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Dimensional inspecting system of thin sheet parts based on machine vision
WU Ji-gang, BIN Hong-zan

(School o f Mechanical Science and Engineering , Huazhong University
of Science and Technology, Wuhan 430074, China)

Abstract: According to the dimensional inspection,taking the thin sheet part of Head Gimbal Assem-
bly (HGA) of the computer hard disk as an object, a line type industrial camera is used to acquire the
image of the inspected part by line scanning. The calibration algorithm is proposed based on the prop-
erty of the line scanning, and a contour vectorization algorithm is developed. The dimensional parame-
ters of inspecting part are gained adopting the contour vectorization algorithm in which the image has
been processed by filtering, calibration, binarization, edge detection and thinning. The parametric er-
rors are obtained to evaluate the quality of a thin sheet part comparing the dimensional parameters ob-
tained from scanned image to the dimensional parameters obtained from reading the design DXF file.
The experimental results indicate that the precision of contour vectorization can reach to 1 pixel, the
inspection accuracy can reach to 1 pm, the average inspection time of every part is 1 s and the inspec-
ting system is feasible.
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tion
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Fig. 1 Schematic diagram of hardware configuration

of inspecting system
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’ Fig. 2 Photo of inspecting instrument
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3.1

Fg.3 Schematic diagram of image calibration principle
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Fig. 5  Schematic diagram of curvature threshold
method principle
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Fig. 6 Schematic diagram of project height threshold

method principle
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Fig. 8 Schematic diagram of principle of judgment

and merging of line
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Fig. 10 Schematic diagram of typical dimensions

with tolerance of part
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(a)Image obtained by line scanning Tab. 1 Inspection result analysis of

typical dimensions of parts
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(d)Image after edge detection and thinning
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Fig. 9 Inspection and data processing for a thin . ( )
sheet part of Head Gimbal Assembly , o
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