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Adaptive coal flow detection method of belt conveyor

LI Yao, WANG Yihan
(School of Information and Control Engineering, China University of Mining and
Technology, Xuzhou 221116, China)

Abstract: For problems of existing coal flow detection methods of belt conveyor such as susceptibility
of detection accuracy to environment, complex realization process, long time-consumption of information
extraction and so on, an adaptive coal flow detection method of belt conveyor based on machine vision was
proposed. Firstly, the original coal transportation image of belt conveyor is enhanced by a fusion algorithm
based on wavelet transform and segmented by OTSU algorithm into belt image and coal image. Secondly,
the segmented coal image is processed by cavity filling, contour detection and area calculation to obtain
area information of the coal image. Finally, a coal flow detection algorithm based on mathematical
modeling is used to obtain coal flow detection value through calculating transient volume of coal. The test
results show that the average detection time of the method is about 30 ms, and error between detection
results and the measurement ones of electronic belt scale is about 5%, which meets real-time and accuracy
requirements for coal flow detection of automatic speed control system of belt conveyor.

Key words: belt conveyor; automatic speed control; coal flow detection; machine vision; image

enhancement; image segmentation; coal contour detection; area calculation of coal
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Fig. 1 Principle of adaptive coal flow detection

method of belt conveyor
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Fig.3 Gray histograms of coal images
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Fig.4 Segmented coal image
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Fig.5 Coal image after cavity filling
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Fig. 6 Area calculation principle of coal image
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Table 1 Coal flow detection results of belt conveyor

L OPOMERERUSE  MREGN  AORRSE iR/

BFE BAHO fH/(t+h™" fH/(t+h™ D %
1 1260 359.5 162.67 171. 26 5.28
2 1263 291.0 163. 85 172. 61 5.35
3 1280 877.5 171.02 178. 57 4. 41
4 1282 301.0 171.61 180. 35 5.09
5 1290 252.5 174.93 183.12 4.68
6 1296 381.0 177.53 187.63 5.69
7 1302 570.5 180. 15 190. 21 5.58
8 1304 991.5 181. 21 190. 79 5.29
9 1323 778.5 189. 45 198. 83 4,95
10 1331 537.0 192. 92 203.17 5.31
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Fig. 8 Consecutive detection results of coal flow
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