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A stochastic model for pseudorange single point positioning with
consideration of the accuracy of ionospheric delay correction

YAN Hanwen', ZHANG Yize*

(1. School of Geography.Nanjing Normal University, Nanjing 210023, China;
2. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China)

Abstract: In response to the problem of reduced accuracy in pseudorange single point positioning
due to ionospheric disturbances during periods of high solar activity, a stochastic model is pro-
posed, which considers the effect of ionospheric delay correction accuracy on the weighting of ob-
servations in addition to the traditional elevation angle weighting. The accuracy of peudorange sin-
gle point positioning for the BeiDou satellite navigation system (BDS) and the global positioning
system (GPS) is analyzed using the BeiDou global ionospheric model (BDGIM) and the Klobuchar
broadcast ionospheric model with different stochastic models, and the results are compared with
those in ionospheric quiet periods. The experimental results show that during the ionospheric
active period, the positioning accuracy of the stochastic model that considers the precision of the i-

onospheric delay correction is significantly improved compared to the elevation angle weightin
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model. Among the different stochastic models, the average positioning accuracy improvements for
BDS, GPS and GPS + BDS + Galileo are 6.63%, 4.73% and 6.37% respectively when using
BDGIM considering the precision of the ionospheric delay, and 7. 41% ., 7.15% and 6. 38 % respec-

tively when using Klobuchar broadcast ionospheric model. During the ionospheric quiet period, the

improvement in positioning accuracy of the stochastic models considering ionospheric delay correc-

tion precision is less pronounced than that in the ionospheric active period.
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Tab. 1 Proportion of corrections in different broadcast

ionospheric delay correction models at different levels of

ionospheric activity
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Fig. 2 Comparison of position accuracy of different
weighting strategies using GPS and Klobuchar models
with elevation angle weighting model during

ionospheric active period
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Fig. 3 Comparison of different weighting strategies and
elevation angle weighting position accuracy using GPS

and BDGIM during ionospheric active period
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Fig. 4 Comparison of the position accuracy of different
weighting strategies using BDS and Klobuchar models with
elevation angle weighting models during

ionospheric active period
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Fig. 5 Comparison of different weighting strategies
and elevation angle weighting position accuracy using

BDS and BDGIM during ionospheric active period
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