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Mathematical Unification and Method Expansion of
GNSS Ionospheric Delay Model

LI Zhenghang' CHEN Kai' LIU Wanke'! WANG Wenli'
(1 School of Geodesy and Geomatics, Wuhan University, 129 Luoyu Road, Wuhan 430079, China)

Abstract: The research of the ionospheric delay has experienced rapid progress from error
elimination, model correction to the terrestrial space environment monitoring, since the last
decade. The basic principle and method for the ionospheric delay models universally used are
summarized, and almost all the existing models using the first-class-operator-function
(FCOF) are mathematically unified. By emphasizing mathematical representation of the ion-
ospheric VTEC and its approaching methods, series of expansion on the methods for estab-
lishing the ionospheric delay model, also the potential problems using the newly presented
method are mathematically discussed. Finally ,a simple single station model proves the feasi-
bility of the theory.
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A Sampling-Based Square Root Filter and Its Application
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Abstract: The problem of nonlinear system filtering is discassed. And a sampling-based
square root filter SR-UKF (square root unscented Kalman filter)is brought forward for real
time processing the orbit of GPS-based satellite. In the process of recursive filtering, square
root form of the state covariance matrix is used to replace the covariance matrix, which effec-
tively raises the calculation efficiency and numerical stability of the filtering algorithm. An
actual example is performed, and the results show that the performance of the SR-UKF is
superior to that of the extended Kalman filter and the unscented Kalman filter.
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