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Abstract: Aiming at the insufficient utilization of the heterogeneous information in wear particle recog-
nition of ferrographic images, a method for wear particle recognition based on multi—level information
fusion was proposed. First, the binary filtering was conducted for the binary segmented ferrograhpic
image, and the red, green and blue components of color ferrographic images were extracted to obtain
the color filtered ferrographic images. Then, the experimental ferrographic images were collected as
processing objects, the morphological features and color features of ferrographic imagesare were ex-
tracted from filtered binary images and filtered color images, respectively. PCA was utilized to reduce
dimensions, and k-fold cross-validation and Support Vector Machine were combined to fuse different
information in feature-level. The probabilistic output of SVM was used as the basic probability assign-

ment of D-S information fusion, and the morphological information and color information were fused
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in decision-level. The superiority of proposed filtering method was demonstrated by comparing with

the morphological filtering results. In addition, the multi-level information fusion results show that,

compared with the use of color features and morphological features alone, the fusion of heterogeneous

information can achieve complementary advantages and effectively improve the recognition accuracy of

the fault wear particles.
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Fig. 1 Flow chart of ferrographic images processing
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Fig. 2 Process of ferrographic image acquisition
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Fig. 3 Three typical wear particles images
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Tab.1 Pixel number of wear particles in Fig. 4(a)
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Fig. 4 Filtering process of wear particle image
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Tab. 2 Morphological features of wear particles
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Fig. 9 Chart of multi-level information fusion
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Tab.5 Average recognition results using k-CV-SVM (%)
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