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Application of improved PSO-K-means algorithm in the estimation of driving cycle
FAN Yixuan, KAN Xiu, CAO Le, SHEN lJie
(School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

[ Abstract] Aiming at the driving cycle of light vehicles on urban roads, the driving data and road traffic operation characteristics
collected from a real road in Putian City, Fujian Province are analyzed. The collected data are cleaned and divided into kinematic
segments. According to the vehicle operation mechanism and the statistical distribution characteristics of kinematic segments, PCA
method is used to reduce the dimension of the characteristic parameters, and the improved PSO-K-means algorithm is designed to
construct vehicle driving cycle. The paper compares the constructed driving cycle and actual driving cycle from the perspective of 10
main characteristic parameters. The results show that the constructed driving cycle can accurately reflect the driving characteristics of
the vehicle on the actual road, which shows the rationality and effectiveness of using the improved PSO-K-means algorithm to
construct the driving cycle of light vehicles.
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Fig. 1 The frame structure of this paper
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Fig. 2 Data cleaning flow chart
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Fig. 3 Time-velocity diagram with outliers
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Fig. 4 Corrected time—velocity diagram
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Fig. 5 Original data
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Fig. 7 Flow chart of kinematic fragment extraction
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Tab. 1 Feature parameter selection
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Tab. 4 Analysis of vehicle driving cycle
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