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Abstract:
trajectories and bus ones at urban long-distance arterials,

There are significant difference between car

and so the signal coordination strategy should take it into
account to balance the progression needs of both vehicles.

Such as to tackle with the problem of signalized
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intersection grouping at the long arterial with high-demand
bus vehicles, this paper analyzed the temporal and spatial
trajectory characteristics of cars and buses along the
arterial with bus stops and presented a new signal
coordination based on differential intersection group
partition. The proposed model set the coordinated breaking
points of car and bus trajectories at intersections and bus
stops, respectively, and built a mixed integer linear
programming model to minimize the weighted summation
of delay and waiting time for car-users and bus passengers.
In simulation tests that used the field arterial of having 13
signalized intersections from Zhongshan, compared with
Multiband, the developed model can reduce the average
vehicle delay of cars and buses by 34.7% and 13.7%, and the
number of average stops by 28.7% and 30.0%, respectively.
Further exploration with simulation experiments for
sensitivity analysis on saturation, common cycle length
and bus dwelling time found that the developed method
can provide the synchronous progression for cars and

buses on the long arterial.

Key words: intelligent transportation; long-distance
arterials; car and bus; differentiated segmentation
coordination
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Fig.1 Grouping intersection breakpoints on the long arterial under Lmband
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Fig.2 Time-space diagram of car trajectory in long arterial under Lmband
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Fig.4 Intersection grouping under the Lmband control
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Tab.1 Simulation results of Lmband at 13 intersections

o e e X i
VROERES e/ Sl S2 S3 S4 S5 S6 S7 S8 S9 S10  S11 S12 S13
xR 38 59 39 35 23 65 31 21 38 38 49 38 35
HECIgRET 3] 20 20 26 25 44 — 40 28 22 28 13 - 25
Bt i) /s [} 38 59 39 35 23 65 31 21 38 38 49 38 21
Jt 20 20 26 22 16 — 41 28 39 — 14 28 21
K 0.48 0.37 0.37 0.22 0.72 0.40 0.49 0.52 0.25 0.24 0.25 0.56 0.37
7} 0.54 0.35 0.87 0.29 0.21 — 0.49 0.53 0.52 0.35 0.7 —  0.84
BRI [} 0.46 0.29 0.50 0.31 0.53 0.29 0.47 0.39 0.38 0.54 0.23 0.35 0.58
dt 0.63 0.60 0.64 0.46  0.92 —  0.46 0.57 0.27 — 0.74 0.17 0.82
ARZEM  40.6  65.3 51 35.5  59.8 — 51.2 37 534 846 46.1 —  37.2
KEW  29.1 7.9 17.3 8.1 41.4 3.1 36.1 30.5 9.6 855 6 12.7  30.4
KEL 507 — 6.4 0.8 3 - 223 0.2 0.3 — 1.8 2.1 21
PER 191 6 4.5 0.4 0.6 — 12 13.9 87 125 5.1 — 16.8
TiEKR  27.6 9.7 22 22.8  40.3 10 12,1 51.3 16.2 24.4 10.3 2.2 29.7
S| Pzl 39.9 — 36.4 43.2  33.2 — 56.9 34.4 50 — 11.2 — 34.7
HELR /s BMEMN  48.2 33.8 122.9 36.8 19.5 — 276 30.9 24.6 28.7 58.8 —  41.7
RN 2.4 38.2 733 0.7 1 — 204 3.7 249 0.4 4.3 - 37.1
MEL 405 — 120.5 30.6  19.5 — 243 27.2 152 —  B3.4 —  42.5
dtELR 458 34.3  40.3 35 114.9 — 256 34.7 24 —  47.8 —  42.1
B | Y] 1.3 2.3 1.1 0.4  49.3 — 205 4.2 12.5 — 0.6 9.8 32.2
&) 38 34 43.2  37.4  105.4 — 27.2 321 21.3 — 47.3 — 459
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Tab. 2 Simulation results under the Lmband and improved Multiband control

b SN LA S ISR AR
Lmband PRI Multiband Lmband PR Multiband
FHIER /s 233.4(—34.7%) 357.0 323.0(—13.7%) 374.4
S ZERTR] /s 147.5(—40.5%) 248.1 168.7(—19.7%) 210.9
SRR AL/ 6.6(—28.7%) 9.3 4.2(—30.0%) 6.0
YA TRERT E] /s 804.0(—8.8%) 881.6 1232.9(—0.8%) 1243.2
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