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Fault Diagnosis of Induction Motor by Hierarchical Classifier
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Abstract

: In this paper, we propose a fault diagnosis scheme for induction motor by adopting a hierarchical classifier

consisting of k-Nearest Neighbors(k-NN) and Support Vector Machine(SVM). First, some motor conditions are classified by a
simple k-NN classifier in advance. And then, more complicated classes are distinguished by SVM. To obtain the normal and
fault data, we established an experimental unit with induction motor system and data acquisition module. Feature extraction is
performed by Principal Component Analysis(PCA). To show its effectiveness, the proposed fault diagnostic system has been
intensively tested with various data acquired under the different electrical and mechanical faults with varying load.
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Fig. 1. Pattern classification by SVM.
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Fig. 2. Proposed detection method for mductlon motors.
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Fig. 3. Features obtained by principal component analysts.
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Table 1. Classification results by PCA and k-NN.

Feature dimension : 3 Feature dimension: 4

H F1 F2 F3 H F1 F2 F3
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H 66 0 9 0 75 0 0
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Table2. Specification of the system.

Comp. Spec.
0.4kW(1/2 HP), 220V, 60Hz
4p, 1700rpm, Efficient: 65%

Induction motor

Current sensor Rating current: £10A, Output: +4V

Data acquisition 500Ks/s, 16bit, 4channel

Load equipment Brake system of eddy current type

PC Pentium 4, 2.8GHz
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Fig. 6. Labview program for data acquisition.
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Table 3. Comparison of each method [%].
Fature N Fl F1 F3
PCA 100 | 947 | 86.7 | 100 | 953
Wavelet 100 73.3 | 70.7 100 86.0
PCA 98.7 | 827 | 2.7 100 | 71.0

Classifier Mean

k-NN

MLP
Wavelet | 100 | 693 | 56.0 | 100 | 813
PCA 100 | 78.7 | 444 | 100 | 80.7
RBF Wavelet | 94.7 | 84.0 | 613 100 | 85.0
Muiti- PCA 947 | 84.0 | 81.3 100 | 913
SVM Wavelet | 973 | 853 | 680 | 98.7 | 873

Proposed | PCA | 100 | 960 | 920 | 100 | 970
method | Wavelet | 100 | 76.0 | 81.3 100 | 89.3
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