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Performance of probabilistic neural network and support vector
machine for propeller fault detection using vibration analysis

Ali Asghar Naderi*

1- Associate Professor, Department of Engineering, Imam Ali University, Tehran, Iran.

Abstract

Fault diagnosis in propellers for aircraft and ships is of great significance. Vibration monitoring can
help predict and prevent propeller failures by detecting imbalances. There are many techniques based
on the vibration analysis for fault diagnosis, and this study investigates propeller defects using
experimental vibration analysis. Data were collected through feature extraction methods in both the
time-domain and frequency-domain. Subsequently, dimensionality-reduced features were applied as
inputs to probabilistic neural networks (PNN) and support vector machines (SVM), and their
classification results were analyzed and compared. The dataset was divided into training and testing
subsets. The training data achieved nearly 100% classification accuracy across all propeller fault
conditions, demonstrating the precision of the experimental setup and the efficacy of PNN and SVM in
fault classification. To compare healthy and defective datasets, adjusting rotational speed to an optimal
value combined with time- and frequency-domain features yielded the highest accuracy for test data
classification. The results indicate that PNN outperforms SVM, achieving superior classification
accuracy and robustness. Specifically, PNN successfully distinguished all four propeller fault
conditions with high accuracy, underscoring its reliability for vibration-based fault detection.

Keywords: Fault Detection, Vibrational Analysis, Propeller, Probabilistic Neural Network, Support Vector
Machin.
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