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Analysis of Queue Length at Oversaturated Signal Intersections
Based on Trajectory Data

Liu Xuxing,Deng Mingjun, Peng Liqun

(School of Transportation Engineering, East China Jiaotong University, Nanchang 330013, China)

Abstract: For the traffic oversaturation situation, it proposed a method to estimate the cycle initial queue length
and maximum queue length based on the traffic shock wave by using the information of vehicle trajectory data
such as vehicle arrival and parking location. Based on the trajectory of connected vehicles, the four critical
points of vehicle arrival time, queuing time, start time and departure time were determined according to the ar-
rival rate of each cycle according to the information provided by the critical point, and the initial queue length
and maximum queuing length of each cycle were estimated by using shock wave theory, and the model was sim-
ulated and verified by the micro traffic simulation software SUMO. The experimental results show that the pene-
tration rate of connected vehicles is not less than 20%, when v/c=1.0, the initial queue length MAE value is less
than 6.5 meters, the MAE value is less than 10%, the MAE value of the maximum queue length less than 16.0
meters, and the MAPE value is less than 11%, indicating the intersection queuing length estimation model based
on vehicle trajectory can still estimate the maximum queuing length and initial queue length of supersaturated
intersections more effectively.
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Tab.2 Estimated performance of initial queue length with different permeability
Perforn}ance e Permeability
metrics 5% 10% 15% 20% 30% 40% 50%
0.8 16.86 14.54 11.55 7.35 4.86 4.35 2.46
Ly/m 1.0 16.02 13.30 12.95 6.28 5.48 4.37 3.01
Average 16.44 13.92 12.25 6.82 5.17 4.36 2.74
0.8 2291 18.89 15.17 9.79 6.51 5.62 3.37
Lype/ %o 1.0 23.75 19.79 18.24 9.70 7.69 6.63 4.03
Average 23.33 19.34 16.71 9.75 7.10 6.13 3.70
x3 AEEERTRAHAKEGITES
Tab.3 Maximum queue length estimation performance with different permeability
Perfom}ance ol Permeability
metrics 5% 10% 15% 20% 30% 40% 50%
0.8 2542 24.10 15.41 12.18 8.38 5.44 3.43
Lye/m 1.0 30.10 26.06 18.07 15.52 9.99 5.22 3.85
Average 27.76 25.08 16.74 13.85 9.19 5.33 3.64
0.8 19.71 18.50 12.99 10.01 7.06 4.48 2.96
Lyei/ %0 1.0 21.03 18.91 13.30 10.66 7.49 3.53 2.81
Average 20.37 18.71 13.15 10.34 7.28 4.01 2.89
fg N Ty v/c=0.8 0 » v/c=0.8 30
i vle=1 15 30 |- D vle=1 {55
16 Tyave U/C:O'S v/c=0.8
14 = vle=1 =20 25 Ly vle=1 420
12 |-
S0t 115 8 2T 1158
< . L E 215 |- z
; {10~ B {10 -
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4~ 15 5| 15
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Fig.12 Estimation error of initial queue length with Fig.13 Estlmatlon error of the maximum queue length

different saturations and permeability
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