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Tab.1 The Strategy of Data Processing
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Tab.2 The Average of RMS of Positioning Error and

Convergence Time in Static Mode
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Tab.3 The Average of RMS of Positioning Error and

Convergence Time in Kinematic Mode
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Jt DCB 3.9 3.5 8.3 18.6

CUTO0 f4i+ DCB 3.9 2.2 7.4 17.8
IF 2.8 1.5 4.4 16. 8

Jc DCB 3.8 4.0 9.0 43.6

JENG {41t DCB 4.6 2.7 5.4 29.3
1F 2.9 1.8 3.6 23.9

Jt DCB 3.2 2.1 8.8 22.1

MAL2  ffif DCB 2.9 2.0 8.5 12.5
1F 2.1 1.5 4.5 10. 1

Jc DCB 4.4 2.6 8.0 18.0
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Fig.1 Convergence Time of PPP in Static Mode Fig. 2 Convergence Time of PPP in Kinematic Mode
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Fig. 3 Positioning Errors of PPP in Static Mode at Station MRO1 on Day 021 in 2016
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Fig. 4 Positioning Errors of PPP in Kinematic Mode at Station MRO1 on Day 021 in 2016
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Fig.5 Vertical Ionospheric Delays for PPP Model
Without DCB Parameters at Station MRO1 on
Day 022 in 2016
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ture information of the waveform. Then, elevations of positioning point candidates are also improved
using VLL algorithm compared with the elevation structure information, which can eliminate the posi-
tion errors of stereo images. Experiments show that the method proposed is effective in big footprint
space-borne laser altimeter positioning, and the elevation positioning accuracy is 0. 16 m, plane posi-
tioning accuracy is the same with stereo images.

Key words: space-borne laser altimeter; full waveform; vertical line locus (VLL); geometric positio-

ning; elevation structure
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GPS/BDS Precise Point Positioning Model with Receiver
DCB Parameters for Raw Observations
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Abstract: ue to ionospheric delays caused by the receiver code biases in the traditional multi— GNSS
precise point positioning (PPP) using raw observations, the estimates can be negative values. An im-
proved model of Global Positioning System/BeiDou Navigoction Satellite System (GPS/BDS) PPP
with receiver differential code bias (DCB) parameters for raw observations is proposed in which re-
ceiver code biases on the first frequency of each system are constrained to zero and receiver DCB pa-
rameters are estimated. lonospheric delays and receiver code biases are separated by the presented
model. Additionally, the singularity between receiver clock offsets and ionospheric delays is reduced.
GPS/BDS data from 4 stations of the Multi-GNSS experiment (MGEX) network are processed in
static and kinematic modes. The results show that with the proposed PPP model, the average positio-
ning accuracy and convergence time in static/kinematic mode are improved by 29. 3% and 15. 7%,
29.8% and 21.6%, respectively, in comparison with the traditional PPP model.
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bias; convergence time
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