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Dynamic Estimation Model on Performance
Indexes of Signalized Intersection
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Transportation Engineering, Tongji University, Shanghai 201804,
China)

Abstract: Simulation method was used for real-time estimation
of performance indices at signalized intersection. The dynamic
iterative relationship among vehicle delay, stops, and queues at
intersection and signal status was modeled based on simulation
step. Characteristics of traffic flow on link were simulated by cell
transmission model (CTM) while those of evolution at intersection
described by micro traffic state. Delay incurred by straightforward
vehicle flow on an approach of a signalized intersection was

researched. Results show that variance among several classical
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delay models will increase as degree of saturation increases.
Analyses show that estimation result based on simulation step is
basically in the range of variance among the classical delay
models. For one intersection, time complexity of the iterative
algorithm is O(n).
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Fig.4 Delay changes with degree of saturation
(degree of saturation:0~0.9)
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Tab.1 Range of variation of classical delay models
at the same degree of saturation
F RER AER O EORME/| R R SR RRME/
B m/ME BOKME BOME || B BoME BOKME F/ME
0 0 0 0 0.8 27.36 42.51 1.55
0.1 17.9 18.14 1.01 0.9 31.76 62.29 1.96
0.2 18.84 19.37 1.03 1.0 45.04 93.62 2.08

0.3 19.81 20.71 1.05 1.1 86.91 233.10 2.68

0.4 20.98 22.41 1.07 1.2 143.76 404.43 2.81
0.5 22.10 24.14 1.09 1.3 211.76 583.25 2.75
0.6 23.70 28.04 1.18 1.4 275.38 731.77 2.66

0.7 25.35 34.01 1.34 1.5 377.59 942.94 2.50
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Tab.2 Analyses of variation of delay calculated by classical

models and the dynamic estimation model %
sl
T B39 . . .

4 “ g Akeelik  Akcelik  HCM HCM e h
(1981) (1993) (1985) (1997) .

0 0 0 0 0 0
0.1 -1.32 -1.32 -1.32 0 10.64
0.2 —-2.64 —2.64 —2.58 0.10 -7.39
0.3 -3.88 —-3.88 -3.59 0.49 —4.56
0.4 -5.15 -5.15 —4.34 1.31 1.40

Webster
0.5 -6.08 —-6.08 —4.50 2.59 -14.62
0.6 -7.49 -7.49 —4.06 5.00 —24.36
0.7 -9.66 —-9.66 —3.17 7.98 -—19.64
0.8 -12.78 —-9.53 -2.87 10.71  —20.50
0.9 -26.07 —13.94 -10.38 9.40 —35.08
1.0 -51.89 —-17.15 —-40.64 -0.69 —48.11
1.1 -39.06 59.28 —-34.91 63.45 22.21
1.2 -32.90 87.66 —29.49 88.76 17.11
HCM(1994)
1.3 —-32.28 86.22 —26.06 86.51 38.97
1.4 —-33.63 76.29 —24.29 76.36 21.00
1.5 —-36.51 58.55 —22.61 58.50 3.19
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Fig.6 Variation curves of classical delay models

and the dynamic estimation model
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Tab.3 Variations of the dynamic estimation model
compared with the Akcelik model (1981
Version) and HCM model (1994 Version)

A LS ASSCRORIAH|  tRA LS A SCRRAH

B i W/ % B o W/ %
0 0 0.8 Akcelik -8.85
0.1 12.12 0.9 (1981)  -12.19
0.2 —4.88 1.0 —-48.11
0.3 Akcelik -0.71 1.1 22.21
0.4 (1981) 6.91 1.2 HCM 17.11
0.5 -9.10 1.3 (1994) 38.97
0.6 -18.22 1.4 21.00
0.7 —-11.05 1.5 3.19
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