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Abstract

The Mobile Laser Scanning (MLS) point clouds play a very important role in national major engi-
neering applications such as urban road asset management, high-definition driving map, rural
homestead survey, highway reconstruction and expansion. However, owing to complex road envi-
ronment, occluded positioning signal and time-accumulation of attitude error, the MLS point clouds
collected by the back and forth scans or among multiple excursions in the same region often suffer
misalignment ranging from sub-meter to meters, which impedes the subsequent processing and ap-
plications. To deal with the technical bottleneck mentioned above, a method of MLS point cloud po-
sition consistency correction in urban scene is proposed. Firstly, the MLS point clouds are divided
into multi-scale sub-regions based on the acceleration and angular velocity of each trajectory point,
and the overlap degree of revisited sub-regions is ensured at the same time. Secondly, binary shape
context (BSC) features in sub-regions are extracted, and visual words and prior information are
used to accelerate feature matching. Thirdly, pairwise registration of large and small revisited
sub-regions is carried out in turn, and unreliable registration results are removed. The perfor-
mance of the proposed method is evaluated on several challenging MLS point clouds with different
deviation levels and different temporal, showing good robustness, accuracies and efficiencies.
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Figure 1. Algorithm flow chart
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Figure 2. Algorithm flow chart of MLS point cloud division, (a) find segment points by acceleration, (b) find segment points
by angular velocity, (c) find segment points by trajectory intersection, (d) insert new segment points if two segment points
are far away from each other, (e) candidate segment points, (f) find revisited segment points, (g) screen candidate segment
points, (h) obtain large sub-regions by merging small sub-regions, (i) legend
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Figure 3. (a) Large revisited sub-regions, (b) Small revisited sub-regions. PC, and PC) are large revisited sub-regions, and
PC; and PC; are small revisited sub-regions
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Figure 4. Overview of experimental data, (a) data 1, (b) data 2, (c) data 3
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Table 1. Parameter setting of experiments
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Figure 5. Result of point cloud division, (a) MLS trajectory(blue color), (b) Divided point clouds
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Figure 6. Coarse pairwise registration result based on different feature matching methods, (a) registration result based on
Brute Force feature matching, (b) registration result based on feature matching accelerated by visual words, (c) registration
result based on feature matching accelerated by prior position accuracy information
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Figure 7. Pairwise registration result of data 1, (a) Original point cloud, (b) Registered point cloud
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Figure 8. Pairwise registration result of data 2, (a) Original point cloud, (b) Registered point cloud
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Figure 9. Pairwise registration result of data 3, (a) Original point cloud, (b) Registered point cloud
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