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Detrended fluctuation analysis of time series in mixed traffic flow”

Wu Jian-Jun"" Xu Shang-Yiz) Sun Hui-Jun”
1) (State Key Laboratory of Rail Traffic Control and Safety, Beijing Jiaotong University, Beijing 100044, China)
2) (MOE Key Laboratory for Urban Transportation Complex Systems Theory and Technology, Beijing Jiaotong University, Beijing 100044, China)
(Received 15 March 2010 ; revised manuscript received 13 April 2010)

Abstract
The detrended fluctuation analysis method is applied to analyse the complexity of traffic flow time series and the scale
index is obtained, which is a parameter to depict the long term evolutionary behaviour of the mixed traffic flow time series.
According to the changes of the scale index, it is shown that the traffic flow time series has long-range correlation
characteristics or short-range correlation characteristics. It is found that the traffic flow series shows long-range correlation
when the density p, < p < p,; and whenp < p, orp > p,, the time series displays short-range correlation. That is to say,
the vehicle density plays an important role in the changes of the scale index. Additionally, we also found that the ratio of

slow vehicles have influence on the changes of the scale index.

Keywords: mixed traffic flow, detrended fluctuation analysis, time series, long-range correlation
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