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ABSTRACT

BeiDou Navigation Satellite System (BDS) is a self-developed, independent
operation of the global satellite navigation system of China, which is the third mature
satellite navigation system after the United States Global Positioning System (GPS)
and the Russian GLONASS. As the spatial signal interface file (version 1.0) of Beidou
system was released on December 27, 2012, Beidou system began to provide passive
positioning, navigation and timing services in the Asia-Pacific region. The Beidou
system consists of 14 satellites, including five geosynchronous orbit satellites, five
inclined geostationary satellites and four medium earth orbit satellites. As the Beidou
system constitutes a special satellite constellation, which is conducive to the
realization of the satellite-based business based on wide-area differential technology,
so that users can get cheap and convenient high-precision positioning services. This
paper carries out the work of user program design and realization for Decimeter-level
positioning using BDS wide-area SBAS corrections, the main work include:

1. The basic theory of positioning with Beidou system is introduced, and the
errors of Beidou non - difference positioning are analyzed, and the corresponding
processing methods are given. The parameters of the BDS Wide-area SBAS are
explained and the usage method is introduced.

2. The methods of cycle slip detection of both dual-frequency and
single-frequency are analyzed. A combination of several methods of cycle slip
detection with different advantages and disadvantages is suggested. When using the
combined observation value to carry out the cycle jump detection, it is proposed to
use the sliding window to set the dynamic threshold, which can improve the
efficiency of the cycle slip detection and reduce the frequency of reinitializing
ambiguity caused by false detection.

3. The common methods of parameter estimation of kinematic non-difference
positioning are introduced, especially the Kalman filter. In this paper, the fault
detection method based on least squares residuals in Kalman filter initial calculation
process can effectively eliminate the error in pseudorange, improve the reliability of
the initial value and improve the integrity of the system.

4. The user program for the realization for Decimeter-level positioning using
BDS Wide-area SBAS corrections are developed, and a large number of
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measurements are test. The performance of Kkinematic positioning of both
single-frequency and dual-frequency is verified by the developed user program, and
the results are compared with those of standard positioning with system correction

parameters unused. As a result, the convergence time and precision are analyzed.

Key Words: Beidou system, SBAS, cycle slip detection, user program
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