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A Study on Improvement in a Method of Three Dimensional
Configuration Scan Measurement

T. H. Kim", M. J. Kim', S. S. Lee’, J. B. Park™, E. C. Jeon™

Abstract

This study is on the precision of the optical scanner which is suitable for shape modeling and
non-contact equipment, comparing with a razer scanner. The optical scanner not only has all merits that
non-contact methods have but also improve a veil phenomenon which is a razer scanner's demerits
However, the optical scanner has mot been used extemsively because the measurements are not very
precise and there are not the definite methods of measurement. Hence, this study is to find out how
parameters such as camera's hight, angle, luminous intensity, distance to object, and so on have an
influence on measuring using the optical scanner and to establish the methods of measuring precision.
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Fig. 1 Photograph of calibration using 3D scanstation

Table 1 Specification of 3D scanstation

Item Value
Dimensions | Width 68 cm
closed Length 84 cm
(apparatus) | Height 130 cm
Resohution 3D 1280 X 1280 % 128(_) pixel
2D 2048 X 2048 pixel
Object Height Up to 80 cm
dimensions | Radius Up to 50 cm
Object weight(max) 50 kg
Accuracy Up to 0.5% of total object size
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Fig. 2 Processing of 3D scanning
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(a) calibration plate

(b) distance of points at rotation
Fig. 3 Principle of calibration
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(a) capture image
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(b) chroma-keying
Fig. 4 Principle of chroma-keying
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(a) Top-view of geometry




(b) appearance of STL file format
Fig. 7 Result of geometry
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Fig. 8 Flowchart of experiment
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Fig. 9 Schematic diagram
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Fig 11 Measurement value of 3D model for scanming
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¢) Z axis
Fig. 12 Measurement value by camera height
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¢) Z axis
Fig. 13 Mecasurement value distribution by
distance of camera and object
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c) Z axis
Fig. 14 Measurement value distribution by angle
transform of camera
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c) Z axis
Fig. 15 Measurement value distribution by
intensity of illumination transform

54 8

204 2ARE ARSI 208 FAed ¥
A 9% 29T 23 g e e
2 % YA

D 204 TRsE AAFA A Eol,
Fhletet oFEAte Ad, 2n sz

Zt= 2 2% $°] 20 FExd %L 713 ¢
T93.

2) 48 A9 A7t AL W Fuy 1ZANA
Whe $de H4d 27 F4 299 &
A AL=E 52 F AU

3) gutxoz AMgEE Py AAUE B
e AduE TR,

a1 ojsh 2 AEL Ed=z ¥F A7
Ae T34 ¥ de EAY 3144 27
7 Jd=y 2359 22 AFIEL XHE
EAY 27 R 204 "olHE EUR & 7HF
golg & @ Aot

g H

1) Vvail, N. K, Wilke, W. Bieder, H., and
Junemann, G.,“"Interfacing Reverse Engineering
Data to Rapid Prototyping”, Solid Freeform
Fabrication Symposium, pp. 481 ~490, 1996

2) R. Ippolito, L. luliano, and Politecnio di
Torino, Benchmarking of Rapid Prototyping
Techniques in Terms of Dimensional Accuracy and
Surface Finish”, Annals of the CIRP, Vol. 44, pp.
157~160, 1996

3) wrE A, <H9A, AYE, CAD/CAI T3l
Z1z¢ ¥y 9ig /tAE F57] =9l Edo]
=9 RAFAH7E AL, dA7IARS =%
(A) Vol. 20, No. 6, pp. 1743~1752, 199%

4) Anil K. Jain, Fundamentals of Digital Image
Processing”, Prentice Hall, 1989

5) Bemardini F., Baja C, “Automatic
Reconstruction of 3D CAD Models from Digital
Scans”, International Journal of Computational
Geometry and Applications, Vol. 9, No. 4, pp.
327-370, 1999

6) Robert N. Yancey, Dennis S. Eliasen, S. Trent
Neel, James H. Stanley, “Reverse Engineering
Using Computed Tomography”, Proceedings of the
Fifth International Conference on Rapid Prototyping,
Dayton, Ohio, pp. 141-149, 1994

7 A, grdF, ol#dy, ANAMHAE HB
2349 8 ¢xgs ALY, AL ITHY
=53, pp. 410~413, 1999



