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Problems: With the development of high-resolution LiDAR, each LiDAR frame perceives
richer detail information of the surrounding environment but highly enlarges the point
data volume, which brings a big challenge for clustering algorithms to precisely
segment the point cloud while running with a real-time processing speed.
Proposed Methods: A multi-view based clustering method, named MVC. The method
contains two stages: bird’s eye view clustering stage and front view clustering stage.
Advantange: Our method takes both the speed and precision advantages of BEV and FV
clustering, and this coarse-to-fine architecture reasonably allocates the computation
resources and shows a real-time outstanding clustering performance.

In this paper, a multi-view based clustering method is proposed for the 3D point cloud.
The algorithm adopts the coarse-to-fine architecture. First, the non-ground point cloud is
projected to the BEV density image and down-sampled. We propose PG-DBSCAN based
on the traditional DBSCAN for the preliminary segmentation. Then we further separate
the under-segmented clusters on vertical direction based on range images. We compare
our method with 4 traditional clustering algorithms. The experiment results show the
real-time performance, stability and accuracy of the MVC algorithm, and prove that this
method is suitable for clustering the dense point clouds in various driving scenes.

Clustering results on NRS dataset

Fig.4 Results on NRS Dataset: Our own dataset (NRS) is collected with RS-Ruby 128-line 
LiDAR sensor including different scenarios on the campus roads at Neusoft headquarters 
and the street of Shenyang City. The pictures (from left to right) above shows the clustering 
results in easy, medium and hard scenarios respectively. 

Fig.2 BEV clustering, PG-DBSCAN:
(a) shows the BEV grids and the
projected 2D points. The density
image is shown as (b) , in which the
brightness of the colour represents
the density value. Pixels are
clustered as shown in (c) and the
points located in the grid with same
colour share the same cluster label.

Fig.1 Pipeline of MVC: The
coloured point clouds show the
point segmentation result of
each clustering stage.

Fig.3 FV clustering: After BEV
preliminary segmentation, we
project each clustered point cloud
to a range image separately. The
pixel brightness represents the
range value of the points. Pure
black pixels means no points or the
point is out of the region.


