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Soil Discharge Measurement Technology of Shield Based on Binocular
Line Structured Light

ZHANG Langing, HUANG Zhe, LIU Chengshuo, LI Chunyan

(College of Electronic Information and Automation, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Aiming at the problems of poor real-time measurement of traditional manual soil volume measurement and low

accuracy of electronic belt scale and LiDAR measurement methods, a shield soil discharge volume measurement technology
based on binocular vision line structured light is proposed. Line structured light is introduced into the binocular vision
system, three-dimensional coordinates are calculated after processing the imaging light bar of the line structured light to
obtain the point cloud data, and the volume measurement is achieved by combining the cross-sectional area of the soil with
the odometer data. The experimental results show that the relative error of the system is less than 2.01% under laboratory
conditions, and the relative repeatability measurement error of the standard model with a volume of 2500 cm? is less than
2.39% under the condition that the conveyor belt runs at a speed of 0.515 m/s. The method is less affected by the
environment of the construction site and has high measurement accuracy, which meets the needs of on-site soil discharge

measurement.

Key words: belt conveyor; non contact measurement; binocular line-structured light; soil discharge measurement
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Fig. 1 Schematic diagram of soil pressure balance shield
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Fig. 2 Schematic diagram of binocular vision measurement
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Fig. 3 Layout of binocular measurement system
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Fig. 5 Schematic diagram of soil cut-off area
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of objects under different exposure times
R LI (8] /us S AR A /mm? FHXHREZ %
100 9850.11 —1.50
300 9872.65 —1.27
500 9892.18 —1.08
600 9923.77 —0.76
700 9932.64 —0.67
800 9971.89 —0.28
900 10023.02 0.23
1000 10087.65 0.88
1100 10102.75 1.03
1200 10143.09 1.43
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Fig. 8 Soil discharge measurement test bench
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Tab. 2 Measurement data of soil volume

e WREEem=  HEigEem=  iEZem3 RERY%
1 4549.71 4497 52.71 1.172
2 4937.38 4997 —59.62 —1.193
3 5455.16 5535 —79.84 —1.442
4 29059.59 28779 280.59 0.975
5 3653.77 3611 42.77 1.184
6 4030.66 3964 66.66 1.682
7 15263.05 15019 244.05 1.625
8 6644.13 6582 62.13 0.944
9 20532.50 20617 —84.5 —0.410
10 13887.88 13615 272.88 2.004
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Fig. 9 Experimental results of repeatability measurement
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Tab. 3 On-site measurement results

Joi Bt
FE5  MEARIMS ———— BN RER%
WHE bR
1 1660.4 1746.8 17403  -6.4 -0.37%
2 924.4 9725 99956  27.06  2.71%
3 1622.4 17069 1759.32 5252  2.99%
4 571.1 600.8  617.8 17 2.75%
5 897.4 9441 95954 1554  1.62%
6 1698.8 1787.2 175118 -36.02  -2.06%

7 1658.6 17449 169236 -52.44 -3.10%

8 1693.7 17819  1765.2 -16.5 -0.93%
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