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Urban Traffic Signal Control and Simulation

XU Lun-hui LIU Bang-ming

( School of Automation and Electronic Engineering Jiangxi University of Science and Technology Ganzhou Jiangxi 341000 China)

Abstract: According to the application of fuzzy control in urban traffic signal control for the purpose of
reducing delay time queue length and travel time of vehicles at intersection a practical single intersection
multidevel fuzzy control model is proposed. It introduced basic situation of intersection and proposed the
concepls of main phase and branch phase. On this basis a multilevel fuzzy control model is established.
The controller is divided into three parts: the first one is used for optimizing the main phase sequence; the
second one is used for optimizing branch phase sequence; the last one is used for optimizing green time

thus the parameters of cycle time green split and phase sequence are optimized at the same time. Finally

in combination with Visual Studio 6. 0 and MATLAB software an intersection microscopic simulation system
is developed. The simulation result shows that compared with traditional fixed-time control and ordinary fuzzy
control the proposed multidevel fuzzy control model has relatively good control effect.

Key words: traffic engineering; signalized intersection; traffic simulation; signal control; multidevel
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Tab.3 Traffic flow of motor vehicles at intersection

(unit: veh « h™)

235 176 228 187
476 283 373 328
158 114 160 130
869 573 761 645
414 277 262 416
728 558 599 729
241 148 188 203
1383 983 1049 1348
381 240 297 256
649 496 773 503
243 168 191 198
1273 904 1 261 957
(1)
16 . (2)
3~6s
1.5m 1~1.5s
- (3) 5 m/s
10 m/s
11.1 m/s, (4)
17
60 min, (5)
15 s;
60 s 40 s;
5s 2 so
4.3
3
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Tab.4 Control effect of low traffic flow

/ / / / /
(peu=h") s s (mes') pe
2536 0.767 26.3 37.2 16.2 7
1 2534 0.775 22.0 32.1. 17.4 5
2542 0.758 20.3 29.7 18.6 4
2525 0.761 28.9 38.5 16.7 6
2 2541 0.757 23.3 32.3 17.7 4
2553 0.752 20.0 30.1 18.7 3
2543 0.748 28.5 38.6 16.7 7
3 2560 0.753 22.8 32.5 17.9 5
2567 0.747 20.6 30.4 18.8 4
5

Tab.5 Control effect of traffic flow in morning peak period

/ / / / /
(peu=h~") s s (mes) pe
3907 0.876 45.7 54.8 10.5 14
1 4036 0.869 38.9 47.7 12.2 10
4145 0.857 36.1 44.2 13.5 9
3926 0.868 45.5 54.9 10.1 15
2 4061 0.876 39.3 49.4 12.8 11
4153 0.857 35.8 44.2 13.9 8
3917 0.877 46.8 55.7 10.9 14
3 4016 0.873 39.1 50.4 12.7 10
4132 0.861 35.9 45.6 13.6 8
6

Tab. 6 Control effect of traffic flow in evening peak period

/ / / / /

(peu+h™') s s (me+s™!) peu

3678 0.843 41.7 53.1 11.6 12

1 3789 0.851 32.4 42,1 13.4 8
3833 0.837 29.6 38.3 14.7 6

3651 0.839 42.4 53.6 10.9 12

2 3823 0.843 32.7 42.6 13.4 7
3862 0.831 28.9 39.8 14.5 7

3677 0.843 42.3 53.9 11.4 11

3 3791 0.846 32.6 42.5 13.2 8
3884 0.834 30.3 38.9 14.6 7

60 min
5
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