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Abstract

The automation of final inspection and tuning process in the manufacturing of electric products
is hot issue now, because it is the only part that has not been wholey automized yet, mainly due
to the difficulties to handle so small size of VR which is the final tuning point in the most of
electric products. For the automation of this process, at first the accurate measurement of
position and orientation of SMD VR on PCB in real time is strongly needed. In this paper, a new
image processing algorithm to detect the center position and orientation of target VR by using
machine vision is proposed for automatic final tuning of the 8mm camcoder’s performance. In the
method, the outline feature of object is used actively. The usefulness of the proposed methods
were tested by several experiments, and the results showed enough accuracy for both of position
and orientation. Additatively, we discussed about the total visual system construction and

preprocessing of image.
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Table 1 Component of vision system

Model Spec.
CCD SONY CX-66 640 % 480 pixel
Ilumination Uttra High Brightness Led light

LED Array (Circular)

280~ 300 lux at 10 cm distance

Image grabber

MVB02(SAMSUNG)

640 % 480 x 8 bit X 2 frame

DSP TMS320C30
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Fig. 6 Rectangle solid pattern used to determine the
scale factors
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Table 2 Detected translation of VR ceneter position due to the translation of actual VR in the horizontal
direction
Actual translation Detected translation in image plane | Detected translation in object plane
0.00 mm~9 .01 mm 0.54754 pixel 0.01147 mm
0.01 mm~(0.02 mm 00.43748 pixel 0.00917 mm
0.02 mm~0.03 mm 0.45996 pixel 0.00964 mm
0.03 mm~(.04 mm 0.47477 pixel 0.00995 mm
0.04 mm~0.05 mm 0.47366 pixel 0.00993 mm
Average value 0.47868 pixel 0.01003 mm

% Horizontal scale factor=47.7107 pixel/mm
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Table 3 Detected translation of VR ceneter position due to the translation of actual VR in the vertical

direction
Actual translation Detected translation in image plane | Detected translation in object plane
0.00 mm~0_01 mm 0.41029 pixel 0.00890 mm
0.01 mm~0.02 mm 0.56451 pixel 0.01224 mm
0.02 mm~0.03 mm 0.36367 pixel 0.00789 mm
0.03 mm~0.04 mm 0.49837 pixel 0.01080 mm
0.04 mm~Q.05 mm 0.44295 pixel 0.00960 mm
Average value 0.45594 pixel (.00989 mm
*x Vertical scale factor=46.1235 pixel/mm
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