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Abstract  Traffic is one of the most important components in our daily life. In the real world,
traffic scenes are complex including crossed road network and mass vehicles as well as their shifty
motion. Simulating vivid complex traffic scenes is important for many traffic management
applications, such as road network optimizing, traffic impact analysis and evacuation planning in
some emergent situation. It is also very important for some virtual reality applications, like
games, virtual tourism and virtual city. In this paper, a novel simulating method for complex
networks with large-scale traffic is proposed. Firstly, a hierarchical semantic model is introduced
to describe crossed road networks. It includes a geometrical layer which couples 3D geometrical
lane data with its mileage representations together, so that the position query in traffic simulation
could be fastened. It also has topological layers to make mass lane slices become an organic network.
The topological layers are semantically completed, including links, road segments, their connectors

and intersections, so that they could be built from the geometrical layer automatically. Secondly,
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a novel hybrid traffic model is proposed. It develops the traditional single lane traffic flow
equations to describe the flow interaction between neighboring lanes and make it possible to
combine a lane-changing model inside. Unlike existing macroscopic models which could not
describe complex traffic phenomenon, and unlike existing agent-based models which have low
efficiency in handling large-scale traffic, the proposed hybrid model could naturally combined
lane-change behavior inside to simulate detailed complex traffic phenomenon while keeps high
efficiency as most existing macroscopic models. The solving method of the hybrid traffic model is
also introduced. Experimental results show that, compared with other macroscopic ones, the
efficiency of our method has the same order of magnitude. It could simulate traffic on a 600 km
network in real time. However, more than any other macroscopic models, it could demonstrate
complex traffic scenes, like traffic accidents and traffic jams. We demonstrate the effectiveness of
our method by modeling a real road networks in virtual reality and simulating complex traffic with

mass vehicles. Compared with real traffic data and the simulation results have very high similarity,

even in t complex scenes with frequent lane changes.
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Background

With the development of virtual reality technologies,
there has been a significant development of the studies of
virtual cities. There is a growing need to blend detailed
traffic modeling into urban environment animations. since it
not only can improve the credibility of the simulation results
and enhance virtual experiences, but also plays a great role in
traffic designing and planning. Existing methods need many
inputs and they can’t detailed describe lane-changing behaviors
of large-scale urban traffic, which decreases the realism of
the results. Our method can detailed describe lane changes
only basing on vector data of lanes for road networks and the
efficiency is nearly independent upon the numbers of vehicles.
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Near Nuclear Plants. Tt is important to evaluate the capabilities
of the crowd near nuclear plants because it is the foundation
of site selections of nuclear plants, divisions of emergency
planning zones, emergency response planning and decision-
making dealing with accidents. However, existing methods
that are used to the evaluation are mainly based on some
relevant national regulations and standards. The evaluation
results based on these methods are vague and rough. Our
researches give quantitative studies and evaluations for crowd
evacuation capabilities and can provide more reliable base for
site selections of nuclear plants and divisions of emergency
planning zones. etc. The studies in this paper belong to the
research module of traffic evacuation capacities. We can
analysis how traffic evacuations affect evacuation capacities

by traffic simulation results.





