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Arterial Signal Coordination Control Model for
Double-cycle Signal Control

JING Bin-bin, XU Jian-min, YAN Xiao-wen

(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510640, China)

Abstract:  In order to solve the deficiency of the existing arterial signal coordination control methods based on
double-cycle, Firstly, a new loop integer constraint suitable for double-cycle is derived. Secondly, the deficiencies
of the existing methods are analyzed thoroughly. Thirdly, a double-cycle signal coordination model with
maximizing the sum of weighting bi-directional progression bandwidths is established. Finally, taking Wangdao
road in Yiwu city as an example, the VISSIM simulation software has been used to make contrastive analysis of
advantages and disadvantages between the signal coordination plan generated by the established model and the
signal timing plan generated by revised MULTIBAND model. The simulation results show that compared to the
signal timing plan generated by revised MULTIBAND model, the signal coordination plan generated by the
proposed model can efficiently decrease the average delay and stops in high, medium and low traffic demand,
which indicates that the proposed model is effective and practicable.
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Table 1 Traffic volume data of each intersection under different traffic demands  (pcu/h)

XN
S e I L I
was R : : .
e HAT 4T e HAT 4T e HAT 4%
WO 486 1620 78 282 12 192 378 1080 132
.. RiF 480 1608 450 12 6 0 756 1620 90
" oEHn 426 540 84 612 858 0 270 624 246
Jeitr 432 534 102 648 864 24 264 648 102
PEHEC 405 1350 65 235 10 160 315 900 110
h ZPEO 400 1340 375 10 5 0 630 1350 75
MO 355 450 70 510 715 0 225 520 205
Jeta 360 445 85 540 720 20 220 540 85
PEHELT 324 1080 52 188 8 128 252 720 88
e ZEPEO 3200 1072 300 8 4 0 504 1080 60
‘ FEHE R 284 360 56 408 572 0 180 416 164
Jeitin 288 356 68 432 576 16 176 432 68

®2 ARZERSTEZXOFREME
Table 2  Degree of saturation of traffic flows on the each intersection under different traffic demands

. 52

j;i?; JEMIE I L L
i HAT i HAT i HAT
PERE 0.84 0.84 0.28 0.02 0.84 0.84
. Rt 0.83 0.83 0.02 0.01 0.84 0.84
" kM 0.83 0.84 0.79 0.83 0.84 0.80
|| 0.84 0.83 0.84 0.84 0.82 0.84
[Lipge; 0.70 0.70 0.23 0.02 0.70 0.70
RiEn 0.69 0.69 0.02 0.01 0.70 0.70
3 Epian! 0.69 0.70 0.66 0.69 0.70 0.67
Jeat 0.70 0.69 0.70 0.70 0.68 0.70
Py 0.56 0.56 0.18 0.02 0.56 0.56
RiEH 0.55 0.55 0.02 0.01 0.56 0.56
fi B 0.55 0.56 0.53 0.55 0.56 0.54
degka 0.56 0.55 0.56 0.56 0.54 0.56
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Table 3  Signal timing for each intersection on the arterial (s)
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