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Deep Learning

ÅConvolutional Neural Networks (CNNs)

D. R. Ferreira Page 2

Y. Lecunet al., Gradient-based learning applied to document recognition, 1998

A. Krizhevskyet al., ImageNet Classification with Deep Convolutional Neural Networks, 2012
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Deep Learning

ÅRecurrent Neural Networks (RNNs)

Åspeech recognition

Å language modeling

Åmachine translation

Å time series

Åé
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C. Olah, Understanding LSTM Networks, 2015

Simple RNN

LSTM
(Long short-term memory)



3rd IAEA TM on Fusion Data Processing, Validation and Analysis

Deep Learning

ÅConvolutional Neural Networks (CNNs)

Å image processing

Åe.g. plasma tomography

ÅRecurrent Neural Networks (RNNs)

Å time series analysis

Åe.g. disruption prediction
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Plasma Tomography

ÅReconstruction of the 2D plasma radiation profile
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Plasma Tomography

ÅñDeconvolutionalò neural network
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D. R. Ferreira et al., Full-pulse Tomographic Reconstruction with Deep Neural Networks,2018
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Plasma Tomography

ÅDataset

ÅJET ILW pulses 80128ï92504

Å~28k sample reconstructions

Å80% training, 10% validation, 10% test

ÅTraining

Å loss function: mean absolute error

Åmin. validation loss: 0.0128 MW m-3

ÅTest set

Å loss: 0.0147 MW m-3

ÅSSIM: 0.936

ÅPSNR: 35.4 dB
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D. D. Carvalho et al., Deep Neural Networks for Plasma Tomography with Applications to JET and COMPASS, ECPD 2019
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Plasma Tomography

ÅFull-pulse reconstruction (92213)
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Disruption Prediction

ÅBolometer signals (92213)
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KB5V

KB5H


