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Acquisition Scheme for Impulse Radio UWB TT&C Signal
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Abstract: The impulse radio Ultra-WideBand (UWB) Tracking, Telemetry, and Command (TT&C) system is a
new kind of TT&C system that can greatly improve the concealment and anti-interference performance. To solve
the acquisition problem of the impulse radio UWB TT&C signal, an acquisition scheme based on Partial Matched
Filtering and Fast Fourier Transform (PMF-FFT) is proposed to accomplish the three-dimensional acquisition of
pulse phase, pseudorandom code phase and Doppler frequency simultaneously. Then, according to the problem of
excessive search space, long acquisition time and low estimation accuracy of Doppler frequency, a new improved
acquisition scheme is proposed. It adopts the two-step scheme to accomplish time delay phase acquisition, and uses
the modified Rife algorithm to further estimate the Doppler frequency. Simulation results show that this scheme
can effectively improve the acquisition speed, reduce the acquisition time, and greatly improve the estimation
accuracy of Doppler frequency.
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