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Abstract 
 
Modern scientific instruments generate data at unprecedented 
rates. Manual sorting, classification, and analysis of these data streams is impractical. 
Moreover, switching to automated streaming data analysis opens the door to innovative 
autonomous experiments, wherein the scientific instrument intelligently explores parameter 
spaces without human intervention. This talk will present recent progress in applying machine-
learning methods to the classification of x-ray scattering datasets generated at synchrotron 
beamlines. We demonstrate how deep learning networks can be augmented by taking 
advantage of the known physics of the scientific problem, yielding vastly improved performance. 
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