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•There is data available that’s not being used:

•Location on the Sun

•Spatial structure

•Temporal similarity


•Not all themes are distinctly defined:

•Bright regions have a multiple modes

•Coronal holes and filaments can be difficult 
to distinguish
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•Create larger training database

•Try convolutional neural network

• Incorporate magnetograms and 
H-alpha to distinguish between 
filaments & coronal holes

•Explore ensemble approach to 
classification
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Q U E S T I O N S ?
Please don’t try this at home. 

GOES-16 and SUVI data are still in a preliminary state 
and may contain errors. SUVI data should not be used 
operationally and the user assumes all responsibility 
for use of the data.
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What is an artificial neural network? 

Human

Artificial model

A Concise Introduction to Machine Learning with Artificial Neural Networks: 
Oleksandr Zaytsev
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An introduction to Neural Networks: David Kriesal

Weighted sum

Threshold

Output
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What is an artificial neural network? 

A Concise Introduction to Machine Learning with Artificial Neural Networks: 
Oleksandr Zaytsev
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It’s all in the weights!
Backpropagation 

Run it through 
the net

Estimate error and 
scold

Adjust weights 
and repeat
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Why use a neural network?
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Guidelines
1. Understand and specify the problem in terms of inputs and 

required outputs 
2. Take the simplest form of network you think might be able to 

solve your problem 
3. Train until the network produces the right outputs for each 

input in its training data 
4. Make sure that the network works on its training data and 

test its generalization by checking its performance on new 
testing data 

5. If the network doesn’t perform well enough, go back to stage 
3 and try harder 

6. If the network still doesn’t perform well enough, go back to 
stage 2 and try harder 

7. If the network still doesn’t perform well enough, go back to 
stage 1 and try harder 

8. Problem solved – or not
Kevin Swingler lecture: http://www.cs.stir.ac.uk/courses/ITNP4B/lectures/kms/2-Perceptrons.pdf
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Toolkits

1. Theanos 
2. TensorFlow 
3. Keras 
4. From scratch! 
5. Many more
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