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A regularized deep convolutional general adversarial network
(R-DCGAN) for total electron content map completion
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Observations with a complete global coverage are important for space physics research and applications.
However, due to the technical limitations and costs, such a complete global coverage is often unavailable.
Thus, data filling algorithms are often pursued to fill missing data gaps to create a global map from the
incomplete data. In this work, a novel deep learning algorithm, regularized deep convolutional generative
adversarial network (R-DCGAN), is developed by adding an extra discriminator to the conventional
DCGAN to fill the missing data of total electron content (TEC) map images. R-DCGAN incorporates the
knowledge from reference TEC maps of the International Global Navigation Satellite Systems Service
lonosphere Working Group to achieve much better TEC map completion performance than the
conventional DCGAN as demonstrated by both synthetic and real data. The R-DCGAN framework can be
extended to other fields of space sciences to address the missing observation data issues.
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