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Macroscopic Traffic Flow Modeling
Under Heterogeneous Traffic Condition
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Abstract: A modeling method of dynamic graph hybrid
automata combined with an improved cell transmission
model was proposed. Based on the triangular fundamental
diagram fitting results of flow volume and density of road
segment under different mixing ratios of automated
driving vehicles, the variation rules of critical congestion
density, traffic capacity, reverse wave velocity and other
main parameters were discussed, and the traditional cell
transmission model was improved. The dynamic graph
hybrid automata was used to characterize the hierarchical
and the

transmission model was embedded into the dynamic graph

topology of road network, improved cell
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hybrid automata to establish a macroscopic traffic flow
model under heterogeneous traffic condition. Finally,
simulation platform was built by using the OpenModelica
software to verify the effectiveness of the modeling
method. The results show that with the increase of the
mixing ratio of automated driving vehicles, the critical
congestion density, maximum traffic capacity and reverse

wave velocity of road segment all have significant changes.

Key words: heterogeneous traffic condition; automated
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Fig.2 Flow volume-density relationship under different mixing ratios of automated driving vehicles
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Tab.3 Change rate of cell fundamental parameters
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60 1.34 1.35 1.41
70 1.46 1.46 1.56
80 1.64 1.64 1.81
90 1.87 1.87 2.14
100 2.28 2.28 2.79
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Tab.4 Analytical results of combination modes for
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Tab.5 Analytical results of combination modes for three cells
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