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Study of 3-dimensional measurment of object shape by optical ring method
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ABSTRACT

Nowadays, manufacturing system is trending toward integrated circumstance by helping of CAD/CAM/CAT. To use this
system effectively, it is necessary to get exact 3_dimensional surface data of an object. We have been using contact
method to measure 3_dimensional object profile. But this method has demerit of leaving scrach or small distortion on the
object. To improve this, a non-contact measuring method using optical system is adopted. In this paper, We propose
optical ring method. With this system, We could measure displacement of the object in the range of 45mm having 150um

resolution with no scratch or distortion.
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Fig.1 Principles of Measuring System
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Fig.2 Geometrical Relationship Between Z, and r
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Fig.3 Relationship Between Z1 and r
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Fig.5 3-Dimensional Distribution of Ring’s Intensity
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Fig.6 Program Scaner
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Fig.7 Intensity Distribution
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Fig.8 Removing Noises Using The Filter
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Fig.9 Data Correction
IolA Riuiet o] dlojet Mol F4HUE B2l 4yt

slol Wazh AUk, #lo) WHos WY AR BEE B
A3t At QXS WAE iAo aA vekdrh

The2 28 MTAREYIE 83l FYg JlEA=2: ¢
Scan Lineo] tiyt F&HAE 232 =2 BojFL Zojrh

-410- ’



Gray Level Profile
258
204
153
A A
21 N
o]
%] Sa 180 270 360 450
Pixel

Fig. 10 INTENSITY PROFILE ON A SCAN LINE
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Fig. 12 Intensity Profile Depending on Slit Width
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Fig. 13 Least Square Method of Circle
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rig. 14 Relationship Between R and Z1
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Fig. 18 Error Profile of Gradient Surface 10
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