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The Impact of Phase Nonlinear Distortion to GPS
Pseude-range Measurement

7ZHU Xiang-wei, SUN Guang fu, YONG Shao-wei, ZHUANG Zhae-wen
( College of Electronic Science and Engineering, National Univ. of Defense Techmology, Changsha410073, China)

Abstract: PN code ranging technique based on DSSS is widely used in satellie navigation, radar, and aerospace TI& C. The phase
distortion introduced by RF link and cable multt path will greatly affect the signal time delay of spread spectrum. The traditional
definition of group delay is incapable of describing the holistic phase character of signal bandwidth, thus having difficuly in edablishing
relationship with the spread spectum signal delay. To resolve these problems, a new group delay definiion has been put forward, based
on Taylor series expansion, which uses zew order group delay, linear group delay and parabolic group delay to describe phase distortion.
The influence of the different order group delay on PN code ranging was analyzed and simulated. The resuls show that the parabolic
group delay has greatest effect on PN code ranging.
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Fig. 1 The signal model of cable multipath
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Fig.2 The pseude range emwor caused one cable mukipath signal
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Fig. 3 The phase characteristic and goup delay of equivalent channel filter caused by cable multipath
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Fig.4 Nonlinear phase character curve and its Taylor series expansion
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Tab. 1 The statistic of Ho, H, and H, fiker s group delay in signal bandwidth
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Tab.2 The impact of tree types group delay to GPS pseude- range measurement
H,(ns) H,(ns) H,(ns)
1294. 407 1294. 291 1294. 242
1311. 840 1311. 681 1311. 289
- 17. 433 17. 390 17 047
— — - 0 167 - 0210 - 0.553
- 0167 - 0043 - 0343
4
2
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0.03ns,
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3) gd, (= 0.0178ng MHz) ~ 0. 043ns,
gd>(0. 00393ns/MHzZ") - 0.342ns ,
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