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[Abstract]  Considering the limitation of global fixed bandwidth of load extrapolation for kernel density esti-
mation, a load extrapolation method based on K-Average Nearest Neighbor Density-Based Spatial Clustering of Ap-
plications with Noise (KANN-DBSCAN) kernel density estimation (KDE) is proposed. The load data is grouped
and clustered using the KANN-DBSCAN clustering algorithm, and the Rule-of-thumb (ROT) method is used to ob-
tain the optimal bandwidth between different clusters . Then the kernel density estimation is conducted, and finally
extrapolation is carried out using Monte Carlo simulation. The extrapolation rationality is verified using the measured
load data of a certain electric vehicle on user road as the application object. The extrapolation effect is assessed by
the three indicators of statistical parameter quantity, goodness of fit, and pseudo-damage. The results show that com-
pared with the traditional fixed bandwidth kernel density estimation extrapolation method, the extrapolation load ob-
tained by the DBSCSN kernel density estimation extrapolation method is closer to the actual load in statistical param-
eters, and the error of the mean, standard deviation, and maximum value is only 1.9%, 4.3%, and 1.9%, respec-

tively. The magnitude cumulative frequency curve fits R* are all greater than 0.99, and the pseudo-damage is close
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to 1. The results show the effectiveness of the clustering method in kernel density estimation load extrapolation,

which is helpful for compiling the load spectrum of electric vehicles on customer service road , and can provide refer-

ence for the load extrapolation of mechanical parts with similar load distribution characteristics.
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