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Abstract: In order to solve the guidance route selection problem of high-density road network, the road
network is structural selected based on graph theory, and a high-density road network model is established.
From the perspective of node evaluation, the node bearing capacity indicator that comprehensively considers
the structural attributes and the traffic operating state attributes is proposed. The structural attributes of road
network is evaluated by adopting homogeneity and connectivity, the traffic operating state attributes of road
network is evaluated by adopting traffic volume margin and traffic efficiency. A comprehensive evaluation
method based on Technique for Order Preference by Similarity to Ideal Solution ( TOPSIS) is proposed to

quantify the node capacity. Based on the node bearing capacity, the section capacity indicator is constructed ,
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the capacity between the nodes is distributed to the road sections connected by the nodes by the gravity model

and the traffic distribution method, which is modified by the actual traffic condition of the road section to

obtain the capacity. A method for determining the guidance route of the high-density road network is proposed

based on the node capacity and the road capacity. In order to verify the effectiveness of the proposed guidance

route selection method, a high-density road network model is constructed, and the guidance route is planned

by both the proposed method and the traditional Dijkstra algorithm. The result shows that the (1) Although

the route planned by Dijkstra algorithm is the optimal one in the mathematical sense, it passes through low-

level nodes and needs frequently road, failing to meet the driver’ s driving expectations. (2) Although the

routes obtained by the proposed high-density road network guidance route selection method based on node

capacity is slightly longer than the Dijkstra algorithm, the routes are all composed of high-level nodes and

roads. Such planning result is more in line with the actual traffic guidance system requirements, it can better

reflect the driver’ s routing preference.
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Fig.1 An example of road network geometric topology
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Fig.2 Node capacity measuring system for high-density

road network
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Tab.2 OD distribution of road network (unit: pcu/h)
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