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Integrated HMM-based bearing fault diagnosis
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Abstract .

Full features of a bearing vibration signal in time and frequency domain were extracted at first. A

compensation method based on distance was used to choose features sensitive to bearing faults. Then full features and

sensitive features vectors were built. The results using hidden markov model ( HMM ) based on those two features were

different. Then the method of integrated HMM for bearing fault diagnosis was proposed. Based on independent HMM

classifiers trained with those two different feature vectors, the average rule and the maximum likelihood probability method

were used to integrate the two HMM classifiers. The experimental results showed that the proposed method has a higher

recognition rate compared with the two independent classifiers based on different feature vectors.
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Fig. 1 Rolling element bearing test rig
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Fig. 2 Location of accelerator
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Fig. 3 Distance evaluation criteria of all features
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Fig. 4 Diagnosis results based on full features HMM
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Fig. 5 Diagnosis results based on sensitive features HMM
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Fig. 6 Diagnosis results based on integrated HMM
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Tab. 1 Diagnosis results of full and sensitive features HMM
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