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Automated 3D Shape Recognition System using Laser Scan Data
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Toshiba Corporation is constructing a database system of as-built data of equipments and components in
various nuclear plants in order to reduce the amount of redesign works when the plants are modified. We are
obtaining the as-built data by using 3D laser scanner, and storing the data as 3DCAD models for ease-of-use.
However, it takes long hours to obtain 3DCAD models because the volume of 3D laser scan data is very large
and workers manually convert those data to 3DCAD models.

In this development, we have constructed a prototype system to automatically generate 3DCAD model of
plant components from 3D laser scan data. This report shows the outline of our method to automatically
recognize the size and the installation position of plant components from point-cloud data and convert to
3DCAD models. This report also shows the applicability of this system based on some experimental results.
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Make perspective image and depth map
from point-cloud data

Draw ROI on perspective image
(user action)

Extract Partial point-cloud
based on ROI and Depth map
A4
Reshape the partial point-cloud based

on distance between each point data

Detect the cross-section
of the partial point-cloud

Cross-section
(shape and size)
DB

Recognize the shape and size
of cross-section

!

Detect the length of
the partial point cloud

A

Generate 3DCAD model from
detected cross-sectional shape and length

Fig.1 Outline of processing flow

Point-cloud
(3D coordinate)

Perspective image
(2D coordinate)

Laser scanner

Fig.2 Relationship between point-cloud

and perspective image
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Fig.4 Example of drawing ROI
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Fig.8 Projected point-cloud on cross-sectional plane

and recognized cross-sectional shape

Normal vector of
cross -section al plane

Fig.9 Recognition of cross-sectional shape

and detecting length

Fig.6 Extracted and reshaped point-cloud

on perspective image

B-

oy

Normal vector of
cross -section al plane

Points in
local space

Different
component data .
o Fig.10 Example of generated 3D-CAD model
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Fig.11 Perspective image and ROI draw by user
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Fig.12 3DCAD model generated from the point-cloud
in Fig.11

Fig.13 Perspective image and ROl draw by user

Fig.14 Example of overlaying 3DCAD models generated

from the point-cloud in Fig.13
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