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Method for particle size detection of sinter mixture based on

improved Canny operator
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Abstract: In sinter production the particle size of sinter mixture has an influence on water content permeability
sinter quality and other factors. In view of the lack of timeliness of the traditional manual method for statistical particle
size which leads to the inability to timely feedback the statistical results based on the background of intelligence and
automation an intelligent detection method that can replace the traditional manual particle size of sinter mixture is
proposed. The Canny algorithm is focused on a new algorithm flow is built the threshold processing is integrated with
the image integration and the distance transformation function is used to improve the morphological processing
effect. At the same time by comparing with the results of manual calibration it is found that the improved algorithm is
used to detect the image of the sintering compound and the accuracy of the average particle size measurement is up to
90% or more which can accurately detect the particle size of the sintering compound.
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Fig.2 Image histogram
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Fig. 3 Grayscale image and grayscale image histogram
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Fig. 4 Algorithm processing results
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Table 1 Statistical results
/%
/% /mm
1 ~3 mm 3~5 mm 5 ~8 mm +8 mm
1-1 17.18 19.24 32.65 30. 93 100. 00 5.55
1-2 17. 11 19.13 35.57 28.19 100. 00 5.50
1-3 13. 06 22.68 31.62 32.65 100. 00 5.68
1-4 13.62 24. 15 34.06 28.17 100. 00 5.54
1-5 13. 19 20. 83 30. 21 35.76 100. 00 5.77
2-1 23.04 26.18 28.01 22.77 100. 00 5.01
2-2 25.14 26.22 23.78 24. 86 100. 00 4.97
2-3 24.32 23.22 26.50 25.96 100. 00 5.08
2-4 17.76 26.23 29.23 26.78 100. 00 5.30
2-5 19. 36 27. 85 27.32 25.46 100. 00 5.18
(9) -
(9)
5.2 11.44%  8.85%  9.77%  7.74% 10. 09%
° 10. 11% « 5.31%  4.98% « 4.67% 2.62%

10%
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Fig. 9 Statistical data comparison results
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Table 2 Experience correction coefficient 1.04%
I~3mm 3~5mm 5~8mm +8mm 9.37% 3.78%
0. 166 4 0.888 5 1.665 7 0.803 5 7.55% 6. 13%
0.5755 1.428 8 1.337 8 0.5857 10%
3. 4 o °
3
Table 3 Statistical results after correction of the first batch of materials
( ) % /
1 ~3 mm 3 ~5 mm 5 ~8 mm +8 mm mm %
12.59 24.83 30.27 32.31 5.65 9.37
1.37 15.34 53.70 29.59 6.23 —
2.08 21.94 50. 15 25.82 5.99 3.78
- | 11.22 9.49 23.43 2.72 — —
- | 0.71 6. 60 3.55 3.76 — —
4
Table 4 Statistical results after correction of the second batch of materials
( ) % /
/%
1 ~3 mm 3 ~5 mm 5 ~8 mm +8 mm mm
22.71 26. 87 24.38 26. 04 5.07 7.55
16.97 42.06 29. 06 11.91 4.72 —
13. 16 38. 65 32.83 15.35 5.01 6.13
- | 5.75 15.19 4. 68 14.13 — —
- | 3.81 3.41 3.77 3.44 — —
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