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ABSTRACT 
Journal bearing rotor systems are widely used in various industrial applications. Due to uncertainties, the rotor may not behave 
as it is expected, and thus accidents may happen, which causes economic losses. To prevent such incidents, diagnosing the 
health state of rotor systems is of critical importance. Conventional health diagnosis approaches heavily rely on the physical 
features of the rotor systems, which require large amount of resources to develop. To minimize the amount of time and effort 
required for the feature engineering process of the rotor systems, the deep learning based feature engineering method is 
proposed in this paper. 

Among various deep learning techniques, convolutional neural networks (CNN), which is known to be powerful in recognizing 
images, is used. To use CNN, vibration signals are transformed into images using the omnidirectional regeneration (ODR) 
method. The ODR method can generate virtual vibration signals in any direction from the actual vibration signals acquired 
from the two orthogonally placed proximity sensors. Then, the virtual ODR signals are transformed into images that sketch 
vibration signals acquired at all directions. Lastly, the image patterns are recognized by CNN, which replaces the expensive 
feature engineering step used in the conventional methods. The proposed deep learning based feature engineering is 
validated with the datasets from the journal bearing rotor test-bed. It is demonstrated that the deep learning based anomaly 
detection of the journal bearings can substantially improve the efficiency and accuracy, compared to the conventional 
anomaly detection methods. 
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