
Machine Learning for NMR-based Fuel Classification
Parker Huggins, Jake Martin, Austin Downey, Sang Hee Won
University of South Carolina

Background

• Nuclear magnetic resonance (NMR) is a form of 

spectroscopy used to gather information on the 

molecular structure of matter

• Nuclei that carry magnetic moments will precess in the 

presence of an applied magnetic field

• By exciting such nuclei with radio waves and measuring 

voltage induced in a coil as they relax, data regarding 

chemical composition can be collected

• NMR has applications in substance and mixture 

classification, quantitative analysis, chemical dynamics, 

and more

Objective

• Develop a non-neural network classifier for jet fuels that 

takes as input T2 decay data gathered from NMR 

spectroscopy

• Gain an understanding of decay data feature space  
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Methodology

• First, gather statistical metrics from decay data to use 

as model features

• Perform principal component analysis (PCA) on feature 

space

• Project new data by principal components and use 

classification tree for inference
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Results

• Model accuracy on test dataset of 15 fuel classes and 

30 fuel instances:  67%

• Adding noise to extend training dataset yielded +40%  

accuracy
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Future Work

• From decay data, predict not only fuel classes, but 

estimate fuel properties using neural network (density, 

molecular weight, etc.)
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