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Workpiece size measurement under improved Canny operator
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University, Wuhu 241000, China; 2. School of Electrical Engineering, Anhui Polytechnic University, Wuhu 241000, China)

Abstract: Aiming at the low efficiency of measuring the size of a manual pinch with a vernier caliper, an improved adaptive Canny
operator is proposed to measure the size of a manual pinch. Firstly, the mean shift method is introduced to segment the image, and the
image color becomes gradual and the fine grain texture is gentle. Secondly, the average pixel value of approximate contour is selectively
used to replace the high threshold of edge detection, to achieve the purpose of better adaptive edge extraction. Thirdly, Scharr operator
replaces Sobel operator to enhance the ability of weak edge extraction. Finally, the small connected domain is removed, and the
principal direction of the contour is obtained by principal component analysis (PCA), and the straight-line equation of the principal
direction is obtained. The length of the pinch is obtained by the maximum projection distance of the contour point on the straight line,
and the width of the pinch is obtained by the maximum projection distance of the contour point in the vertical direction of the straight
line. Experiments show that this method has significantly improved the recognition rate of irregular objects more than other methods, with
an accuracy of 97% and an error of about 2 mm from the real value. Through the comparative analysis of strong light, weak light and
sidelight experiments, this method is less affected by light and meets the needs of industrial automation.
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Fig. 1 Image preprocessing
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Fig.2 Schematic diagram of mean shift method
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(a) Picture of hand-kneaded flowers
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(b) Partial enlargement of pinching flower
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Fig.3 Local enlargement of mean shift
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(¢) Result graph of mean shift
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(a) Original image 1
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(b) Original image 2
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(c) Original image 3
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(d) Edge detection 1 in this paper
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(e) Edge detection 2 in this paper
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(f) Edge detection 2 in this paper
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(g) Traditional Canny edge detection 1
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(h) Traditional Canny edge detection 2
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(i) Traditional Canny edge detection 3

Kl 4 hGA xS eI

Fig. 4 Comparison diagram of edge detection
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(a) Dimension measurement result 1
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(b) Dimension measurement result 2
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(c) Dimension measurement result 3
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Fig. 5 Main direction and dimension measurement

3 KBWERSTSHER

3.1 SRIRIRE

A SC R TE VS2019 P45 T A OpenCV3.4. 1 5
B, HMTBAS AIURNIE 7 BT R AL 1 R R T
AP ARAL, 5 JE MV-CE100 - 30GC, T 8 n] L1 3 45 )¢ g
SRIE
3.2 RIGHIEANLGE ROk

AT RN REA RS & DR 2 0 S, i DL
FAETE AL IS T 1 SE B AK BE A, 3 Ao 3 AR AR
M RGeS R — KK E R d) mm K7
& T A 38 S A SR A5 B 0 T A9 2 4 DUMG 3R R L

B, T eI p,o &k ARE R AL, 0
H(20) i, @R (21)  HERBREKE p, LR AL
BRACREE d,  n REA K .

d,

E=— (20)
Po

d, =k xp, (21)

ASCEBFER DK E K 39.00 mm, 51K 19.22 mm
FRTTIE TAFREAT T 24100 5, A5 2 R 50518 0. 082
0. 080, Fp & RELH 0. 081, broE AR K 1 pon, F T4
AEFEASE AT Py 1A, DN Z2 A4 F B D o 250 AN [R) 9 465
LT AT 0. 02 mm A3 AR 1= RO S 14 550805 19734
(B A ARRAS 1) BLSEAE, W36 2 fTow, [R5 A SC Rk
3 I (B AR X EE, I 3 R,

F1 REHIE
Table 1 Calibration data

HURES FEME AREREL
K31/ pixel 474.34 478.20 476. 52 474. 94 473.48 474. 41 478. 69 479.22 476. 23 0.082
K31/ pixel 241. 69 248.71 229.95 244.03 232.43 229. 84 249. 08 253. 68 241. 18 0. 080
x2 HFRHNEZKE
Table 2 True length of sample
FEAR Wekr R R 5 . (Kl %83) /mm S48/ mm
1 104.72/34.26 104.30/33.04 104.74/33.40 100.42/35.00 101.18/33.76 102.06/34.00 104.82/35.20 103. 18/34. 09
2 54.74 56. 36 55.52 56. 10 57. 14 55.70 57.54 56. 16
3 58.24/23.34  59.14/23.90  59.58/23.40  58.70/25.56  59.04/25.30 < 59.44/23.66  59.52/24.42 59.09/24.23
4 81.10/29.72 81.00/29. 52 80. 60/30. 20 80.94/30. 16 81. 08/30. 30 80.40/30. 10 80. 30/30. 32 80. 77/30. 05
5 50.22/23.24  49.54/23. 40 50.30/23. 4 50.14/23.54  49.36/23.24  49.64/23.50 50.30/23. 26 49.93/23.37
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Table 3 The measurement results of the algorithm are presented in this paper

IAEA B /mm SRR - (K530 ) / pixel ST K B/ mm R 2%/ mm
1 103.18/34.09 1 269.20/452. 64 1 266.75/448. 82 1 268. 83/449. 12 1 272. 61/451.22  102. 82/36. 49 0.36/2.4
2 56. 16 717. 89 704. 14 720.95 698. 89 57.55 1.39
3 59.09/24.23  736.29/324.28 714.34/328.00 738.85/330.25 733.58/322.85 59.19/26. 43 0.1/2.2
4 80.77/30.05  999.91/373.63 990.00/383.89 997.46/381.09 998.07/392. 68 80.71/31. 00 0. 06/0. 95
5 49.93/23.37  647.33/309.32 649.85/312.03 642.85/322.30 646.61/316.23 52.38/25.51 2.45/2. 14
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Fig. 6 Measurement results under different illumination
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