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Fig. 4 Segmentation result in order 1
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Fig. 5 Segmentation result in order 2
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Gamma distribution based traffic flow time series segmenting model

WANG Benchao'*, LI Dan', QIN Pan', GU Hong"'

( 1. School of Control Science and Engineering, Dalian University of Technology, Dalian 116024, China;
2.Liaoning Police College, Dalian 116036, China )

Abstract: It is significant to accurately obtain the change points of traffic flow for the subsequent
traffic flow prediction, classification and multi-time control. Considering the nonnegative and
heteroscedasticity, the traffic flow time series are fitted by Gamma distribution and segmented
effectively. For multiple traffic flow time series, dimension reduction is carried out by the nonnegative
principal component analysis (NPCA) for feature extraction. Then, the likelihood of the principal
component is constructed to obtain the parameters of the Gamma distribution. Consequently, the
change points are determined from degree of fitting using the different parameters of the Gamma
distribution by maximizing the likelihood. The Akaike information criterion (AIC) is used to select
the optimal segmentation order and boundary. The experimental results indicate that the proposed
segmenting model can reflect the change of traffic flow at different time and has better segmentation

results than other existing methods.

Key words: traffic flow time series; Gamma distribution; time series segmentation; nonnegative

principal component analysis





