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Abstract

In the quality inspection of the hose, for the artificial use of measuring tools to measure the size of
the hose appears low efficiency, subject to subjective influence and other problems, this paper de-
signed a machine vision based on the size of the hose measurement system, to achieve the inner
diameter and wall thickness of the hose measurement. When the inner and outer circles are de-
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tected, the improved region growing method is used, and different growth gradient directions are
scanned in different order. When the inner diameter is measured, the inner diameter measure-
ment error is large due to the special property that the rubber hose is easy to be deformed by ex-
trusion. In this paper, the inner circle area is measured to determine whether the inner diameter
reaches the inspection standard. When measuring the wall thickness, the concentric circle prop-
erty, the vertical bisector property and the Pythagorean theorem are used to calculate the wall
thickness of various rubber tubes. The experimental results show that the inner diameter mea-
surement error is less than 0.07mm, the wall thickness measurement error is less than 0.05mm,
the system response time is about 2s, which meets the requirements of industrial measurement,
and has a good practicability and application prospect.
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Figure 1. Hardware system structure diagram
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Figure 2. MV-EM500M camera
2. MV-EM500M #4841
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Figure 3. LED ring light source
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Figure 4. Algorithm structure flow chart
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Figure 5. Region of interest extraction
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Figure 6. Filtered images
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Figure 7. Canny edges extract image
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Figure 8. Edge segments and node locations
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Table 1. The abscissa position of the node
1 DREALRAE

Node

Abscissa position

0
A/IC
B/D

alc
b/d

Row_center
Row_center — (1/6) x height
Row_center + (1/6) x height
Row_center — (1/9) x height

Row_center + (1/9) x height

3) XAMABEATRI, WwnlE 9 fw, HENES PRI E, HEIETE PO, WA KB
Do, B A BURR R DT M #ANE], fE Pi-AL B-E. E-D. C-PyBaahfiimfisei &, 1£ A-B.
D-C BUA SISt R, A Beor %I HE A R0 1O KNI BEAT 1348, 1215 PL AMEER I RifF 1k
SRR, FUVEONE ST IRHT R, IR PR R 80, Wil 10(a)fw, XFEEEA & HBL

PMEENIER, XRERERMBISNAR A B R A

b
o

e
i

Figure 9. Scanning sequence
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Figure 10. Inner and outer circle edge detection images
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Figure 11. Inner circle area measurement images
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Figure 12. Measurement schematic diagram
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Table 2. Inner diameter measurement accuracy test results
2. NENEBERNLESR

FEA G S AR IH/mm PR TR £ /mm? PRI (E/mm ZiX iR ZEImm
1 7.25 41.853868 7.276271 0.026271
2 8.542 57.248919 8.537657 0.004343
3 8.892 61.398436 8.841658 0.050342
4 11.653 107.513154 11.7 0.047000
5 13.864 152.104996 13.916397 0.052397
6 26.26 543.777344 26.312712 0.052712
7 26.763 560.464637 26.7134 0.049600
8 25.82 525.064383 25.856045 0.036045
9 26.542 542.417908 26.527483 0.014517
10 26.612 550.038147 26.583687 0.028313

DOI: 10.12677/jisp.2021.103015 143 EIE 555 A #


https://doi.org/10.12677/jisp.2021.103015

AL U

BEJE DR L L5 AN 3 PR 5 2-4 R i KBRS (8, 5 5-7 51 fie/NEE IR (K Hudls

Table 3. Wall thickness measurement accuracy test results
= 3. BENEFHERNER

FEAR G5 ES{E/mm A& /mm xR ZE/mm FLIE/mMm A& /mm HaxHiRZE/mm
1 3.83 3.824745 0.005255 3.52 3.517645 0.002355
2 3.56 3.586325 0.026365 3.506 3.512685 0.006685
3 4.09 4106753 0.016753 3.779 3.797425 0.018425
4 3.256 3.268929 0.012929 2.865 2.846163 0.018837
5 3.235 3.217938 0.017062 2.96 3.003695 0.043695
6 4.48 4.440896 0.039104 3.042 3.021912 0.020088
7 412 4151691 0.031691 3.268 3.282653 0.014653
8 4.03 4.069995 0.039995 2.86 2.900419 0.040419
9 4.53 4.565379 0.035379 3.91 3.905893 0.004107
10 4.46 4507217 0.047217 3.512 3.524328 0.012328
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