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Health Prediction of Civil Aircraft Hydraulic System Based on the
LS-SVM Regression Under Bayesian Evidence Framework Model
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Abstract In order to predict the health of civil aircraft hydraulic system, based on the 1.S-SVM regression under Bayesian evidence
framework model, the Radial Basis Function (RBF) kernel is used. The LS-SVM regression parameters are selected and tuned, the model
algorithm and interval prediction formula are selected, and then the prediction model of hydraulic system is built by the train sample, the
validation of formula is verified by the test sample. The parameters of hydraulic system are predicted, and then the predicted values are
put into the health assessment model. The results show that the LS-SVM regression under Bayesian evidence framework model is able to

be well applied to the health prediction of civil aircraft hydraulic system.
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Table 1 Application samples of health prediction for the civil
aircraft hydraulic system

H*5 Ap/MPa Ap,/MPa Ag¢/(mL-min™) Ap/MPa  Guu

1 -2.10 -1.10 -4.82 -0.05 1.53
2 -1.50 -5.20 -5.62 -0.60 1.52
3 -1.60 -2.40 -3.95 -0.02 1.53
4 -020 -0.60 -2.22 -0.12 1.53
5 -3.60 -2.50 042 0.00 1.30
6 3.40 2.10 0.78 -0.01 1.19
7 200 -9.10 0.25 0.96 1.50
8 8.00 6.50 0.03 0.00 1.24
9 -0.80 -0.50 -6.85 -0.07 1.42
10 0.00 -2.00 -4.56 -0.06 1.53
11 -5.10 -6.20 -0.60 -0.80 1.40
12 290 -8.60 0.03 -1.20 1.46
13 140 -6.70 -0.05 1.10 1.50
14 0.70 -840 -7.64 -0.08 1.53
15 -450 -5.60 -4.77 -0.04 1.53
16 =750 -8.90 0.50 0.00 1.20
17 -1320 -9.80 -0.40 0.00 1.53
18 0.60 0.20 -6.34 -0.06 1.53
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Table 2 Output of prediction model for train samples and
test samples

SCIESCE & TECHROLOGY REVIER

x4 BB ISR A TR A B
Table 4 Output of prediction model for train samples and
test samples

FEA S Ap/MPa IR 2 /%
SRR WO R (R
1 2.10 2.10 0.30 0.00
2 1.50 1.50 2.10 0.00
3 1.60 1.60 1.00 0.00
4 0.20 0.20 0.60 0.00
5 3.60 3.80 2.10 5.56
6 3.40 3.60 1.10 5.88
7 1.98 1.98 1.50 0.00
8 8.00 8.00 1.80 0.00
9 0.80 0.75 2.50 6.25
10 0.00 0.00 2.00 0.00
11 5.10 5.10 0.60 0.00
12 2.90 2.90 0.90 0.00
13 1.40 1.40 2.30 0.00
14 0.70 0.70 1.20 0.00
15 4.50 4.50 0.30 0.00
16 7.50 7.50 1.20 0.00
17 13.20 13.20 1.70 0.00
18 0.60 0.60 1.10 0.00
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Table 3 Output of prediction model for train samples and
test samples

Ag/(mL-min™) e

Ap/MPa HHXT
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5 -250.00 -2.30 5.00 8.00 042 039 2.00 7.14

6 210  -2.20 3.00 476 0.78 0.07 2.10 8.97
9 050 -5.40 4.00 8.00 -6.85 0.73 1.70 5.83
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Fig. 1 G based on prediction parameter samples
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Table 5 Comparison between prediction sample Gy

G G LERORPS Gun AR XTI
i EYREAR BUNREA 2% ORILNED 1%
5 1.30 1.33 2.31 1.00 23.10
6 1.19 121 1.68 1.39 16.80
9 1.53 1.52 0.65 1.21 20.90
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