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Detecting the ice diffraction artifacts in single-crystal datasets can be very difficult once the data have been integrated, scaled and 

merged. Automatic tools are available in CTRUNCATE [1], phenix.xtriage [2] and AUSPEX [3]. Recently, the AUSPEX icefinder 

score was improved by Moreau and colleagues [4]. Automatic recognition of these artifacts would be highly beneficial as 

macromolecular structure determination can be negatively impacted or even completely hindered by ice diffraction, but remains 

difficult. 

In 2017, we have shown that inspection of plots of merged intensities against resolution permit an easy identification of ice ring 

contamination in integrated data sets - by eye. However, this approach could be matched by automatic routines. This has led us to 

attempt identification using convolutional neural networks, which are exceptionally suited to classification of multi-dimensional 

arrays because they can retain spatial information of the input.  

Here, we present our results to employ convolutional neural networks to detect ice artefacts in processed macromolecular diffraction 

data, resulting in a new automatic detection called “Helcaraxe”. which outperforms previous indicators. We will also discuss the scope 

this may offer for the structural biology community to tap into the vast amount of data the field has accumulated in 50 years of 

deposition to the Protein Data Bank. 
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