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System Design and Camera Calibration of Slit Beam Projection
for Maximum Measuring Accuracy

Hyun-Goo Park, Myung-Cheol Kim and Seung-Woo Kim
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Abstract

This paper presents an enhanced method of slit beam projection intended for the rapid
measurement of 3-dimensional surface profiles of dies and molds. Special emphasis is given to
optimizing the design of optical system so that the measuring accuracy can be maximized by
adopting the two-plane camera calibration together with sub-pixel image processing techniques.
Finally, several measurement examples are discussed to demonstrate that an actual measuring
accuracy of £0.2 mm can be achieved over the measuring range of 500 mm X 300 mm X 200mm.
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Table 1 Measurement system specification

Operating system IBM PC/486
Frame grabber US512B(Union System)
CCD camera 512 x 512 (Kuk-jae)
Slit beam source Diode laser (670 nm)
X :500 mm
XY Table Y : 200 mm

Resolution : 0.01 mm

500 mm X 300 mm x 200
mm

Measuring Range

Accuracy in the x;, X,, X3| Below +0.2 mm

Table 2 Designed parameters  (unit : mm)
Parameters Designed value
Focal length (f) 16
CCD size(1,1 x1,2) 6.4x4.8
Ma; 78
M 130
M. 208
Mz 104
Mz 174
1 420
d 167
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