EfRFHEEZ ALV
KPR RBT SO oOMEEEEMEDRE "

TR,

Detection of Cylinders and Rectangles from Large-Scale
Point-Clouds Using Characteristics of Images

Chihiro Matsunuma and Hiroshi Masuda™

*3 The University of Tokyo, Dept. of Systems Innovation
7-3-1, Hongo, Bunkyo-ku, Tokyo, 113-8656 Japan

The state-of-the-art mid/long-range laser scanners can capture dense point-clouds from
engineering facilities. However, it is very tedious work to manually segment large-scale point-clouds
and fit surfaces to the subsets of point-clouds for constructing 3D models. In this paper, we propose a
new method to automatically extract cylindrical faces and rectangle faces, which are commonly used
for standard parts in engineering facilities. Since it requires a lot of time and memory to search
surfaces in large-scale point-clouds, we generate distance images and intensity images from dense
point-clouds and estimate candidates of cylindrical and rectangle regions using image processing
techniques. Then, we calculate equations of surfaces by applying the region-growing method to the
candidate regions, and detect rectangle and cylindrical faces.
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Fig. 1 Procedure of surface detection
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(@) Laser scanner (b) Order of measured points
Fig.2 Laser scanner and measured points
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Fig. 3 Types of feature points
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(a) Distance image
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(b) Silhouette lines (c) Failure case
Fig.4 Feature points of distance image
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Fig.5 Filters for image

(c) Laplacian filter
Fig. 6 Feature points of intensity image
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Fig. 7 Neighbors of a trigger point

Fig. 8 Detection of points on a line
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Fig. 13 Feature lines and detected faces
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