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Data missing is a common issue!

Polar observation Regional observation Global observation

Deep learning can be also a good solution!
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Similar problem to deep learning:
image completation

GAN
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Generative Adversarial Net (GAN)

First proposed by Goodfellow in 2014, this paper is consider as the 
“landmark achievement” in deep learning.
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different GANs are created and 

the number is still rising

Min-Max game
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DCGAN= deep convolutional GAN

original images

feature extraction
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An improved DCGAN
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comparing DCGAN and RDCGAN
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Result: Time and Conditions
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• DCGAN can not work for
TEC map completion

• The result generated by
RDCGAN c a n s h o w s
satisfactory ionospheric
peak structures at different
times and geomagnetic
conditions.



• The recovered-TEC by RDCGAN is
very similar to original observation

• The t-test also prove they have no
statistically significant difference

How real the result generated by 
RDCGAN?

Recoverd it by RDCGAN

MIT-TEC map with data missing
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Summary

n Proposing an improved deep learning algorithm to deal with
common issues - missing observation data

n The result generated by the algorithm can shows satisfactory
ionospheric peak structures at different times and geomagnetic
conditions.

n The traditional DCGAN fails to directly learn the observation
with data missing, our algorithm overcome this, and have
broader application.
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Deep learning love big data!



Thank you!
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