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12 Abstract

13 The mass of ice on wind turbines blades is one of the main problems that energy 
14 companies have in cold climates. This paper presents a novel approach to detect and 
15 classify ice thickness based on pattern recognition through guided ultrasonic waves and 
16 Machine Learning. To successfully achieve a supervised classification, it is necessary to 
17 employ a method that allows the correct extraction and selection of features of the 
18 ultrasonic signal. The main novelty in this work is that the approach considers four 
19 feature extraction methods to validate the results, grouped by linear (AutoRegressive 
20 (AR) and Principal Component Analysis) and nonlinear (nonlinear-AR eXogenous and 
21 Hierarchical Non-Linear Principal Component Analysis), and feature selection is done 
22 by Neighbourhood Component Analysis. A supervised classification was performed 
23 through Machine Learning with twenty classifiers such as Decision tree, Discriminant 
24 Analysis, Support Vector Machines, K-Nearest Neighbours, and Ensemble Classifiers. 
25 Finally, an evaluation of the classifiers was done in single frequency and multi-
26 frequency modes, obtaining accurate results. 
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