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Development of a Measurement System
for Axial-symmetric Objects Using Vision Sensor

Sang-Ryong Lee*, Chae-Sang Kim**

ABSTRACT

The dimension measurement problem of products has been a major concern in the quality control in the
industrial fields. A non-contacting measurement system using the vision sensor is proposed in this paper.
The system consists of a CCD camera for the image capture, a frame grabber for the acquired image pro-
cessing, a laser unit for the illumination, scanning unit for the measurement, and a personal computer for
the geometry computation. The slit beam which is generated by passing the laser beam through a cylindri-
cal lens is fired to the axial-symmetric object on the rotating plate. The image of objects reflected by the
laser slit beam, acquired by the CCD camera, becomes much brighter than the other parts of objects. After
the histogram of brightness for the captured image iz calculated, low intensity pixels are filtered out by
threshold method. The performance of proposed measurement system is obtained for several different axial
symmetric objects. The proposed system is verified as a good tool for measuring axial-symmetric parts in a
limited condition with a minor investment cost.

Key Words: Three dimensional measurement(3-8 %%), Vision sensor(A12t A1), Image processing(%d% 2121,
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Fig. 1 Geometric configuration of the proposed
measurement system
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Table 1. Definition of parameters used for the
shape measurement system

notation Definition

wrc AB cross section of the axial-symmetric object

Point ¥ Arbitrary point on the object

line A’B’ Image of the arc AB

Point P* Image of the point PP

Poit C Onigin of the wmage coordinate frame

(The intersection point of the optical axis and the image plane)

Point D Image of the point P reflected on the XY-plane

Point B Image of the point D reflected in the z-avis

Point F Center of the optical lens
{ Focal lengih
u Distance between the optical axis and the Z-axis
R Distance between the point P and the Z-mwis
s Rotation angle of the line OD measured from the X-axis

(psitive angle for connterclockwise otation) |

H Zrcoordinates of the point ¥
v Angle between the laser slit beamn and the optical axis
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Fig. 2 Schematic diagram of the shape measure-
~ ment system
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Fig. 3 Test object details for shape recognition
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Fig. 4 Image processing of test object
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(B) Measurement error distzibution

Fig. 5 Reconstruction of image data of test object
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Table 2. Measurement results of test object
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