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A Method of Automatic Surface Mounted Device Resistor Defect Detection

HE Ping', WEN Ji-quan®, ZHAO Ming-xuan®
(1 Department of Electrical Engineering , Baotou Vocational and Technical College . Baotou,
Inner Mongolia 014030, China)
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Abstract: Simple structure, orderliness and few gray level of SMD (surface mounted device)
resistor image are the prominent feature of SMD resistor units array, through binary resistor
image, edge detection, line detection, with the correlation coefficient as a criterion for defects. A
method for resistor flaw detection was proposed based on subgraph projection matching. The
feature of resistor flaw was extracted on basis of the method of PCA (principal component
analysis). Then the resistor flaw would be classified by SVM (support vector machine). At last,
an experimental platform was built and the result verifies that the detection rate employed the
proposed method is 92.5% , and the method meets the requirements on high accuracy and speed.
Key words: Defect detection; Subgraph matching projection; Defect recognition; Principal
Component Analysis (PCA); Support Vector Machine (SVM)
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Table 2 The supported vector number of each classifier

Separator SVM, SVM, SVM; SVM, SVM; Total
Vector number 53 37 42 34 50 216
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Table 3 The results of defect classification
Defects discrimination results
Defect Sample -
Oil o ) o Accuracy/
types No. ] Scratch Oxidation Bruise Delamination
dirt Y%
Oil dirt 8 7 0 1 0 0 87.5
Scratch 8 1 5 0 1 1 62.5
Oxidation 8 0 0 7 0 1 87.5
Bruise 8 0 1 0 7 0 87.5
Delamination 8 0 0 0 0 8 100
Total 40 8 6 8 8 10 82.5
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x4 &KMEK(x,y)=x-y
Table 4 Linear K(x,y)=x -y

Parameter C Support vector Errors Accuracy/(%) Time/s

1 169 5 87.5 3.819
2 169 5 87.5 3.761
10 169 5 87.5 3.725
100 169 5 87.5 3.789
Infinity 169 5 87.5 3. 787
£S5 BHRAK(x,y)=(x-y+1)*
Table 5 Polynomial K(x,y)=(x+ y+1)*
Parameter Parameter Support Accuracy/
C d vector Errors %) Time/s
1 169 5 87.5 3. 894
1 2 273 11 72.5 4. 251
4 304 16 60 4.124
1 169 5 87.5 4. 056
10 2 273 11 72.5 4.333
4 304 16 60 4.145
1 169 5 87.5 4.014
100 2 273 11 72.5 5.436
4 304 16 60 4.961

£6 EREEMK(x—y)=ep (— 2700

Table 6 The radial basis function K( | x—y|)=
—_— — 2
ow (T

Parameter Parameter Support Accuracy/ .

Errors Time/s
C o vectors (%

800 350 6 85 4.325
1 1 600 348 6 85 4,137
3 200 289 6 85 4.051
800 350 7 82.5 3.994
10 1 600 348 4 90 4,044
3 200 281 4 90 3.912
800 350 7 82.5 3.955
100 1 600 348 4 90 3.999
3 200 281 4 90 3.936
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Table 7 Comparison of recognition performance

using three kernel functions

Core Support Accuracy/ .

. Errors Time/s
function vectors %
Linear 169 5 87.5 3.725

Polynomial 169 5 87.5 4.014

Radial

K 211 4 90 3.938
function
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Table 8 Support vector machine and k-nearest-
neighbors classification comparison

Sorting Feature Support Accuracy/ Time
Errors

method No. vector (% /s

57 169 5 87.5 3.705
SVM

50 161 3 92.5 3.608
Nearest o7 — 6 85 3.471
neighbourhood 50 — 5 87.5 3.355
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