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Research on P-code Direct Acquisition Algorithm for
Satellite Navigation Positioning
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( Electronic Engineering Institute, National University of Defense Technology, Hefei 230037, China)

Abstract; How to improve the acquisition speed and precision of satellite navigation positioning P-code is
one of the hot issues in military receiving technology research. Based on the GPS P-code extended replication
overlap ( XFAST) acquisition algorithm and the mean acquisition algorithm, an acquisition algorithm based
on time-frequency fusion is proposed. Through XFAST processing to the local sequence, the search area is
expanded without affecting the degree of correlation. Then averaging is made to the processed local sequence
and the received sequence, thus to reduce the amount of computation, and to achieve the purpose of
improving the capture speed. The feasibility of the algorithm is analyzed, and the specific process of the
algorithm is presented. The simulation results verify the effectiveness of the proposed method.
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Fig.1 Extended replication principle
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Table 1 Processing results of XFAST capture algorithm

l M G, G, T,/s T,/s
2 9.8258 12. 59 20. 125 1521.91
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18.8189  27.035 38.985 1773.59
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Fig.2 Principle of the mean algorithm
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Table 2 Processing results of the mean capture algorithm
I i G G
10 8.8351 10.4725
20 9.2379 10.049 6

10 13.8343 15.9181 24.547  467.765
20 13.756 15.9181  29.625  327.687
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Fig.3 Time-frequency fusion capture process
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Fig.4 Capture process of the optimization algorithm
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Table 3 Capture results of the time-frequency
fusion algorithm
1ToM G, G, T./s Tp/s
10 6.9517 10.0496 12.422 272.579

20 6.91623 10.0496 14.844 174.641
20000 2 10 12.789 2 25.3584 55.718 247.719
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Table 4 Capture results of the optimization algorithm

M i l G, G, T,/s T,/s

5 2 51200 24.8429 18.8678 30.546 179.40
8 12800 8.6104 8.8998 10.781 39. 656
2 51200 11.6414 18.8678 80.008 156. 5

¢ 4 25600 6.0564 17.1129 48.578  100. 828
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Table 5 Comparison of performance of different capture
methods under equivalent parameters
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