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RF direct sampling and digital down conversion to
navigation signals
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Abstract: A method for navigation signals down sampling was presented in this study by combining
RF direct sampling and digital down conversion. An analysis of navigation signals at frequencies that close
to 1.2 GHz and 1.5 GHz was performed. Firstly, bandpass sampling principle was used to select
appropriate sampling frequency for the completion of RF direct sampling to navigation signals. Then
cascaded integrator comb filter and Half-Band(HB) filter were adopted to carry out decimation filter to the
sampled signals, thus realizing the purpose of reducing sampling frequency. Finally, the navigation signals
of 5 frequencies were simulated in Matlab, RF direct sampling of the navigation signals was accomplished
and the sampling frequency was reduced. The original navigation signal was recovered and separated. It
proves the methods of RF direct sampling and digital down conversion are feasible.
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Tablel Carrier frequency and PN code rate of the received navigation signal

navigation signal L1C/A L2 P(Y) E2 E5a E6
carrier frequency /MHz 1575.42 1227.6 1560.075 1176.45 1278.75
PN code rate /MHz 1.023 10.23 2.5575 10.23 5.115
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Fig.1 Schematic diagram of the grouped signal
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Fig.2 Frequency spectrum distribution diagram of the signal after sampling by 744 MHz
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Fig.3 Flowchart of direct sampling in RF and reducing sampling frequency of navigation signal
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Fig.7 Signal and frequency spectrum after 12 times Fig.8 Signal and frequency spectrum after 12 times
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