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Aero—engine vibration trend prediction based on

random forest algorithm
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Abstract: A random forest model was proposed for aero—engine vibration prediction. Firstly, the basic prin-

ciples and the process of random forest algorithm was introduced, and then C—C method was applied to cal-

culate the delay time and embedding dimension, the time series was rebuilt by phase space reconstruction.

Finally, the random forest prediction model was established, and used to forecast aero—engine vibration by

applying test data. Based on the same data, the prediction results were compared with that of support vector

machine. The results indicate that the random forest model has higher precision and better generalization.

Compared with support vector machine prediction model, the random forest prediction model is much easier

to operate, and has higher computational efficiency.
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Table 1 Comparison between actual value and prediction value

during test data

Al 113 114 115 116
FLYE 0.791 7 0.794 8 0.793 7 0.787 5
THO(E 0.790 7 0.794 6 0.794 1 0.787 6
B i 118 119 120 121
HYAE 0.767 3 0.753 7 0.741 9 0.731 0
T (E 0.769 7 0.756 4 0.742 2 0.731 1

2 HEHLARM LA PRl F b oA
Table 2 Analysis of evaluation index of random

forest algorithm model

MSE MAE T...
I 2448 0.003 5 0.000 14 0.999
MRS 0.000 001 62 0.000 86 0.997
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Table 3 Comparison of the prediction results of two models

MSE MAE T...
RF 1.620x10° 0.000 86 0.997
SVM 6.666x10°° 0.002 14 0.987
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Fig.4 Prediction results of two models
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