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A Solid Modeling System for Large-Scale Point-Clouds
Using Image-Based Interface

Hiroshi MASUDA"

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

Mid-range and long-range laser scanners are capture dense point-clouds from engineering
facilities. The captured point-clouds can be converted to smooth mesh models by using streaming
operations. In this paper, we discuss a solid modeling system based on large-scale mesh models.
When an engineering facility is measured by a laser scanner, components are scanned only from the
limited directions, and they may be partially occluded by other components. To construct solid
models using such incomplete mesh models, we introduce modeling and editing operations based on
the reflectance images, which can be generated from point-clouds. We also show how to generate 3D

models of standard parts.
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(b) Digital image generated from point-cloud
Fig. 1 Mesh model and digital image
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Fig.2 Laser scanner and coordinate system

5
Rk

2! e )
S R0 e
Y

ALt

Fig. 3 Spherical image
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(a) Mercator image (b) Perspective image
Fig. 5 Sample of perspective projection
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(a) Plane detection  (b) Sketch

Fig. 9 Sketch on a plane
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(b) Sketch
Fig. 10 Sketch on the perpendicular plane.
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Fig. 11  Sketch on the perpendicular plane
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Fig.12 Editing operations
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Fig. 13 Generation of pipe feature
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Fig. 14 JIS standard of pipe
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Fig. 15 Solid models of standard parts

Fig. 16 Generated solid models
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