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Inversion Accuracy Analysis of Ionospheric VTEC
Based on Data Fusion

GUO Cheng-jun*? WU Yu-feit

(1 Research Institute of Electronic Science and Technology, University of Electronic Science and
Technology of China, Chengdu 611731)
(2 National Key Laboratory of Science and Technology on Communications, University of Electronic
Science and Technology of China, Chengdu 611731)

AsstracTt With the increase of space target activities and satellite navigation systems,
there are more and more ways to observe ionospheric data, and the detection accuracy
is also higher and higher. Based on the Kalman filter, this paper uses the IRI-2016
ionospheric vertical total electron content (VTEC), and combined with the VTEC value
obtained from the ground-based inversion, and the data fusion algorithm to improve
the near-real-time inversion accuracy of the ionospheric VTEC. This paper observes
the high-latitude area near Canada (130°W-150°W, 60°N—-70°N), the middle-latitude
area around North Korea, South Korea, and Japan (115°E-135°E, 32.5°N-42.5°N),
the low-latitude area near Honduras and Guatemala (80°W-100°W, 10°N-20°N), and
finds that the ionospheric VTEC accuracy obtained by the ground-based inversion and
data fusion techniques is very high. However, the ionospheric VTEC obtained by data
fusion is significantly better in the three areas. The algorithm can be well applied
in the area with a large number of ground reference stations, and in the area with a
small number of ground reference stations or in the area where it is inconvenient to lay
ground reference stations such as oceans and deserts, and improve the accuracy of the
ionospheric VTEC.

Key words data fusion, Kalman filter, IRI-2016, foundation inversion, ionospheric
VTEC
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