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Abstract: A Dbidirectional

coordination design method for bus arterial road was

red and green waves

proposed to ensure punctuality and improve operation
efficiency. By defining punctual control intersection and
green wave intersection, the red wave or green wave

control mode of upstream signalized intersections was
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determined based on the distribution of bus stop
positions. By applying equivalent transformations to the
coordination design speed and establishing the
characteristic equation for the bus red and green wave
trajectory, the general formula for calculating the ideal
distance between intersections was derived. This included
calculating the offset rate of intersection centers and an
algebraic method was provided to optimize the
coordination control scheme of arterial road for bus
signals, aiming to balance bus punctuality with green
wave travel. Additionally, an optimization method was
provided for developing bus arrival timetables. The case
experiment shows that the design scheme of this method
can ensure that 97.6% of buses arrive at the bus station
within the predetermined signal cycle, and the average
deviation between the actual arrival time and the planned
arrival time of buses is 5.5 s, and the average number of
stops for buses at green wave intersections is 0.06 with an

average delay time of 2.97 s.

Keywords: traffic engineering; coordination control;

bus arterial road; bidirectional red and green waves;

algebraic method; characteristic equation
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Fig. 1 Example of bidirectional red and green
waves coordination design for bus arterial

road
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Tab. 1 Value relationship between departure interval and common signal cycle
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Fig. 4 Equivalent speed transformation of coordinated design between intersections for red and green waves
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Tab. 2 Ideal spacing for other intersections with the phase sequence of intersection I, being WENS

NIAES TR/ s 75 80 90 96 100 108 110 120
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Tab.3 Center offset and optimal phase sequence of other intersections with the phase sequence of

intersection I, being WENS

NG/ s 75 80 90 9 100 108 110 120
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Y LI R R 2R
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Tab. 4 Optimal signal phase sequence combination and common signal cycle
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Tab.5 Offset at each intersection
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Fig. 5 Time-distance diagram of bus red and green

wave coordination control
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Tab. 6 Scheduled arrival time of buses at each bus stop
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Tab.7 On-time arrival of buses at each bus stop
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Tab. 8 Coordinated control effect of green wave

intersections
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Fig. 6 Trajectory of bidirectional bus
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Tab. 9 Comparison of simulation results of optimization schemes using different methods
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