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Abstract In this paper, O-ring size measurement algorithm based on a small machine
vision inspection equipment which can replace a expensive and large machine vision
inspection equipment is presented. The small machine vision inspection equipment acquires a
image from a CCD camera shooting a measurement plane which located on a back light and
the proposed size measurement algorithm is apply to the image. For improvement of size
measurement accuracy, camera lens distortion correction and perspective distortion correction
are conducted by software technique. Consider O-ring’s shape, ellipse fitting model is
applied. In order to increase the reliability of ellipse fitting, RANSAC algorithm is applied.
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<Fig. 1> Structure of Small Machine Vision
Inspection Equipment System
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<Table 2> Sizes measured by each Correction

(a) RADA &

No. SAA | AFA | A
(1) 23.9108 24 0.0892
(2) 23.9551 24 0.0449
(3) 24.0921 24 0.0921
(4) 24.0862 24 0.0862
(5) 24.1081 24 0.1081

(+$] 'mm)

(b) 7hvle} = BA

No. | 544 | 454 | &4
(1) 23.8689 24 0.1311
(2) 24.0214 24 0.0214
(3) 24.0177 24 0.0177
4) 24.0779 24 0.0779
(5) 24.1757 24 0.1757

(%] ‘mm)

() 9 9= »nA

No. 82 | ASF5A | A
(1) 24.0266 24 0.0266
(2) 24.1054 24 0.1054
(3) 24.0815 24 0.0815
(4) 24.0866 24 0.866
5) 24.0431 24 0.0431

(9] ‘mm)

(d) 7helet =R 5 A o= BA
No. 82 | ASA | A
(1) 24.0265 24 0.0265
(2) 24.0846 24 0.0846
(3) 24.0546 24 0.0546
4) 24.0595 24 0.0595
B) 24.0905 24 0.0905

(9] ‘mm)
42 O¥E o|8¢8 x+=5H ZI(HE 2
<Fig. 12(a)>= A& 1 gt =93 y-3<



O-ring Size Measurement Based on a Small Machine Vision Inspection Equipment

<Table 3> Sizes measured by each Correction

(a) RATA &
No. 27 7
(1) | 39.1956 | 34.4019
(2) | 39.0393 | 341836
(3) | 39.0989 | 34.2974
E o (4) | 391538 | 343720
5) | 39.2629 | 34.44%6
6) | 392027 | 34.33%6
(7) | 39.2456 | 34.3336

O O O (8) 39.3236 | 34.4928 | (<] mm)
9) 38.9392 | 34.1735

(b) 7Helg} <= BA

No. 2174 7
.. o 1) | 392188 | 34.3934
@ 2 it 2 | 389733 | 34.1190
(3) | 3839234 | 34.1468
: (4) | 39.0532 | 34.28%5
° ® 5) | 39.0526 | 34.2508

6) 30.0864 | 34.2304
(7) 30.1897 | 34.3263
(8) 30.1741 | 34.3571 | (291 mm)

O O O 9) 38.8837 | 34.1256
(c) A< = »A

No. LIz 7
(1) | 339100 | 34.1697
@ ® (2) 39.0687 | 34.2878
- (3) | 39.0014 | 341709
(b) 7hlet sj= 24 974 @) | 380976 | 342491

G) | 391059 | 343173
’ 6) 39.0324 | 34.2078
o ® )| 388918 | 34.1540

(8) 39.0202 | 34.2443 | (%1 mm)
9) 389417 | 34.1323
O O O @ 7 4% 0y F A T 8
No. 217 ]
(1) 39.0429 | 34.2225
O O O (2) 39.0140 | 34.2442

(3) | 39.0479 | 34.2729
o o (4) | 39.0653 | 34.2397

() ﬂﬁ g 1A A (5) 39.0255 | 34.2517
6) | 39.0174 | 34.2729
(7) | 39.0731 | 34.2288
(8) | 39.0235 | 34.2519 | (&9 :mm)
(9) | 389700 | 34.2232

o | o

<Fig. 12> Experiment II
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