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Signal optimal control of short-distance intersections on urban arteries
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China;2. School of Mechanical Engineering, Jinzhong University , Jinzhong 030619, China)

Abstract: The traffic flow at short-distance intersections on urban arterial roads is large, and the traffic
flow is limited by the length of the entrance road, which is prone to queue overflow. This traffic
problem affects the vehicular traffic at the upstream intersection. In this paper, from the perspective of
traffic flow operation and traffic wave propagation, the process of vehicle arrival-queuing-departure in
short-distance entrance lanes was analysed; the concept of stranded queuing was put forward, and the
models of maximum queuing length and stranded queuing length were established. According to the
queuing length model and the vehicle arrival and departure diagram, a vehicle average delay model
suitable for short-distance intersections was established. Taking the minimum delay of vehicles at the
intersection as the goal, the maximum queuing length of the short-distance lane does not exceed the
length of the road section and preventing the vehicles from queuing twice as the constraints, an
optimization model of signal control at the short-distance intersection was established. Genetic
Algorithms are used in the solving process. The intersection of Furong Road and Chengnan Road in
Changsha was used as an example for application. The VISSIM software is used for the simulation
verification before and after signal optimization. The results show that: the optimized signal control
scheme reduces the average queuing at short-distance entrances by 36.9%, the maximum queuing by

42.3%, and the average number of stops at intersections by 21.2%. The number of passing vehicles
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increased by 19.8%, and the average vehicle delay decreased by 25.8%, which proves that the method

proposed in this paper can effectively prevent the queue overflow phenomenon at the short-distance

entrance, and improve the traffic capacity and operation efficiency of the intersection.
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Fig. 1 Queue length in each cycle of short-distance entryway
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Fig.2 Propagation process diagram of traffic wave in short-

distance entrance road
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entrance roads
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Table 1 Current status of traffic operation at intersections
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Fig. 5 Genetic algorithm solution result graph optimization
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Table 3 Before and after optimization of short-distance

entrance road operation indicators

SEEIHEBN | SR HEA T | ERHEBA
[HNES AFFEMFA]/s
Kim | §iupen | KiEm |
PR BT 483 167 213.8 38.6
I tqwin) 30.5 147 122.5 33.6

R4 HRATE XL 2z iFE

Table 4 Optimize front and rear intersection operation

efficiency
MERF TS | GEIIELR/s BRI SBUR
BLARTC T 29.8 0.85 756
PeAb L 22.1 0.67 043
4 Gip

A FE 3 551 D A8 368 U 32 A7 R A2 3 A% 7% 1) A
JRE X Rt B 8 11 3 P 8 2 A I BA o R A T 0 A A%
R JRe I 1 ) R A B R R BA A
R ARERLRE B L E R A IS A TR AL 18R T
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D7 H I Hr &G R 3R W 1207 1k BE R 1A i g oF 1 3E A
A A H L ORWR e A8 ST s AT ROR B B
RSP o AWFTE LB 8 23 SUH BT G2, ST
DAL . e e BE Al b o3 B 224> 28 S0 A3 AR
SRR B A5 5 bR P il AR 7 1 IR ST ST A
BT 1
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