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Avoiding Bit Transition Acquisition Algorithm
for Weak GPS Signal
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Abstract: In order to enhance the sensitivity of Global Position System (GPS) receivers, increasing
the coherent integration time is necessary for the signal acquisition process. This paper analyzes
how the bit sign transition limits the coherent integration time and proposes a novel acquisition al-
gorithm to avoid the bit sign transition limitation. The method employs coherent integration com-
bing with non-coherent integration. By comparing the integration results of the several blocks, the
maximum integration result is selected and is used to determine whether to acquire. The algorithm
extends the coherent integration time to 19ms. The purpose is to make the block of the maximum
integration result completely avoid bit transition, and avoid the influence of navigation data bit
transition on the results of the coherent integration. The algorithm extends the coherent integration
time to the greatest extent on the basis of avoiding bit transition, and then improves the acquisition
sensitivity of the GPS receivers. The simulation results show that the acquisition sensitivity has
been improved, and the algorithm can acquire the weak signal with Carrier-to-Noise Ratio (CNR)
as low as 26dB » Hz.
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Fig. 4 Schematic diagram of the avoiding bit transition algorithm
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