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Research on driving cycle based on Kalman filter and mean clustering
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Abstract: In order to solve the problem that the current driving cycle of urban vehicles can not meet
the actual requirements of traffic conditions, a method based on Kalman filter and mean clustering was
proposed for the construction of driving cycle. Firstly, the vehicle running data were preprocessed to
remove abnormal data. Then, feature parameters such as skewness and kurtosis, were extracted from
the micro-trips in combination with Kalman filter. After employing principal component analysis to
reduce the dimension, the mean clustering algorithm was used to divide the micro-trips into three
categories: blocked, general and unobstructed. Meanwhile, the contour coefficient was introduced as a
cluster evaluation. Finally, according to the principle of the shortest distance from the cluster center, 9

representative micro-trips were selected to generate the comprehensive driving cycle in accordance with
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the actual traffic characteristic, verified from two aspects of characteristic value and specific power, and
compared with other typical driving cycles. The results show that the constructed driving cycle boasts
the small average relative error and the small specific power distribution error, which are far less than
the error value of the compared driving cycles. It is concluded that the driving cycle based on Kalman
filter and mean clustering can accurately reflect the running conditions of the local vehicles.
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Fig.1 Flowchart of abnormal data processing
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Fig.3 Kurtosis and skewness of different micro-trips
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Table 1 Comparison of sample data and driving cycles with different characteristic parameters
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Table 4 Comparison of characteristic parameter errors between driving cycles and sample data %
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