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Design of Image System in Stamping Process of Packaging Paper Tape
for SMD Components

ZHAO Xiao-li, HAN Wen-hong

(Henan Vocational College of Agriculture, Zhengzhou 451450, China)

ABSTRACT: The work aims to construct an image detection system to detect the punching size and edge length of 0402
component packaging paper tape, which is regarded as the basis for quality inspection of stamping products and for ob-
servation, judgment and adjustment of mold. Firstly, CCD was used to pick up paper tape image and cooperate with motor
to drive the platform to move. Secondly, the longest edge size was measured by means of binarization algorithm and
morphological interpolation algorithm. Thirdly, LabVIEW programming was used to control image picking and pro-
cessing. Fourthly, the dimension or edge, average length value, 36, maximum/minimum value and difference value, com-
prehensive process capability index and so on were displayed through man-machine interface to confirm the product
quality. The experimental results indicated that, 10 pieces of paper tape could be measured by the image detection system
each time, while the time for each piece was 64 s. The maximum positioning error was 0.005 mm, and the maximum error
percentage was 3.93%. When compared with the national standards, the position and length of the edge of paper tape
found in the edge detection could be used as the basis for adjusting or replacing the mold. The image detection system can
replace manual measurement, reduce the error of artificial measurement, save time and improve production efficiency.
KEY WORDS: packaging paper tape; image processing; binarization; edge detection; integrated process capability;
LabVIEW programming
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Fig.1 Physical object of image measurement system
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Fig 2 Schematic diagram of subpixel measurement
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Fig.3 Image processing and detection processes
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Fig.4 Processing flow chart
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Tab.1 Integrated process capability index standard
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Fig.5 Edge detection
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Fig.6 Contour search diagram
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Fig.7 Pixel distance diagram
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Fig.8 Diagram of position for dimension measurement
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Fig.9 Position value in dimension measurement
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Tab.2 Test rfsults of dimension measurements
J¥5 2P /mm S {H/mm RZE/%
1 0.703 0.695 1.13
2 0.699 0.696 0.43
3 0.700 0.690 1.42
4 0.709 0.696 1.83
5 0.717 0.703 1.95
6 0.716 0.692 3.35
7 0.715 0.701 1.96
8 0.712 0.694 2.53
9 0.708 0.688 2.82
10 0.700 0.688 1.71
11 0.732 0.709 3.14
12 0.728 0.709 2.60
13 0.738 0.709 3.93
14 0.736 0.716 2.71
15 0.738 0.712 3.39
16 0.741 0.713 3.78
17 0.726 0.723 0.41
18 0.741 0.723 2.43
19 0.707 0.707 0.00
20 0.707 0.709 0.28
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Fig.10 Edge detection

0.06

—— 15 3A
—8— 1h413B
—h— rhEFsA
—— 15t sB
————— HEF9A
—e— 9B
—l— 1A
----- 4 11B
- P 12A
- —@— i '12B 4

=
[
=

K ERE L /mm

0.02

0 41.6 83.2 124.8
M RZRATFC B Am

166.4

BT RO BE S ik R FE Y G R
Fig.11 Relation between the length of stamping paper

tape and the abrasion of punch
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Fig.12 Relation between the length of stamping paper
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