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ABSTRACT

The reverse engineering (RE) technology can quickly generate 3D point cloud data of an object by capturing the surface
of a model using a 3D scanner. In the rapid prototyping (RP) technology, prototypes are rapidly produced from 3D CAD
models in a layer-by-layer additive basis. In this paper, a physical human head shape is duplicated using a new RP process,
the Transfer-type Variable Lamination Manufacturing process using expandable polystyrene foam sheet (VLM-ST), after the
point cloud data of a human head shape measured from 3D SNX scanner are converted to STL file. From the duplicated
human head shape, it has been shown that the VLM-ST process in connection with the 3D scanner is a fast and efficient
process in that shapes with free surface, such as the human head shape, can be duplicated with ease. Considering the
measurement time and the shape duplication time, the use of 3D SNX scanner and the VLM-ST process is expected to reduce
the lead-time for the development of new products in comparison with the other existing RE-RP connected manufacturing

systems.
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Fig. 1 SNX-2002 Scanner (Rotary table system)

Table 1 Comparison of laser scanner and SNX-2002

Laser SNX-2002
Scanner
Scanning
time Long. Short (0.7 sec)
Light source Laser Halogen lamp (Natural light)
Stability Weak Available in human body &
cultural assets
Noise Many. Small
Object color | Mainly white Less effect to object color
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Fig. 2 3D scanning and registering
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Fig. 4 Conversion to STL file from 3D scan data

Table 2 Decimation

Before Decimation After Decimation

Facets 193,692 61,976

STL #d=z W¥id o), 249 A dolgy &5
Zole 2] (decimation)y& T3 SHE o]
Z FddE B9 WolA Table 2 9 Zo] A9

TE ZA2AZT

3. VLM-Slicer & 0| &%+ USL H|0JE{e] MM

[ Import STL File ]
C [ Slicing ]
A
D Surface Reconstruction
L Mid-slice Generation ]
—
+

Generation of Cutting Path Data

, Generation of Connector & CrosscutJ

T

ICaIculalion of hotwire rotation angl:‘

—+
[ 2

[ Export USL data file ]

>0

Fig. 5 Flowchart of VLM-Slicer
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Fig. 6 USL data generation of scanned head data
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Fig. 7 Fabrication process of human head shape
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Table 3 Comparison of original part and duplicated part

Bounding Box Vomule

Original part 124.87 mmx163.22 mmx188.26 mm

Measured STL 123.62 mmx161.95 mmx188.62 mm

122.99 mmx161.29 mmx188.00 mm

Duplicated part
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Table 4 Comparison of total build time for the human head

shape
Build time (min)
4 / - — -
0 mm/see Cutting [ Building | Post-processing | Total
LOM 2,125 120 2,325
VLM-ST 29 | 24 30 84

(a) LOM
Fig. 8 Comparison of fabricated rusults for the
human head shape

(b) VLM-ST
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