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Estimation of Queue Length at Signalized Intersection Based on Vehicle Trajectory

YAO Jiao, DAI Ya-xuan, NI Yi-ling, WEI Yu
(School of Business, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: In order to study how to combine movement detection data to determine the queue length at
intersection and to measure the degree of traffic congestion, the vehicle queue characteristics at intersection is
analysed by using vehicle trajectory. According to the different queue positions of the vehicle in the queue
and the stop positions of A, B and C when vehicle passes the intersection, the model of queue length
estimation with minimum delay is established. The vehicle queuing estimation model of position A, which
starts to decelerate and stops in front of the parking line after passing the virtual loop detector, is based on the
basic delay model. The vehicle queuing estimation model of position B, which decelerates into the virtual
loop detection area and stops, is based on the simplified car following model, and the deceleration process of
the networked vehicle that can obtain the vehicle trajectory is reconstructed. The vehicle queuing estimation
model of position C, which decelerates to stop in front of the virtual loop detector, is based on the LWR
dissipation model and traffic flow theory algorithm, and the acceleration process is reconstructed by using the
networked vehicle trajectory data. On this basis, according to the distance between vehicles at different
positions and connected vehicle at the queue end, different weights are given to their arrival rates to calculate

the total queue length. Finally, the vehicles are projected by map software and the vehicle trajectories at the
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case intersection are screened, and the proposed model is verified by the microscopic traffic simulation

software VISSIM. The result shows that the maximum error between the value obtained by the queuing length

estimation model and the true value is 12.4% ,

and the variance is 12.595%7.

the minimum error is 2. 2% ,

the average error is 8. 75% ,

The absolute and relative errors are kept within the acceptable ranges,

indicating that the estimation model of queue length at signalized intersection based on vehicle trajectory can

estimate the queue length of urban road intersection more effectively.

Key words: urban traffic; queue length estimation model; traffic flow theory algorithm; vehicle queuing

position; vehicle trajectory; virtual loop detector
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Fig.1 Curves of traveling trajectory of vehicles at

different locations
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