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A Queue Length Balance Control Method for Intersection
in the Case of Data Packet Dropout
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(Schoolof Eléctrical Engineering and Automation, Henan Polytechnic University’, Jiaozuo , Henan 454000, China)

[Abstract] To" address the traffic congestion caused by random packet dropout in the process of traffic data
transmission, this paper proposes a method to control the queue length balance at intersections based on data packet
dropout.Considering the repetitive characteristics and strong-non-linearity of traffic control at intersections, the Model-
Free Adaptive Iterative Learning Control (MFAILC) scheme i$ applied to the queue length control at intersections,
adjusting the queue length of vehicles in the intersection by changing the signal timing scheme for each intersection in
real time to achieve the balance of long queues at intersections. According to the phenomenon of packet dropout of the
queue length difference data in the transmission process in the road traffic network control, the data dropout is described
as a Bernoulli sequence with known probability.On this basis a compensation algorithm under data dropout is proposed,
which compensates for the lost data by using the output data of the previous iteration, the estimated value of pseudo
gradient and the control input difference to solve the problem of queue length balance control in the case of data packet
dropout. Simulation results show that the proposed method can converge to the expected value and achieve the desired
control effect after about 100 iterations in the case of data dropout, which verifies the effectiveness of the compensation
algorithm.
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Fig.1 Schematic diagram. of four-phase intersection
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Fig.3 Queue length difference under

MFAILC scheme
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Fig.4 Data dropout description
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Fig.5 Queue length difference of the 10th iteration

under data dropout
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Fig.6 Queue length difference for the 10th iteration
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Fig.7 Queue length difference under compensation scheme
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Fig.8 Queue length difference for the 10th iteration

under the compensation scheme
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Fig.9 Multi-intersection road network
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Table 1 Vehicle flow loading data

(vehicle-h™)

1 Jiiml 1 Jii 2 it
B 1200 1 800 3000
B2 2000 2200 4200
B4 2 000 1 800 3 800
B I15 2200 2000 4200
#I6 1 800 1 600 3200
B07 1500 1200 2700
B8 2000 2 800 4800
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Fig.10 Queue length under data packet dropout
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Fig.11 Queue length difference under data dropout
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Fig.12 Intersection queue length under

compensation scheme
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Fig.13 Queue length difference under

compensation scheme
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