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Abstract

High-precision 3D road information plays an important role in intelligent transportation, urban
planning and management. The mobile laser scanning system can quickly obtain the 3D informa-
tion of the street scene, but it is difficult to directly extract the complete and accurate road boun-
dary from the original point cloud due to the large amount of data, occlusion and complicated ur-
ban street scenes. OpenStreetMap is a kind of crowd source geographic data. It can be used to as-
sist road extraction of mobile laser point clouds. This paper proposes a road 3D boundary extrac-
tion algorithm that integrates two-dimensional vector data OpenStreetMap and vehicle-borne la-
ser point cloud data. Firstly, the point cloud feature map is constructed by analyzing the spatial
distribution characteristics of the Scanning points. The OSM provides the initial position, and then
the road boundary extraction is performed on the feature map of the point cloud by the improved
active contour model. We use StreetMapper data to carry out experiments. The results show that
the proposed algorithm can repair the lack of boundary information caused by point cloud defects,
and accurately and completely extract road three-dimensional boundary information, which
proves strong robustness and applicability.
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Figure 1. Flow chart of road extraction from mobile LiDAR data
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Figure 2. Partitioning point cloud using OSM vertices (Blue line is OSM.
Red points is OSM vertices. Green box is Bounding box)
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Figure 5. (a) Input point cloud color-coded by elevation (b) The grid filtering result of all point cloud (c) The filtering result
within the Bounding box
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Figure 6. Binary feature image of all point cloud
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age; (d) The road boundary extraction result. Blue line is OSM. Red line is the extracted boundary

10. (a) SAEEMEHFEBEAONLEE; (b) BEERIERES; () MERTHHEE; (d) AFRMER,
HEBL%E OSM, TaLZERIMANIAF

DOI: 10.12677/gst.2018.62015 137 Wezkl2EH A


https://doi.org/10.12677/gst.2018.62015

i

(@) (b)
Figure 11. (a) Add z dimension and semantic information to the 2D boundary line. Blue line is 2D road boundary line, red
line is 3D road boundary line; (b) 3D road boundary overlapping on the point cloud
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Figure 12. (a) The 2D boundary line extracted using GVF model; (b) The corresponding 3D boundary overlapping on the
point cloud; (c) The 2D boundary line extracted using proposed model; (d) The corresponding 3D boundary overlapping on
the point cloud
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