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Abstract: For the infrared image-based fault diagnosis, the region of interest (ROI) needs to be selected.
Due to the characteristics of many interference background and low contrast in infrared image, it is
necessary to remove the background and image segmentation to extract ROIl. However, the common two
value segmentation algorithm has the limitation of over-segmentation in the infrared image segmentation.
Therefore, a method of infrared image ROI extraction based on region contrast and random forest is
proposed in this paper. Firstly, the region contrast method is used to detect the infrared image significantly
to remove the interference background. Then, image segmentation is conducted by applying OTSU
algorithm in order to extract ROlinitially. Finally, aiming at realizing the optimal extraction of ROI, the
threshold of image segmentation based on the results of random forest classification is iterated and
optimized. Infrared images under 6 different conditions derived from the rotors test-bed are utilized for
fault diagnosis, applying the ROI extracted by the proposed method to fault diagnosis, the accuracy of the
classification increased by 3.3 percentage points, which is more accurate than that of the artificial selected
area.
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Fig.1 Flow chart of infrared image ROI extraction based on region contrast and threshold optimization
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Fig.2 Infrared image and color histogram of rotor test bed
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Fig.3 Saliency detection results of infrared image under six states of rotor test bed
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Table 2 Classification results of various methods on rotor test bed fault diagnosis
States NS IB MA RI BSL CFRM Precision
D-SVM 0.95 0.7 0.9 0.9 0.95 0.9 0.883
D-RF 0.8 0.83 0.9 0.952 0.95 0.905 0.891
ROI-SVM 1 0.7 1 1 0.9 0.95 0.925
RC-RF 0.7 0.95 0.9 0.941 0.904 1 0.9

RC-TO-RF
0.85 0.958 0.937 1 1 1 0.958

(This paper)
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