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Abstract

As an important part of the intelligent transportation systems, the high precision road map is of
great significance for key new technologies such as intelligent driving simulation, testing, and in-
formation interconnection. This paper proposes a road three-dimensional modeling method
based on high-precision map data, divided into two stages: data preprocessing and modeling. In
the preprocessing stage, through coordinate projection transformation and datum point setting,
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the high-precision map data can meet the modeling requirements. In the modeling stage, under
the idea of BIM component assembly, the method divides the road scene model into road bodies,
markings, and facilities. In the aspect of road modeling, the modeling scheme puts forward two
methods for regular and irregular roads respectively. For regular roads, the former method uses
the centerline of the road to reproduce the fluctuation and position of the road section and takes
the cross-section design to express the outer contour of the road. For irregular roads, the latter
method chooses the outer profile data of the road to control the shape. In the aspect of road
markings, the concepts of “thickness control body” and “super thick body” are proposed, and the
spatial intersection is used to model the pavement markings. The marking models generated by
this method fit perfectly with the road plane. Moreover, for road facilities modeling, the method
completes the appearance restriction of a single facility model by controlling the height and angle.
Using the location data of facilities, similar facilities with fixed shapes can be built in batches. After
modeling each component by the above method, the road components are assembled and ren-
dered to complete the modeling of the whole road scene. Taking part of the second ring road in
Wuhan as the experimental area, this paper uses high-precision map data for modeling experi-
ments. The target test section contains the classic scenes of the above three parts. The results
show that this method can use high-precision map data to construct the three-dimensional model
of a typical road scene. The built model has high expression detail, strong authenticity, and has
good visualization effect and application value.
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Figure 1. The main process of modeling
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Figure 2. Schematic diagram of horizontal and vertical road modeling
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Figure 3. Road contour modeling based on road contour
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Figure 4. Marking modeling based on spatial intersection
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Figure 7. Modeling of dashed super thick body
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Figure 8. Modeling of irregular marking super thick body
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Figure 9. Parameter control of road facilities
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