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Abstract: Aiming at a desirable solution to the high cost of precision navigation and positioning in the ocean, transmitting real-time service

data from multi-global navigation satellite system through BeiDou short-messages device to realize real-time precise point positioning was proposed.

Real-time service data was simplified to reduce the costs of communication and hardware, remedying the shortage of BeiDou short-message band

width. In order to overcome the low communication frequency limitation of BeiDou short-message service, and to obtain satellite orbit position and

clock correction at the time beyond minute interval, a method of forecasting real-time precise ephemeris was adopted. The data process of real-time

precise point positioning in ocean based on BeiDou short-message was simulated. Post-processing ocean observation data and testing positioning

performance, its accuracy can reach cm-level in horizontal direction and 10 ~20 cm in vertical direction. Results show that the method can provide

effective technical reference for the low-cost real-time precise point positioning in the ocean.

Keywords: BeiDou short-message; marine positioning; real-time precise point positioning; low cost; multi-GNSS fusing
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Tab. 1

Percentage of numeric range with difference of difference between epoch of orbit correction when AODE is unchanged

%

ARG HUHL

BB MSIE Dot 2E Z 25V

PAFE IET <0.016 m <0.032m <0.064 m <0.128 m <0.256 m <0.512m <1.024 m <2.048 m <4.096 m

12 m 99. 82 99.95 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

GPS Y 97.96 99.56 99.98 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
eln) 99.52 99.91 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

=) 99.82 99.95 99.98 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
GLONASS Y]] 99.18 99.51 99.83 99.97 100. 00 100. 00 100. 00 100. 00 100. 00
m 99.06 99. 46 99. 87 99.98 100. 00 100. 00 100. 00 100. 00 100. 00

| 99.83 99.99 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

fAES B 97.52 99.22 99.94 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
HIn) 98.77 99.76 99.99 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00

| 97.03 97.87 98.58 99.21 99.61 99.83 99.95 100. 00 100. 00

e Yl 96. 60 97.34 98.21 98. 88 99.39 99. 81 100. 00 100. 00 100. 00
m 96.57 97.28 98.02 98.70 99.59 99.59 99.85 99.97 100. 00
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Tab.2 Percentage of numeric range with difference between epoch of clock correction when AODE is unchanged

%
P2z BE Pt a) i
<0.016 m <0.032m <0.064 m <0.128 m <0.256 m <0.512m <1.024 m <2.048 m <4.096 m
GPS 47.67 71.90 92.84 99. 66 99.99 100. 00 100. 00 100. 00 100. 00
GLONASS 41.74 70. 65 93.99 99.52 99.89 99.95 100. 00 100. 00 100. 00
RIS 96.41 99.10 99.80 99.96 99.99 100. 00 100. 00 100. 00 100. 00
Jb=k 81.58 96.47 98.45 98.87 99.29 99.49 99.77 99.98 100. 00
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