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Fig. 1 The FX correlation scheme of wide band signal
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Fig. 2 The group delay estimation scheme based on wavelet correlation filter
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Fig. 5 The comparison of group delay accuracy after processing by mySSNF
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A Radio Interferometry Processing Method Based on Wavelet Correlation Filter

LU Weitao"*, REN Tianpeng"’, CHEN Lue"’, HAN Songtao"’, WANG Mei"*

(1. Beijing Aerospace Control Center, Beijing 100094, China;
2. Science and Technology on Aerospace Flight Dynamics Laboratory, Beijing 100094, China)

Abstract: A radio interferometry method is proposed to resolve the problems of the process of weak spacecraft signal received
in deep space exploration. Firstly, based on the analysis of the original wavelet correlation filter, an improved one is proposed
which contains shift correlation, the processing order from higher scale to lower one and the threshold filtering of the highest scale
coefficients. Secondly, the wide band signal model in deep space exploration is analyzed and constructed, and the radio
interferometry scheme based on wavelet correlation filter is provided. Finally, results of Monte Carlo simulation and data
processing for some GEO satellite measured signal prove a better performance of the interferometry measurement, and the group

delay accuracy of the GEO satellite is improved by 10%.
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High lights:

e The shift correlation is used in the proposed filtration algorithm to overcome the degradation of wavelet coefficient correlation

among adjacent wavelet scales, which enhances the filtration performance.

e Different from the traditional algorithm, the novel one processes the wavelet coefficient from higher scale to lower one, making

full use of the reverse trend of the signal’s and noise’s wavelet coefficient, further improving the filtration performance.

e The proposed filtration algorithm processes the wavelet coefficient at the highest scale by Gaussian filter, improving the quality of

the wavelet coefficient and depressing the noise influence of all the wavelet scales to improve the wavelet reconstruction performance

and the quality of signal.

e The radio interferometry scheme based on wavelet correlation filter is provided, and the results of Monte Carlo simulation and

date processing of some GEO satellite measured signal prove a better performance of the interferometry measurement.
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