Bk Hsm O S O I ¢ Vol. 42 No. 8
2021 4 8 H Chinese Journal of Scientific Instrument Aug. 2021

DOI: 10. 19650/]j. cnki. ¢jsi. J2107842

EFREFTWEXWENERENDAENE

ES R A LS
(L P ERZAE B SR TR RN 2211165 2. hEG LR T %5 55 i
FERAE R TR PG RN 221116)

R E I R S B SRR LT R S A TS I DGR R R | (RO SR B 0, T A B — ARSI P S ] B
S AT AN S5 T E R O AL SO R RSB, Ot 3R R B IR B ) e AU AL R R S E SR R, B, AR
RHEMRIEATAREIE | 43 IR 58 70 Ak B 5 HEUR, 4l 366 T VR B 2% 20 A L 37 fAR DG i PSM-Net #2732 FHl Fine-tuning 2% > HL I X
PSM-Net #FATHEBIYINLR SRS RHAT SR 5  ARHBRL — 4171 R AL, 38 1 3 T B HOOT Ik i R ME BB 78 R 030 ok TH AR
LA T AR RMA R RN AR B A SR LR T fi . SCIR S RS UE T T B AR A R BRI A
TR REIRF] 98. 704 3% , T HRIE R 1 127 ms/Mi,

KR R s BT s A AL S = B E L

HRESES . TH741 TP391 MEAFRIRES: A EXRIREFRSEKRE. 510.4050

Binocular vision measurement of coal flow of belt conveyors
based on deep learning

Yang Chunyu'"*, Gu Zhen', Zhang Xin', Zhou Linna'
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2. Engineering Research Center of Intelligent Control for Underground Space, Ministry of Education, China University of
Mining and Technology, Xuzhou 221116, China)

Abstract: The binocular vision measurement of coal flow is a key technology to realize energy-saving and safe operation control of belt
conveyors. However, the texture and color features of coal samples are single and repeated. The coal particles’ internal gaps are
distributed uneven. These factors have seriously influence on the accuracy and real-time performance of coal flow measurement. To
address these issues, a binocular vision measurement method for coal flow of belt conveyors is proposed, which is based on deep
learning. Firstly, the coal image is preprocessed through correction, segmentation and enhancement. Secondly, a PSM-Net model for
coal stereo matching is formulated, which is also based on deep learning. The fine-tuning learning mechanism is adopted to train the
PSM-Net model to obtain the coal material volume. Then, based on the two-dimensional characteristics of coal material, a calculation
method for coal packing rate based on discrete element method is proposed to achieve coal packing density. Finally, the coal flow of the
belt conveyors is calculated, which is based on the obtained volume and packing density. Experiment results show the effectiveness of the
proposed algorithm. The accuracy of the binocular vision measurement of coal flow reaches 98. 704 3% , and the calculation rate reaches
1 127 ms per frame.
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Fig.1 Binocular vision measurement system for coal flow

of belt conveyors
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Fig.2 Binocular vision measurement strategy for coal flow of belt conveyors
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Fig. 13 3D point cloud visualization
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Fig. 17 Coal accumulation surface-image processing
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Table 2 Large and small coal-results of experiment

L N A M2 - AL -
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SAD 38.418 7 8 262 15.371 4
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JNHR
BM 19.493 0 2375 8.9112
SGBM 22.671 0 4 358 5.9392
ARSI 21.776 5 940 1.759 3
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