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Abstract

Manual detection is mainly used in traditional material testing. However, the method of manual de-
tection is low in efficiency and high in cost has high labor intensity and low work efficiency. In this
paper, a new method of automatically detecting the falling materials passing through the conveyor
belt and counting them is proposed. The Image Processing Technology which is based on the ma-
chine vision is adopted in this new method. Consequently, the workload of manual measurement
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and counting can be greatly reduced. First, the image is preprocessed, that is, the original image is
adjusted to the image for subsequent processing by rotation, filtering and de-noising. Secondly, the
Region of Interest (ROI) is segmented. By grasping the shape of the falling object and the main po-
sition it occupies in the image, we extract it for further processing. Thirdly, by analyzing the falling
object and the difference of material gray value, we segment from the background as a target ac-
cording to its characteristics (roundness and area). Fourthly, two or more materials that may be
connected together are separated from the segmented image through corrosion operation, which
is expanded to make them close to the original area. Finally, the coordinates of the center point of
their location are recorded to facilitate the final counting.
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Figure 1. Flow chart of material detection algorithm
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Figure 2. Rotate_image operator processing effect
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Figure 3. Flow chart of falling background interception
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Figure 4. Contrast stretching results
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Figure 5. Relationship between image edge and derivative
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Figure 6. Rendering of different operators
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Figure 7. auto_threshold operator segmentation result
[& 7. auto_threshold EF S EIER

A BRAE 7y FVEE O R B AT 0 E], R EER AN E e R E, A BE X BB T . %
TR sS4 B RO B, AT LATE T B BAREE S AR, SR S A A, e Rt
S AR LT IR 2 A B 7] . S GRS, A BRME 2> B MR RS, S — iR R B E 49t A
P e 0 2K 5 A7 BEAGEL AR ZE AN KIS, o #1382 KAT 440

PG IR PE AR AE B L 5300 P 7 A A o ) AL T P A R AT /D PRI o B PR 8 38 43 5 K A
REAHK . WRUETEIKEE T M S, B524 A& BRELE A RIRA .

Threshold 57N F T4 R RME > #], BukE Lo Ex GOR Rk B . xRk m, B Er
Hbr-5 15 5K RE 22 I U3 B . o 208 3d 0 K B B AT B IR 5 « 14 8 v id Tlsk 31 )5 1 AR
HORBEEITEME 9. 72K 9 haTUER], BB GEIYEHG K FEE R 0~10, 11 &1 SR AR L)
1E 80~150 Z (8] o By LAXS T~ B E A3 HUAE 20~60 2 8] AT & — sl o] LU RS Serb B B ok,
K10,

HE 7 LA B BES RG22 T, AR e 20 R ok, BEE 10 g4
T4 SR R AR AT B B AR 2, AT DURLF R0k o B ok, IR B S8 H 1.

DOI: 10.12677/5€a.2022.116155 1507 B TR R


https://doi.org/10.12677/sea.2022.116155

Figure 8. Preprocessed image
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Figure 9. Gray histogram of falling background
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Figure 10. The segmentation result of threshold operator (T = 50)
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Figure 11. Morphological analysis results
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Figure 13. Main steps of image analysis
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Figure 14. Read image
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Figure 15. Rotated and enhanced image
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Figure 16. Flow chart of material area detection
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Figure 17. Convert to grayscale image
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Figure 18. Image after threshold segmentation
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Figure 19. The final material image after morphological processing
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Figure 20. Materials are marked in the original drawing
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Figure 21. Flow chart of judgment counting
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Figure 22. Output results
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Table 1. Data sheet of experimental results
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