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Achieving interpretable confinement regime identification and control with machine 

learning is one of the challenges to address in order to deploy data-driven models in new 

fusion devices. In this work we leverage the use of naive Bayes classifier and Bayesian 

optimization to discover features with higher discriminatory power between confinement 

states. For this purpose, we used a database [1, 2] composed of 212 C-Mod discharges, 

labeled with low, improved, and high confinement modes. From the feature discovery process, 

we present a 2D feature space for the C-Mod tokamak exhibiting a power law form. While 

feature optimization using classifiers has been used before for power scaling design [3], or for 

density limit control [4], the use of Bayesian optimization has not been fully explored. The 

main novelties of our approach are the following. First, the Bayesian optimization algorithm 

used [5] is able to adjust parameters and select variables simultaneously when defining a 

scaling law. Second, the naive Bayes classifier is faster to train than the SVM used before, 

allowing a higher number of iterations and a probabilistic interpretation of the feature space.   

To conclude, for comparison purposes, we adapt symbolic regression from PySR [6] to 

symbolic classification where prior assumptions for the functional form can be constrained. 

The approaches proposed in this work could help to design interpretable features for control 

of plasma states in multimachine databases.  
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