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Abstract: An improved re-sampling filtering algorithm is proposed to deal with the digital base-
band shaping filter, which is applied in the highly dynamic signal measurement of aerospace
TT&.C(Track, Telemetry and Control) and satellite navigation systems. The design of truncated
raise cosine filter is conducted to restore the continuous sequence of digital spread-spectrum
signals. A spectrum adaptive piecewise parabola interpolation filter is constructed to carry out the
signal dynamic re-sampling, and the Farrow implementation structure is adopted to reduce the
calculation cost of the shaping filter. Simulation and experimental results show that the proposed
shaping filter successfully adapts to Doppler frequency shifts, reduces the base-band signal phase
jitter error from decimeter scale to millimeter scale, and effectively suppresses signal’s out-band
power. The proposed algorithm gives a way to improve the overall precision and steadiness of
highly dynamic satellite signal measurement in missile and aerospace range.
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