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Recovery and Analysis of Satellite Data via Linear Programming and Deep Learning
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We developed deep learning neural network for recovery of plasma particle
observation data from satellite Geotail. Observed plasma particles are categorized into 7 and 16
directions in latitude and longitude, respectively, and 32 levels in their energies. 3d histogram
data of plasma particles in 7*16*32=3584 bins based on aforementioned categorization is transmitted
to a ground station every 12 seconds for 8 hours a day. For the rest 16 hours, 2d histogram data of
16*32 obtained by marginalizing latitude counts is sent due to transmission limit. Human observers
analyzes the data by using a chart called E-t spectrogram computed from 3d histogram. We developed
a system to recover 3d histogram from marginalized 2d histogram by deep learning neural networks.
Utilizing U-net, Res-net, Vanilla GANs with some modification, we were able to obtain fairly good
estimation of E-t spectrogram.
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