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Abstract: Aiming at the defects of traditional neural network model, the genetic algorithm-fuzzy radial
basis function neural network model (GA-FRBFNNM ) was established by introducing the genetic al-
gorithm and fuzzy operation, and the structure and simulation thoughts of the model were introduced.
Orthogonal experiment was carried out with the wear resistance of self-lubricating coating as the re-
search theme, and any ten groups of data in the orthogonal experiment results were taken as training
samples for model training, and other six groups of data were taken as test samples for model perfor-
mance testting. The results showed that the predicted value of GA-FRBFNNM was closer to the real
value, and its prediction accuracy was significantly higher than that of the radial basis neural network
model with the same structure, which indicated that the model was effective and it can accurately pre-
dict the wear resistance of self-lubricating coating. It was mainly attributed to the introduction of fuzzy
operation, which makes all nodes of RBF neural network have specific meaning. In addition, the intro-
duction of genetic algorithm to optimize the training algorithm, which avoids the model falling into lo-

cal minimum point and other problems, thus effectively improving the model performance.
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Tab.1 Orthogonal experiment results

e PR ﬂﬁ%%ﬁHJ Mo, JUA o £ v J4/ —
J/°C [A]/min (g'Lh)
1 80 50 1.0 0.41
2 80 65 25 0.38
3 80 80 4.0 0.35
4 80 100 5.5 0.34
5 85 50 2.5 0.37
6 85 65 1.0 0.36
7 85 80 5.5 0.35
8 85 100 4.0 0.26
9 90 50 4.0 0.28
10 90 65 5.5 0.30
11 90 80 1.0 0.32
12 90 100 2.5 0.24
13 95 50 5.5 0.31
14 95 65 4.0 0.30
15 95 80 2.5 0.32
16 95 100 1.0 0.28
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Fig.1 Structure of FRBFNNM
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sl MAPE MAE
RBFNNM 9.98% 0.0298
GA-FRBFNNM 1.14% 0.003
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