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Research on perimeter control of road network
based on macroscopic basic diagram

WANG Yawei, FENG Yang, WANG Jiawen

(School of Management, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] In order to alleviate the large—scale congestion problem caused by the continuous accumulation of vehicles in the central
area of the road network, this study proposes a road network boundary control method under congestion state by considering the
unique property of the macroscopic basic map of the road network, and verifies the development of VISSIM through Python. This
control method aims to maintain the total number of vehicles in the central area of the road network near the optimal cumulative
value, thereby ensuring the operational efficiency of the road network. The overall approach is divided into three steps. The first step
is to establish the vehicle conservation equation, determine the threshold of the best cumulative value of the vehicle, and control the
external vehicles entering the central area of the road network in real time. Then considering the cumulative number of queuing
vehicles in the peripheral section of the boundary control, in order to avoid queuing overflow, the model of the queuing vehicles that
control the perimeter is established. Finally, the number of vehicles in the central area of the road network and the vehicles queuing
in the periphery are integrated into a model, which is jointly used as a condition for boundary control, so that the total number of
vehicles in the road network is within an optimal range, and the overall operation efficiency of the control area is improved. In order
to verify the effectiveness of this method, the simulation is carried out through the secondary development of VISSIM. The data of
the vehicles in the road network are obtained in real time, the corresponding green light time is obtained by calculating the relevant
parameters, and the operation effect of the road network with boundary control and borderless control is compared and analyzed. The
simulation results show that the queue length is reduced by 20.0%, the vehicle accumulation within the road network is reduced by
4.1% , and the vehicle stops are reduced by 3.4%.
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Fig. 1 Macroscopic fundamental diagram
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Fig. 2 Schematic diagram of boundary control
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Fig. 3 Boundary control method
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Fig. 4 Schematic diagram of the road network
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Fig. 6 Diagram of vehicles accumulating in the road network and

vehicles leaving the network
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Fig. 7 Internal indicators of the road network
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Fig. 9 Controlling effect comparison
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Tab. 1 Indicators before and after the implementation of the road control policy

HEBA E (m) A AR FERERBOR)  BIRIER (R/)
Tei Ao 3 661 29 241 10 240 1197
B 400 F: il 2 964 28 344 9 896 1169
B R 20.0% 4.10% 3.40% 2.4%

5 HRiE

ARHFTERT T 72 AR P PR 2 5 i 54 il S
X R A PR A B A T Bl AR S ], S 1 3
SRR, ShA R R . a5 B
B ST HEAT ISR, AR A=k A 4113

DX, 90 1 3 R0 A S A AN 7 2R 3 P HEBA 5
B B T RILETIE T AR IB TR

S 0k

(1] 3R/ B Sl 2 AL SN e [ 1], [RBF ke
FAR (BRBIEM) ,2010,38(11) :1605-1609.
(FFESS 40 T0)



