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Introduction Test and Analysis
The traditional real-time precise point positioning (PPP) algorithm requires real- || To evaluate the effectiveness and reliability of the orbit

time orbit and clock products based on worldwide reference stations. Among them, || and clock solutions obtained in the global network
real-time orbit products alé usually predicted by precise orbit productS, and the using kalman filter, a statistical analysis was performed
irregular motion of the satellite will reduce the aCCuracy and rellablllty of the on a |arge data set by PPP. Stations measurements and
prediCtEd orbit prOdUCtS. In order to get rid of the dependence on the predicted orbit broadcast ephemeris were downloaded from the IGS.
products and reduce the strong correlation between user location, satellite orbitand || Fig.1 displayed their distribution, blue and red
clock parameters. We use the joint solution on broadcast ephemeris, user station || represented reference station and user receiver,
and global evenly distributed reference network, which can real-time estimate user || respectively.

location, satellite orbit and clock correction parameters. Moreover, satellite orbit Network of Stations

and clock correction parameters can broadcast to other users to achieve PPP
algorithm. In this poster, the following four parts will be presented.

Model and Method

For a satellite s observed by receiver r, the lonosphere-Free Combination (IF) after
linearization for code and carrier phase observation equations can be expressed:

0" 60" 120° 180" -120° -60° O°

Prs,”: — _,Uf y Ar + ,Ll: . AS + Cdtr — Cdts + MI,S . Zpdr + (C,'PIF VR 277 din 2

Based on this model and method, we processed the
° e =—205-Ar+ 1 -As+cdt —cdt® +M°-zpd + A° +¢, data set(2008-03-23) using real time simulation, and
| i compared our positioning results with the coordinates
Where, orovided by IGS. Fig.2, Fig.3 and Tab.1 showed the
static positioning results, and Fig.4, Fig.5 and Tab.2
cdt, =cdt . L
r " P showed the dynamic positioning results.
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P’ andL; .are the observation residuals of the code and phase ionosphere-free
combination, respectively; « , Arand As are the line-of-sight vectors, correction
vectors of station coordinate and satellite orbit, respectively; A’,. is the phase
ionosphere-free  combination ambiguity; cdt, . and cdt, are the clock errors of
receiver and satellite for code observation, respectively, which include signal delay;

cdt, _and cdt; are clock errors of receiver and satellite for phase observation,
respectively, which include uncalibrated phase delays; &, ande are refer to carrier N :
observation and code observation errors, respectively.
Kalman filter model to a global reference network and user S T — R
Parameter nature Value Comments O I R ) S
Receiver clock at datum station 0 o ST N0 b o on 00 S R R S
. . . White noise T wmom S
Receiver clock at other station Covarlance set to 4e14 bon noo o om om oo e o om v
Satellite clock Covariance set to 4el4 White noise
Zenith troposphere delay g=3x10"°m’ / Sec Random walk process
Coordinates at reference station 0 Fixed /Fee SuU ItS
Coordinates at static user station Covariance set to 100 _ _ _ o _
Coordinates at durarmic User White noise (1)The static and dynamic real-time positioning bias
_y Covariance set to 4e14 RMS of the algorithm Is about 1-2cm and 10cm,
station respectively.
Satellite orbit corrections Covariance set to 100 White noise (2)Our algorithm can get rid of the dependence on the
. Constant (initial covariance set | Ambiguities are constant during ultra-ephemeris and reduce the strong correlation
Phase ambiguities to de14) 2 pass between user location, satellite orbit and clock

\ parameters. /




