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Traffic signal hybrid control method based on iterative learning
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Abstract: The traffic signal control method based on iterative learning control can not effectively deal with the non-

repetitive real-time disturbance in the road network. Based on the iterative learning traffic signal control method, a mixed

traffic signal control method based on iterative learning and model predictive control is proposed through combining the

rolling optimization and real-time correction characteristics of model predictive control. The proposed method can effec-

tively improve the traffic conditions of the road network by using the periodic characteristics of traffic flow and deal with the

real-time disturbance through the advantages of model predictive control. Thus, the control efficiency of the traffic signals

is further improved. The effectiveness of the proposed method is verified by simulation experiments. The experimental

results show that the hybrid traffic signal control method based on iterative learning and model predictive control can more

effectively balance the vehicle density in the road network, and further improve the traffic efficiency of the road network.
Finally, the convergence of the proposed method is also analyzed.
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Fig. 2 The regional network of Taiyuan
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Fig. 3 The road network structure of one region in Taiyuan
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HBHIIR A VISSIM BRI E.

£ 3 MINAE SR EGE S
Table 3 The input flow as a percentage of saturated

flow
I Et/min - AR H 75 H/%
0~ 20 0.8
20 ~ 40 1
40 ~ 60 0.9

& 4 3% R E9ALIEH NIRZ (veh/h)
Table 4 The inflows of the road network (veh/h)

A B/min 1, T4, 19, T13,T22  T5,18
12,214,221, T23

0~ 20 1600 3000 2000

20 ~ 40 2000 3400 2400

40 ~ 60 1800 3200 2200

4.2 fiEZRST

AR B K FHAS [F] F VIS SIMBE ML R 7 $b 40 45
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Fig. 4 The vehicles entering situation of the road network
when VISSIM sets different random seed numbers
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Fig. 6 The average delay time of road network for the four con-
trol schemes
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Fig. 7 The average number of stops for the four control sche-
mes
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Fig. 8 The average speed of vehicles for the four control sche-
mes
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Fig. 9 The average difference of road vehicle density at inter-
section 5 for the fixed timing scheme
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Fig. 10 The average difference of road vehicle density at inter-
section 5 for the iterative learning control scheme
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Fig. 11 The average difference of road vehicle density at inter-
section 5 for the model predictive control scheme
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Fig. 12 The average difference of road vehicle density at inter-
section 5 for the iterative learning and model prediction
hybrid control scheme
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