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Classification of starting driving behavior and quantification of energy saving
behavior of electric buses based on PCA-Kmeans

WANG Qingyu

(College of Automotive and Transportation Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Pure electric buses differ from traditional fuel buses in terms of power characteristics and driving behavior, therefore
corresponding adjustments should be made in energy—saving driving operations. The energy-saving driving suggestions in existing
research are mainly qualitative suggestions. This article proposes a data—driven approach to provide quantitative suggestions. By
drawing on the feature parameter set of heavy—duty commercial vehicles constructed under certain operating conditions in the national
standard GB/T38146, Principal Component Analysis (PCA) is used to reduce the dimensionality of the feature parameters, and K-
means algorithm is used to classify and extract driving habit fragments. Based on low — power fragments, the characteristic
parameters of the accelerator pedal is selected, the quantified energy—saving driving values are calculated, and the least squares
method is calculated to fit the appropriate low—power speed trend curve and equation, with a goodness of fit of 0. 8419, to guide
energy—saving driving operations.
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Fig. 1 Factors influencing energy consumption of electric buses
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Fig. 2 Abnormal value screening
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Table 2 Characteristics of driving habits description
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Fig. 3 Clustering of driving habits and behaviors of three vehicle drivers
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Table 4 Vehicle operating power
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Table 5 Average energy consumption of running fragments
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Fig. 4 Average power consumption frequency distribution diagram
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Table 6 Low power consumption fragments for starting on normal
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Table 7 Recommended low power consumption average values
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Fig. 5 Suggested trend of energy saving driving speed at platform
start
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