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CHAPTER 8 GLOBAL POSITIONING SYSTEM similar to those discussed in Section 86 For ionospheric delay calibration, the L1/L5 pairing is preferred as it has the largest frequency separation   For di erential carrier phase positioning, the di erence between the L2 and L5 phase measurements is of interest By analysis similar to that in Section 861, it is straightforward to show that this di erence has a wavelength of  x = 586m This wavelength is large enough to allow resolution of its integer Nx directly from the corresponding pseudorange combination f2  2 + f5  5          Nx = ( 2    5 )    x (f2 + f5 ) The disadvantage of the resulting pseudorange observable        x = ( 2    5   Nx ) x     is that it ampli es the measurement noise of  2 and  5 by factors of 24 and 23, respectively However, depending on receiver to reference station separation and receiver quality, it may be possible   to use  x to directly acquire the widelane and subsequently the L1 integer ambiguities using range space methods
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		1/( j10) = (1/ j )(1   10) = (1/ j)01 = j 01 When you want to find an imaginary value of susceptance in terms of an imaginary value of reactance, first take the reciprocal of the real-number part of the expression, and then multiply the result by  1
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		The GPS system is a worldwide asset that is provided by the US government and available to the user at the cost of a receiver The uniform worldwide accuracy and high reliability of the system are motivations for the use of GPS in numerous applications The range accuracies for various GPS operating scenarios are presented in Table 87 Position standard deviations can be calculated from the range accuracies in the table based on assumed PDOP values as described in Section 85 The standard deviations in the table are based on the error standard deviations presented in Table 85, which are from [8] The typical multipath column uses the maximum values for multipath and receiver noise errors from Table 85 The minimum multipath column uses the minimum values for multipath and receiver noise errors from Table 85 This column would correspond to a good receiver, with special precautions taken to reduce multipath e ects For the carrier phase row, the receiver noise is assumed to have a standard deviation of a millimeter and the phase multipath used values of 01 and 001 m The presentation of this chapter has not included Kalman  ltering, but has presented and compared various GPS processing techniques in a uni ed format With the understanding of GPS techniques that have been
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		Problem 15-5 Suppose you have a capacitor of 100 pF at a frequency of 300 MHz What is BC   First, find XC by the formula for capacitive reactance:
811 REFERENCES AND FURTHER READING GPS Mode C/A Code, SA o  C/A Code DGPS L1 Phase DGPS Typ Range STD (m) 90 30 010
Min Range STD (m) 80 01 001
XC =  1/(628f C ) Note that 100 pF = 0000100  F Therefore: XC =  1/(628   300   0000100) =  1/0001884 =  531   The imaginary value of XC is equal to  j531 The susceptance, BC, is equal to 1/X C Thus, BC = 1/( j531) = j000188, rounded to three significant figures The general formula for capacitive susceptance in siemens, in terms of frequency in hertz and capacitance in farads, is: BC = 628f C This formula also works for frequencies in megahertz and capacitances in microfarads
Table 87: Range accuracies for alternative GPS operating scenarios developed in this chapter, s 9 and 11 will present applications that could use GPS as an aiding sensor
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