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Abstract - This paper presents the algorithm

development for detecting the Styrofoam beads in the

adapter card image. The proposed method has three steps:

* Corresponding Author

(1) the process of constructing the template image of the

adapter card, (2) the process of preparing testing images,
which includes with selecting region of interest,
adjusting the power level of the image and converting the
testing image into a binary image by using the Otsu
method, and (3) the process of detecting the Styrofoam
beads, which includes with subtracting the testing image
with the template image, labeling and connecting objects
pixels in order to determine the location of the Styrofoam
beads, filtering noise and using the threshold value in the
decision making process. From experimental results, these
show that the most satisfactory result for detecting the
Styrofoam beads of the proposed algorithm occurs when
the number of pixels for the connected object position is
more than 25 pixels, the structure element is a square of 4
X 4 pixels, and the threshold value is equal to 111.50. In
addition, the efficiency of proposed method provides the
four following quantitative measures. The value of the
sensitivity is equal to 98.46%, the value of the specificity is
equal to 96.00%, the value of the accuracy is equal to
96.60%, and the value of the precision is equal to 88.89%.
Keywords : styrofoam beads, adapter cards, connected

component labeling
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30 1278.50 98.46 14.50 27.23 35.09
35 1164.00 98.46 23.50 29.49 41.89
40 1148.00 98.46 23.50 29.49 41.89
45 1093.50 98.46 26.50 30.33 44.15
50 1065.00 98.46 28.50 30.92 45.66
55 1065.00 98.46 27.00 30.48 4453
60 1014.50 98.46 32.00 32.00 48.30
65 1014.50 98.46 30.00 31.37 46.79

mai 2 dszansamlumsasreaeudaluy ieldesnlsznou

Tassadhegilamaeniasavina 3x3 inma’

vinainan

P M manuh  dwwdung dnnuniui MnnugnAes
iHoudade
WA (%) (%) (%) (%)

5 471.00 98.46 88.00 72.73 90.57
10 461.00 98.46 88.50 73.56 90.94
15 453.50 98.46 88.50 73.56 90.94
20 450.50 98.46 88.50 73.56 90.94
25 437.00 98.46 88.50 73.56 90.94
30 411.00 98.46 89.50 75.29 91.70
35 381.50 98.46 91.00 78.05 92.83
40 381.50 98.46 91.00 78.05 92.83
45 371.00 98.46 91.00 78.05 92.83
50 371.00 98.46 91.00 78.05 92.83
55 371.00 98.46 91.00 78.05 92.83
60 359.00 98.46 91.00 78.05 92.83
65 359.00 98.46 91.00 78.05 92.83




Mm99 3 dszansmmlumsasreaendialvy ieldeenlsznou

Tnseadugiamaouigiavina 4x4 finwa’

vnanaad

4 . A Ml dwnwdung dnnmniui Aanugndes
Woudade
mand (%) (%) (%) (%)

5 123.50 98.46 95.00 86.49 95.85
10 119.50 98.46 95.00 86.49 95.85
15 115.50 98.46 95.50 87.67 96.23
20 115.50 98.46 95.50 87.67 96.23
25 111.50 98.46 96.00 88.89 96.60
30 111.50 98.46 96.00 88.89 96.60
35 111.50 98.46 96.00 88.89 96.60
40 111.50 98.46 96.00 88.89 96.60
45 111.50 98.46 96.00 88.89 96.60
50 111.50 98.46 96.00 88.89 96.60
55 111.50 98.46 96.00 88.89 96.60
60 111.50 98.46 96.00 88.89 96.60
65 111.50 98.46 96.00 88.89 96.60

y A a < 4
maen 4 Uszantamlumsasreaeudialny Weldesnszneu

Taseadglanaoudasavina 5x5 inwa’

waninead

PR Mg M dwnwdung dnnuniud Mmwgndes

Foudnano

wNA (%) (%) (%) (%)
5 22.50 98.46 96.00 88.89 96.60
10 22.50 98.46 96.00 88.89 96.60
15 22.50 98.46 96.00 88.89 96.60
20 22.50 98.46 96.00 88.89 96.60
25 22.50 98.46 96.00 88.89 96.60
30 22.50 98.46 96.00 88.89 96.60
35 22.50 98.46 96.00 88.89 96.60
40 22.50 98.46 96.00 88.89 96.60
45 22.50 98.46 96.00 88.89 96.60
50 22.50 98.46 96.00 88.89 96.60
55 22.50 98.46 96.00 88.89 96.60
60 22.50 98.46 96.00 88.89 96.60
65 22.50 98.46 96.00 88.89 96.60

maeh 5 dszAntamlumsasnmeudaliy  dieldesrilsznen

Tnseadgilamasuiniauim 6x6 finea’

vnannaad

PR A Ml dwnwdung dnnmniui Aanugndes
Woudade
mand (%) (%) (%) (%)

5 0.00 100.00 93.00 82.28 94.72
10 0.00 100.00 93.00 82.28 94.72
15 0.00 100.00 93.00 82.28 94.72
20 0.00 100.00 93.00 82.28 94.72
25 0.00 100.00 93.00 82.28 94.72
30 0.00 100.00 93.00 82.28 94.72
35 0.00 100.00 93.00 82.28 94.72
40 0.00 100.00 93.00 82.28 94.72
45 0.00 100.00 93.00 82.28 94.72
50 0.00 100.00 93.00 82.28 94.72
55 0.00 100.00 93.00 82.28 94.72
60 0.00 100.00 93.00 82.28 94.72
65 0.00 100.00 93.00 82.28 94.72
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