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Fig. 1 Structure of GPS software receiver
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Fig. 2 Chart of parallel code phase search acquisition
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Fig. 3 Design scheme for GPS tracking loop
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Table 1 The results of GPS signal acquisition

o \ N R EH ‘ ERSE SRR
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0 7 343 464 1 023 000. 805 —1 394. 428 20 428 816.8 —1670.0 259.0
1 8 343 464 1022 999.019 1308.111 21 314 229.6 1212.0 147.0
2 24 343 464 1023 001, 811 —3 038. 400 22 431 541.9 —766.0 112.0
3 26 343 464 1 023 000. 000 —179. 394 22 248 416.5 906. 0 196.0
4 28 343 464 1022 999,983 —183.616 21 283 246. 3 —1459.0 —291.0
5 29 343 464 1022 999.789 133. 147 22 200 497.3 —798.0 —106.0
6 31 343 464 1 022 999. 849 73.736 20 112 259.0 1706.0 —100.0
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Fig. 4 The result of GPS signal tracking
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Design of tracking loop bandwidth of global positioning system receiver

LI Wen-lian' , LEI Yu-jie"*, JIN Lu®?, ZHANG Zhen-bao*
(1. School of Physics and Electronics, Hubei University of Arts and Science, Xiangyang 441053 ,China;
2. School of Electrical and Information, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; Based on the principle of global positioning system(GPS) signal tracking, noncoherent delay-
locked loop and costas loop were used for the realization of flexible and stable tracking to pseudo
random noise code and carrier. Considering the thermal noise and dynamic stress error, the optimization
method was adopted to design an optimal loop bandwidth for GPS software receiver. According to
estimation of the signal to noise ratio, the optimal bandwidth was determined to achieve the minimum
error, GPS intermediate frequency signal sampler was used for GPS data. Through the experiments of
Visual C and MATLAB simulation, the results show that seven signals are successfully tracked, and
the data of channel 1 in the calculated in-phase and quadrature phases are verified. The results proves
that the method is flexible and effective. And a guarantee is provided for GPS software receiver to
quickly realize the acquisition and tracking of GPS signal. At the same time, the function of using
software to realize processing signal of GPS software receiver has great flexibility.
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