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Coal Quantity Detection Method of Belt Conveyor Based on LiDAR and Visual Image Fusion
Liu Jinhui , Yang Zhenziang s Wang Hao , Ren Dongdong
(Huating Coal Industry Group Co., Ltd., Huating, Gansu 744103, China)

Abstract: Aiming at the problems of insufficient accuracy and weak environmental adaptability of traditional coal quantity
detection devices due to the dynamic change of coal volume and the harsh working conditions such as high dust and high water
mist in coal mines. a coal quantity detection method based on LiDAR and visual image fusion for extreme working conditions
was proposed. Firstly, the joint calibration of LiDAR and visual camera was carried out, the mapping relationship was
established and the coordinate system was unified. Then, the sampling data was obtained by a specific strategy, and the coal
region was identified by Poisson reconstruction algorithm, spatial filtering strategy and structural similarity index. Finally, the
depth image completion network was used to repair the depth map, and the coal amount was calculated based on the repair
results. The results show that the maximum detection error of the fusion method of LiDAR and visual camera is only 2.90% ,
and the error decreases further with the increase of coal volume. Compared with mainstream depth completion algorithms such
as ENet, the proposed algorithm achieves the best core accuracy index and meets the industrial real-time requirements. This
method is basically consistent with the fluctuation of the detection curve of the contact electronic belt scale, which verifies its
reliability. This method effectively overcomes the limitations of a single sensor, significantly improves the accuracy of coal
quantity detection, and can operate stably in harsh environments. It provides a new technical solution for the accurate detection
of coal quantity of belt conveyor and holds great significance for promoting the intelligent and efficient production of coal mines.
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Fig.1 Coal quantity detection system of belt conveyor
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Fig.2 Joint calibration principle of LiDAR and camera
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Fig.3 Deep completion network structure
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Fig.4 Coal quantity calculation model
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different algorithms
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Table 1 Comparison results of the performance of

different algorithms
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Table 2 Coal flow volume test results
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Fig.8 Curves of the detection results of the proposed

method and electronic belt scale
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