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We present a new empirical model of electron density in the ionosphere, which is a crucial parameter im-
pacting radio signal propagation and GNSS systems. Our model utilizes radio occultation profiles obtained
from CHAMP, GRACE, and COSMIC missions. We assume a linear decrease in scale height with altitude and
consider four parameters: F2-peak density and height (NmF2 and hmF2), as well as the slope and intercept
of the linear scale height decay (dHs/dh and HO0). Our model (NET) is based on feedforward neural networks
and incorporates as inputs geographic and geomagnetic position, solar flux, and geomagnetic indices. Valida-
tion against over several million in-situ measurements from CHAMP, CNOFS, Swarm, and GRACE/KBR data,
along with comparisons to the International Reference Ionosphere (IRI) model, demonstrate the NET model’s
excellent accuracy in reconstructing the topside ionosphere. The model produces unbiased predictions across
various locations, seasons, and solar activity conditions.
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