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Engine Fault Diagnosis Model Based on Sound Intensity
Analysis and Neural Network Integration
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Abstract

A new engine fault diagnosis model based on sound intensity signal and BP neural network
integration was proposed. Firstly, the sound intensity signals were decomposed and recomposed by
using wavelet packets. Afterwards, the signal energy values were extracted from each frequency band,
and were used as input features into the BP neural network integration for fault pattern recognition. It

has been testified by the experimentation of the 3Y Toyota 2.0 engine and the results showed that it
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could increase the efficiency and accuracy of the system.
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Fig.1 Fault diagnosis model of engines based on

sound intensity and NNI
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Fig.2 Wavelet packet structure
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Tab.1 Part of the testing data of the sound intensity and fault condition

A= Es Es Ey Es Ey Ess Es Ey S
1 0.63579 0.373 36 0.282 62 0.283 54 0.178 83 0.268 80 0.300 66 0.318 54 001
2 0.614 16 0.384 87 0.299 88 0.288 94 0.202 20 0.267 80 0.307 72 0.306 56 001
3 0.612 53 0.37583 0.299 84 0.294 07 0.189 61 0.273 86 0.31095 0.31551 001
4 0.612 11 0.383 58 0.309 40 0.304 52 0.194 63 0.264 16 0.307 82 0.29549 001
5 0.604 59 0.381 60 0.307 09 0.296 00 0.205 39 0.267 03 0.309 99 0.312 00 001
6 0.610 12 0.383 03 0.299 54 0.290 75 0.201 98 0.264 64 0.313 36 0.312 67 001
7 0.601 76 0.371 92 0.316 81 0.293 80 0.199 57 0.256 58 0.329 04 0.314 53 001
8 0.660 70 0.379 10 0.308 32 0.299 48 0.181 35 0.260 69 0.330 64 0.317 05 001
9 0.593 68 0.371 30 0.303 96 0.301 78 0.216 43 0.29393 0.315 86 0.305 33 010
10 0.607 61 0.376 78 0.288 05 0.281 68 0.213 10 0.305 51 0.305 28 0.307 55 010
11 0.610 38 0.376 84 0.285 36 0.28562 0.21222 0.304 10 0.299 63 0.308 42 010
12 0.63579 0.373 36 0.282 62 0.283 54 0.178 83 0.268 80 0.300 66 0.318 54 010
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Tab.2 Comparison of neural network between NNO and NNI

P 255 A5 LR LRI 2R i Ta] /s BT
0.3109 0.004 2 0.0136 0.3949 1.164 6

NNO -0.1619 1.000 5 1.0130 0.5370 -0.0599 14.5 0.001 4
0.7149 0.3056 1.1295 0.7277 0.6052
10.0115 0.0811 -0.3082 1.2030 1.0953

NNI1 0.3334 0.960 6 1.196 5 -0.3529 0.0445 4.64 0.000 8
0.5336 0.1440 1.1754 -0.3396 0.888 4
-0.0836 -0.0117 0.2157 0.605 8 1.044 5

NNI2 0.1432 1.069 3 0.638 4 0.2364 —0.0075 6.25 0.0009
0.7437 0.0989 1.1895 —0.346 0 0.9889
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