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On a Simulation Model in Heavy Traffic and Its Application

to Optimal Control of Traffic Signals

Mamoru HISAI and Tetsunori OKAMOTO

Abstract
It is important to optimize the splits as well as the offsets of signal coordination in heavy traffic. The

traffic model considering the queues at signalized intersections is required to analyze the optimization of

signal control under the condition that the traffic is nearly saturated. Since the existing traffic models,

such as TRANSYT, do not contain the modelling of the queues. Therefore in this paper, a traffic flow

model considering the existence and the dynamic fluctuation of the queue lengths is developed. The

traffic flow model is a macro simulation in which the traffic flow is supposed to be a compressible fluid.

By using this simulation model, the traffic phenomina on the study section of the street are reproduced,

the criterion such as the total delay is evaluated and the optimization of the offsets is performed so as

to minimize the total delay.
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Fig. 1 Study section of traffic simulation and
signal control
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Fig. 2 Division of the study section into
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Fig. 5 Example of 3-signal street
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Fig. 6 Example of delay function shown in
three dimensional space

Table 1 Initial offsets and final offsets obtained
by FR method (3-signal street, T =80s)
Total No. of
No. |Offsets % Ve (S:lljaffss) iterations
1 Initial | 0.000 | 0.000 | 21224 5
Final | 0.503 | 0.100 | 15481
9 Initial | 0.000 | 0.500 | 23313 9
Final | 0.491 | 0.044 | 15423
3 Initial | 0.489 | 0.565 | 19105 9
Final | 0.442 | 0.849 | 16170
4 Initial | 0.900 | 0.500 | 23335 5
Final | 0.689 | 0.185 | 17964
5 Initial | 0.900 | 0.900 | 20785 9
Final | 0.569 | 0.754 | 16124
6 Initial | 1.000 | 1.000 | 21224 9
Final | 0.503 | 0.100 | 15481
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Fig. 7 Example of 7-signal street
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Table 2 Initial offsets and final offsets obtained by FR method
(7-signal street, T =80 s)
Total
No. |Offsets 7 Y2 Y Vs ¥s Ye delays itlzr(;'tigfls
(veh - s)
1 Initial | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 | 216128 4
Final | 0.447 | 0.977 | 0.304 | 0.941 | 0.884 | 0.277 | 186378
9 Initial | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 0.250 | 194985 9
Final | 0.274 | 0.832 | 0.599 | 0.119 | 0.422 | 0.585 171830
3 Initial | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 0.500 | 192380 9
Final | 0.402 | 0.447 | 0.627 | 0.524 | 0.577 | 0.347 | 190564
4 Initial | 0.750 | 0.750 | 0.750 | 0.750 | 0.750 | 0.750 | 211237 9
Final | 0.955 | 0.044 | 0.369 | 0.830 | 0.556 | (.487 | 168577
Table 3 Initial offsets and final offsets obtained by FR method
for various cycle times (7-signal street)
Cycle Total No. of
No. | times | Offsets % Yz Vs Vs Vs Y delays itera.tions
(s) (veh + s)
1 60 In'itial 0.000 | 0.000 | 0.000 { 0.000 | 0.000 | 0.000 184415 3
Final | 0.487 | 0.121 | 0.162 | 0.263 | 0.507 | 0.251 | 154685
9 80 In}tial 0.000 { 0.000 { 0.000 | 0.000 | 0.000 | 0.000 | 216128 4
Final | 0.447 | 0.977 | 0.304 | 0.941 | 0.884 | 0.277 186378
3 90 In.itial 0.000 | 0.000 { 0.000 { 0.000 | 0.000 O.QOO 225865 3
) Final | 0.365 | 0.829 | 0.351 | 0.750 | 0.893 | 0.629 | 206064
4 100 Injtial 0.000 | 0.000 | 0.000 [ 0.000 | 0.000 | 0.000 | 233871 s
Final | 0.837 | 0.089 | 0.622 | 0.894 | 0.017 | 0.330 | 200673
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