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Abstract: Several types of automatic 3D scanners are available for use in the 3D scanning industry, e.g., an automatic
3D scanner that uses a robot arm and one that uses an automatic rotary table. Specifically, these scanners are used to
obtain a 3D shape using automatic assisting devices. Most of these scanners are required to perform numerous
operations, such as merging, aligning, trimming, and filling holes. We are interested in developing an automatic 3D
shape collection device using a spherical-coordinate-based guiding system. Then, the aim of the present study is to
design an automatic guiding system that can automatically collect 3D shape data. We develop a 3D model of this
system and measuring data which are collected by a personal computer. An optimal design of this system and the
geometrical accuracy of the measured data are both evaluated using 3D modeling software. The developed system is
then applied to an object having a highly complex shape and manifold sections. Our simulation results demonstrate that
the developed system collects higher-quality 3D data than the conventional method.
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Table 1 Coordinate and a shape data between apparatus
and a 3D scanning part

Apparatus part 3D Scanner part

z

Spherical Y
coordinate
b) S i
(a) Apparatus (®) cannl.ng
. . data spherical
spherical coordinate .
coordinate
3D Shape
data

(c) Apparatus
coordinate shape

(d) Scanning
coordinate shape

AL
“  bH s
“ 3
(a) Cycle data (b) @ = 0°, 45°, 90°

Fig. 5 Results of operated data using transformation
matrix algorithm
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End

Fig. 6 The flow chart of merge algorithm
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Fig. 8 The 3D scanning data of master ball with an error
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Fig. 9 Test of system calibration using master ball and
measurement data
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Fig. 11 Picture of scanning simulation and the result of
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Table 2 3D shape data of assigned positions
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Fig. 12 The actual picture of this system
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Table 3 Comparison of traditional type result and
spherical coordinate type result

Traditional type Spherlcal
coordinate type
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for Scanning 50 min. 20 min.
(Approx.)
Number of 1,894,292 1,246,631
point cloud
Number of 3,772,726 2,474,344
mesh
Data volume
(STL type) 270 MB 226 MB
User .
. Need to experience | Not necessary
experience
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