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Abstract: A precise point positioning ( PPP) algorithm based on original dual frequency GPS code and phase
observations is presented. Instead of forming the ionosphere free code and phase observations as usually done for
standard PPP algorithm, by taking the dispersive property of ionosphere into account, the first order ionospheric
delay effects of L1 frequency along satellite receiver line of sight (LOS) are incorporated into the state vector which
is estima ted by extended Kalman filter ( EKF) technique. This alternative algorithm could avoid the adverse effect
of anmplified multipath and measurement errors existing in the ionosphere free observations, Inthe meantine, several
constraints can be introduced to the LOS ionospheric delay para meters during the filtering process, to inprove the
convergence of the filter to more reliable and precise solutions. The LOS ionospheric delays could be obtained
simulta neously with other unknown parameters, which would facilitate the research on ionosphere at a single site.
Besides, the recursive DIA procedure is adopted as quality control strategy to guarantee the reliability of the
estimators from the proposed PPP implementations. The performance of proposed algorithm is evaluated for
different positioning applications: static, low dynamic and high- dynamic test, and a positioning a ccuracy of about
1~ 2cmand 7~ 8 cm can be achieved respectively for static and kinematic positioning. The convergence behavior
and repeatability of filtered solutions can be well improved by comparing the positioning performa nce of proposed
and standard PPP inplementations for low dynamic test.

Key words: precise point positioning ( PPP); GPS duatfrequency observations; extended Kalman filter; LOS
jonospheric delay
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Fig.2 Accuracy of the PPP solutions for three positioning tests: static test (a), offshore kinematic test (b) and

airborne test ( ¢)
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