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A Weak Signal Acquisition Algorithm in Through-the-Earth Communication
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(State Key Laboratory of Integrated Services Network, Xidian University, Xi’an, Shaanxi 710071, China)

Abstract: Weak signal acquisition plays a crucial role in current field based through-the-earth communication system. In
this paper, we improve the traditional sliding correlation acquisition algorithm and propose a weak signal acquisition algo-
rithm in through-the-earth communication. Ultra-Wideband (UWB) pulse shape modulation and high gain spread spectru-
mis is adopted by communication system, and each chip is modulated as a waveform that is similar to a Gaussian derivative
pulse with positive and negative peaks. The received signal is sampled and quantized at a rate of 16 samples per chip and
divided into 16 channels according to the time tapping technology. Each channel uses the same PN code correlator for slid-
ing correlation despreading. Sixteen correlation values can be obtained and the difference between the two of them are used

as a decision parameter. Both theoretical analysis and simulation results validate that the proposed algorithm shows a great

advantage over the conventional one about 7.2 dB.
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Fig.1  System principle block diagram
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Fig.3 Power spectrum of UWB pulses
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Fig.5 The PDF curve of the shifting corelator output
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Tab.1 The calculation number of capturing process
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