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Effect of Green Countdown on Driver Behavior Based on Measured Data
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Abstract: In order to analyze the potential effect of vehicular green countdown on the operational safety of
intersections, the driver behaviors between the intersections with and without green countdown based on the
actual survey are compared. The data, including the time that vehicles passing the detection lines and the
travel speed between the adjacent detection lines, are collected by video. The data collection range is from
the stop line to 35 m upstream. The average travel speeds of the upstream section of the intersections are first
compared to ensure their traffic conditions are similar and comparable. Then, based on the distribution fitting
and correlation analysis, the impact of green countdown on the distribution of the vehicular speeds at the stop
line, the spatial distribution of the vehicular speeds, the distribution of the time vehicles passing the stop
line, and the dilemma zone length during the phase transition are researched. The result shows that the
installation of green signal countdown will (1) increase the vehicular speed at the stop line during the amber
signal by 30% ; (2) smooth the vehicular speed spatial variation in the intersection approach lanes; (3)
reduce the number of red-light violations by 90% for vehicles passing the stop line after the starts of amber
signal; (4) and shorten or eliminate the dilemma zone significantly.
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Tab. 2 Characteristics of data collecting site
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Fig. 4 Distributions of speeds of vehicles passing stop

line during amber time
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Tab.3 Correlation analysis result of vehicular speeds in

diffident sections
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Fig. 5 Spatial distribution of vehicular speeds
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Tab.4 Parameters used for dilemma zone analysis
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Tab.5 Parameters used for dilemma zone length calculation
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