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Robust Defect Size Measuring Method for an Automated
Vision Inspection System
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Abstract: AVI (Automatic Vision Inspection) systems automatically detect defect features and measure their sizes via camera vision.
AVI systems usually report different measurements on the same defect with some variations on position or rotation mainly because
different images are provided. This is caused by possible variations from the image acquisition process including optical factors, non-
uniform illumination, random noises, and so on. For this reason, conventional area based defect measuring methods have problems of
robustness and consistency. In this paper, we propose a new defect size measuring method to overcome this problem, utilizing
volume information that is completely ignored in the area based defect measuring method. The results show that our proposed
method dramatically improves the robustness and consistency of defect size measurement.
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Fig. 1. Typical automated vision inspection system.
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Fig. 2. Example of (a) defect image and its (b) 3D profile, (c) 2D
profile on center line with cut-off threshold and (d) 3D
profile.
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Fig. 3. Histogram and threshold of a defect image.
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Fig. 4. Examples of area based measurement methods, (a) multipli- a9 5. A5t F g Ask 29
cation of major and minor and (b) area of encapsulating Fig. 5. Cone and bell shape for defect modeling.
circle.measurement of defect.
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Fig. 3.
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Fig. 9. Magnified images of each sample defect image.
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Table 1. The summary of the repeating measurement results.

1D 20 £H (pixel) M M= THY (um, BUE 20 um)
Threshold | Ha  STD Min Max Range =HA STD Min Max Range
115 417 0180 385 452 067 1666 7.2 1538 1807 268
110 397 0175 366 430 064 1589 70 1463 1719 255
105 380 0159 348 411 063 1518 64 1392 1645 253
100 364 0156 331 39 065 1457 63 1322 1583 261
95 351 0174 312 381 069 1403 69 1248 1524 276
20 337 0213 291 372 080 1349 85 1165 1487 322
Grand Hz#| 37 02 34 41 07| 1500] 1497 70 1355 1628 272
Sample ID 20
D 30 £ (pixel) M A= EH2] (um, BAE 40 um)
Threshold | @  STD  Min  Max Range HA STD Min Max Range
115 343 0161 316 388 051 1373 65 1266 1471 206
110 [ 325  oann” 208 3s1  os3 1300 68 1194 1404 211
105 [ 308 016" 282 33 o057 1234 78 1129 1355 226
100 [ 2037 025" 261 328 oes 172 90 1042 1313 271
95 [ 276 028" 2237 312 o080 1105 113 893 1249 356
90 [ 260 0315”7 1e0” 323 1m 1075 126 795 1201 406

Grand H | 3.0 0.2 2.6 3.4 0.7 | 100.0| 1210 9.0 1053 1347 29.4

Sample ID 30

1D 31 £+ (pixel) 3M M= T2 (um, SHALES 40 um)
Threshold| H# STD Min Max Range |3v 2=| HF STD Min Max Range
15 [ 424 0077”7 2107 221 o3 1697 31 1641 1764 123
110 [ 406  oom1” 392 422 o030 1625 28 1569 1689 120
105 [ 390 oose” 381 402 o021 1560 23 1526 1608 83
100 [ 374" oos1” 366 382 o017 1495 20 1466 1534 68
95 [ 3s8 ooro” 347" 368 o021 1430 28 1387 1470 83
90 [ 3 o010’ 3257 358 oas 1364 44 1300 1434 133

Grand 7 3.8 0.1 3.7 4.0 0.3 1200] 1529 29 1481 1583 10.2

Sample ID 31

¥ 2 Grand Hi 2 23}
Table 2. Grand mean and other statistics.

49 (pixed 3M 4= BRI (U, SHA= 40 um)
SampleID | H# STD  Min  Max Range H# STD  Min  Max Range
20 3.7 0.2 3.4 4.1 0.7 150pm 149.7 7.0 1355 1628 27.2
30 3.0 0.2 2.6 3.4 0.7 100pm 121.0 9.0 1053 1347 29.4
31 38 01 37 4.0 0.3 120pm 1529 289 1481 1583 10.2
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Fig. 10. Experimental comparison results on repeatability on area
based versus volume based measurement methods.
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