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A study on the Width Measurement of Image Patterns
Using Gaussian Interpolation

Kim Gyung Bum'

" Aeronautical & Mechanical Design Engineering, Korea National University of Transportation

ABSTRACT

In this paper, a method for measuring image pattern widths is proposed using gaussian interpolation, in order to
improve inconsistent results coming from the different directions in image patterns. The performance of our method
is evaluated using image patterns with 9 directions, and compared with previous methods. It is confirmed that the
proposed method gives accurate and consistent width results regardless of pattern directions.

Key Words : Automated inspection, Gaussian interpolation, Pattern measurement, Sub-pixel position
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| Pattern image acquisition for master glasses |

'

| Estimation of pattern direction p; |

| Computation of normal direction p,q |
v
| Gradient computation G; |
v
| Determination of edge position p, |
v
| Pe+1 = fe +4p |

‘ Gradient computation Gy, , ‘

Gpe—l e
:

Extraction of sub-pixel position p,
Precise measurement of pattern width

Fig. 1. The flowchart of our proposed method.
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Fig. 3. Pattern images for 4 pixels.
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Table 1. Pattern width results for images of Fig. 4
Method PM | GLM | GTV | GIM

0° 3.02 | 3.09 3.03 3.05

1

2 |11.25° 375 | 2.52 325 | 3.18
3 |22.50° 3.82 | 3.32 3.19 | 3.08
4 |33.75° 3.64 | 2.81 3.12 | 3.15
5 45.00° 3.66 | 2.90 3.14 | 3.10
6
7
8

Pattern 17 Ts e s 377 | 279 | 3.08 | 3.04
angle -
67.50 3.62 3.14 3.17 3.05
78.75° 358 | 3.12 2.89 | 2.94
9 190.00° 398 | 2.81 2.89 | 2.96
Mean 3.15 | 2.94 3.08 | 3.06
Standard deviation 0.27 0.24 0.13 0.08
Max. deviation 0.98 | 0.48 0.25 0.18
. Min. deviation 0.02 0.09 0.03 0.04
(€3] (h) O]
Fig. 4. Estimation of sub-pixel position at pattern edge for
Fig. 2. —=PM  =fl=GLM == GTV GIM

4.1
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PATTERN ANGLE
Fig. 6. Comparisons of measured pattern widths in Table 1.

Table 2. Pattern width results for images of Fig. 5

Method PM GLM | GTV | GIM
1 0° 4.00 4.04 4.02 4.04
2 | 11.25° 4.39 4.29 4.19 4.14
i 3| 2250° 4.50 3.84 4.08 397
(g) (h; - (1) 4 | 33.75° 4.46 391 4.09 4.05
. L . . .. 5 | 45.00° 4.29 4.07 4.19 4.04
Fig. 5. Estimation of sub-pixel position at pattern edge for Pattern s [s625° 139 205 ) 103
Fig. 3. | - : - : -
& M T6750° | 440 | 385 | 387 | 404
8 | 78.75° 4.25 4.15 3.95 397
A 927} 9= dbd, AokE HPHL 09ume] F o =74 9 | 90.00° | 405 | 3.87 396 | 4.00
QAFE ZH= A oujgtt) gk $(0°), 22](07) e Mean 430 | 401 | 403 | 403
94 76“’)" e %]-%94 751]‘7]’ 7]9‘] H]%E}EHE— 3\4% & Standard deviation 0.18 0.15 0.12 0.05
A O]E]'
T N
. 5 Max. deviati 0.5 0.29 0.19 0.14
Table 29] 739; Fig 59] 27 AT HFH o= el A o Covon
olt}. AlokEl "ol GIMO] AL, BT A 403, Min. deviation 0 0.04 0.02 0
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Fig.7. Comparisons of measured pattern widths in Table 2.
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