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Queue Length Based Real-Time Traffic Signal Control Methodology
Using sectional Travel Time Information
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ABSTRACT

The expansion of the physical road in response to changes in social conditions and policy of the country has reached the
limit. In order to alleviate congestion on the existing road to reconsider the effectiveness of this method should be asking.
Currently, how to collect traffic information for management of the intersection is limited to point detection systems. Intelligent
Transport Systems (ITS) was the traffic information collection system of point detection method such as through video and loop
detector in the past. However, intelligent transportation systems of the next generation(C-ITS) has evolved rapidly in real time
interval detection system of collecting various systems between the pedestrian, road, and car. Therefore, this study is designed to
evaluate the development of an algorithm for queue length based real-time traffic signal control methodology. Four coordinates
estimate on time-space diagram using the travel time each individual vehicle collected via the interval detector. Using the
coordinate value estimated during the cycle for estimating the velocity of the shock wave the queue is created. Using the queue
length is estimated, and determine the signal timing the total queue length is minimized at intersection. Therefore, in this study,
it was confirmed that the calculation of the signal timing of the intersection queue is minimized.

Key words: Queue length, Real time traffic control, Shockwave theory, Travel time, least square method
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(Table 1) Simulation scenario for queue length estimation

Scenario 1 2 3 4

v/C 0.35 0.55 0.7 0.9

Vehicle detection

rate(%) 100
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(Table 2) Simulation result of queue length estimation

Scenario| Seed Q Av;r;agfh
/O | mamber ueue Length(m) | MAD(m) | MAPE(%)
Observe | Estimate

43 337 | 459 123 38.8

1 999 | 364 | 483 123 50.5

©35) | 1009 | 376 | 474 103 329

2566 | 358 | 48.1 125 455

247 | 579 | 684 113 205

2 777 | 508 | 582 85 183

055 | 8713 | 569 | 664 9.8 18.8

2777 | 692 | 802 113 174

7 947 | 101 8.7 9.9

3 32 | 897 | 956 79 8.7

©7) | 432 | 935 | 1042 | 116 132

452 | 966 | 1008 | 96 109

12 | 1704 | 1834 18 105

4 222 | 1688 | 1745 | 164 93

09 | 432 | 1495 | 1581 | 141 103

3553 | 1572 | 1626 | 157 9
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(Table 3) Simulation scenario for traffic signal control

Unit : veh/hr

Scenario 1 Scenario 2 Scenario 3

Bound East & [North &| East & [North &| East & [North &
West | South | West | South | West | South

‘Warm-up|
period | 1100 | 1100 1100 | 1100 | 1100 1100
(0:10)

%% | 1100 | 1100 | 1100 | 1100 | 1100 | 1100

%% | 1100 | 1100 | 1500 | 1100 | 1100 | 1900

0:295| 1100 | 1100 | 1500 | 1500 | 1100 | 1900

039 | 1100 | 1100 | 1100 | 1500 | 1100 | 1100

0:495| 1100 | 1100 | 1100 | 1100 | 1100 | 1100

0:50~
eo| 1100 | 1100 | 1100 | 1100 | 1100 | 1100
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(Table 4) Simulation result of for traffic signal control

Average Queue Average Delay
length (sec/veh)
(m/cycle)

. | pre-timed 501.8 44.8
Scenariol

Real-time 426.5 41.4

pre-timed 670.1 55.0
Scenario2

Real-time 607.7 52.5

pre-timed 1160.8 112.1
Scenario3

Real-time 7702 73.5
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(Fig. 10> Traffic signal timings of scenariol
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(Fig. 12 Traffic signal timings of scenario2
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