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Abstract: BDS regional satellite navigation system on December 27, 2012 officially started to provide services, the
system consists of 14 satellites, including five Geostationary Orbit satellites, five Inclined Geosynchronous Orbit
satellites and the four Medium Earth Orbit satellites. To improve service capability of BDS in high-precision navigation
and positioning in China and its surrounding areas, we carried out the research on “BDS Decimeter-level Wide-area
SBAS”. The new system aims at providing users with meter to decimeter level navigation and positioning service by
broadcasting more precise differential corrections. Key correction parameters of the new system are introduced in this
paper. We focus on the positioning algorithms and performance evaluation for single-frequency users. Real
single-frequency tracking data of stations distributing at various locations are used in the evaluation. In the data analysis,
epoch-wise kinematic coordinates are compared to the known reference values and coordinate accuracy are evaluated in
terms of RMS and STD. Results show that at reference stations, which are used for the differential correction
calculation, the coordinate accuracy is about 0.3-0.5m for the horizontal components and 0.3-0.5m for the vertical
component; while it is 0.3-0.6m for the horizontal and 0.7-0.8m for the vertical components at a non-reference station.
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Figure 1. Comparison of results of single-frequency real-time
kinematic point positioning with and without differential
corrections at reference stations. Up: without differential

corrections, below: with differential corrections
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Table 1. Comparison of RMS of single-frequency real-time
kinematic point positioning with and without differential
corrections at reference stations.
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East 0.435 0.377 0.292 0.193 0.623 0.271

North 0.707 0.313 0.784 0.384 0.352 0.197
Up 0.988 0.524 1.094 0.333 0.927 0.497

3D 1.290 0.717 1.378 0.544 1.171 0.599

Table 2. Comparison of STD of single-frequency real-time
kinematic point positioning with and without differential

corrections at reference stations.
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Figure 2. Comparison of results of single-frequency real-time
kinematic point positioning with and without differential
corrections at a non-reference station. Up: without differential

corrections, below: with differential corrections
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Table 3. Comparison of RMS and STD of single-frequency
real-time kinematic point positioning with and without differential
corrections at a non-reference station.
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Table 4. RMS of single-frequency real-time kinematic point
positioning with differential corrections at a non-reference station.
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16-12-20 0.522 0.338 0.606 0869
16-12-21 0.340 0.232 0.737 0.844
16-12-22 0.283 0.238 0.435 0.570
16-12-23 0.339 0.316 0.656 0.803
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