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• Model	
  grid consisting of	
  ~50k	
  synthetic stellar spectra
• ~30k	
  pixels	
  covering a	
  spectral range	
  of	
  300	
  Å	
  (very high resolution)
• 4	
  target parameters	
  (labeled)

• Preprocessing:
• Normalizing spectrumand	
  labels
• Spectrum downsampling	
  (X.shape:	
  (51359,	
  29788)	
  	
  -­‐>	
  	
  X.shape(51359, 7447))

Data:















Approaching the	
  problem	
  
&	
  building the	
  network



Similar problems	
  exists

Initial	
  structure for	
  final	
  network adopted from:	
  
Fabbro,	
  Sebastien,	
  et	
  al.	
  (2017)



The	
  Neural	
  Network	
  Architecture



Some nice KERAS	
  	
  features

• Stopping	
  the	
  training once the	
  loss starts	
  to	
  increase!!

• Reduce learning rate	
  if	
  (read:	
  when)	
  training is	
  not	
  progressing



Hyper parameters

• Kernel size (filter	
  length that convolves across spectrum)	
  =	
  32	
  pixels
w/	
  32	
  pixels	
  we where sure	
  about detecting important features	
  in	
  the	
  spectrum

• Activation =	
  ReLu
• Gradient	
  Descent Optimizer =	
  ADAM

• Maxpool	
  window length (the	
  number of	
  inputs	
  which are compared againsteach other
to	
  find	
  the	
  max	
  value)	
  =	
  4

• Learning	
  rate	
  (of	
  the	
  gradient	
  descent optimizer)	
  =	
  0.0007
• Batch	
  size (number of	
  spectra fed	
  into the	
  model	
  at	
  once)	
  =	
  64

• Loss function =	
  Mean	
  Squared Error



Results







For	
  multivariate regression	
  approach:



Perspective &	
  Future	
  Work

• Make	
  applicable to	
  real	
  observations
• Hyperparameter optimization using GPU	
  cluster
• Expand to	
  estimate alpha particle enrichment (or	
  even indidivual
abundances)
• Error estimation (Bayesian Neural	
  Networks?)



Questions?


