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The iconic painting “The Scream” by Edvard Munch, belonging to the Munch Museum in 

Oslo, has been analyzed using Macro X-ray Fluorescence (MA-XRF). The artwork is 

characterized by a complex mixture of paints with variable thickness and shades and presents 

a manifold layering, with the overlapping of different brushstrokes and the mixture of the 

different pigments directly on the canvas – due to the use of the wet-to-wet technique. All 

these characteristics make the MA-XRF results complex to be read and the bare analysis of 

the elemental maps insufficient for a clear understanding of the paint distribution.  

In order to shed light on the complex pigment mixtures and execution technique of “The 

Scream”, a semi-unsupervised classification of MA-XRF datacube through an iterative Fuzzy 

C-Means (FCM)-based analysis was applied. Different FCM clustering approaches were 

tested and the results were compared with the information obtained by univariate elaboration 

of the MAXRF data. Single- and double-stage FCM analysis were employed to assess 

correlations among dominant and minor peaks. The strengths and limitations of the proposed 

approach were evaluated to define a protocol of data elaboration to improve the extraction of 

the most relevant information compared to the simple consultation of the single or combined 

elemental maps.  
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