver and other receivers are cross-correlated to obtain the peak information, and the delay position
between the signals and the reference signal is obtained according to the position of the peak information, in order to perform delay
calibration. Secondly, each receiver performs coarse step FrFT filtering, records peak information for precise estimation, and restores
the original signal based on the peak angle and the inverse FrFT. Finally, it is determined whether there is a signal. If the signal is
achieved, a new signal will be formed by the fusion of power ratio of multi-platform receivers' original signal. The rotation angle
ranges are limited based on the peak information of multiple stations, and the precise step FrFT is used to estimate the chirp rate and
central frequency. The joint cross-correlation spectrum analysis is used to realize the accumulation of signal energy, and the left and
right boundaries in the signal persistence state are found by using the method of continuously minimizing the boundary valley. The
bandwidth and central frequency are accurately estimated, and then calculate the pulse width. The simulation results show that this
method can accurately estimate the parameters of the time-frequency domain of Chirp in the background of Gaussian white noise
and colored noise with low noise.
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Fig. 1 Schmatic diagram of signal processing principle for multi-station receivers
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Table 1 Precise parameter estimation of chirp rate

LIRS -15dB -14 dB -13 dB -12dB -11dB -10 dB -9 dB
flitHAE (") 2.782 3.224 3.331 3.332 3.331 3.331 3.333
Zi X2 (e'?) 550.8 275.6 108.33 4.17 3.42 3.31 3.15

AERT 1R 22 0.16 0.082 7 0.0325 12.51E-4 10.27E-4 9.92E-4 9.46E-4
RMSE(e'?) 2690 851 5.58 5.54 4.89 4.63 4.51

£2 PSS HA SR

Table 2 Precise parameter estimation of central frequency

TR R -15dB -14 dB -13 dB -12dB -11dB -10dB -9dB
A 7.49M -5.11M -3.77M -3.68 M -3.58 M -3.58 M -3.58 M
Y %o iR 2% 7.49 M -5.11M -3.77M -3.68 M -3.58M -3.58M -3.58M
RMSE 131 M 34 M 3.77M 3.68 M 3.58M 3.58 M 3.58M
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