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Analysis of Error Factors of Portable Coal Inventory Instruments
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Abstract By means of data simulation, the laser ranging data, attitude data and location data of portable coal inventory
instruments under ideal conditions are simulated. According to the actual situation, each error parameter is determined and
brought into the simulation data. By comparing the theoretical volume with the simulation volume after errors introduced,
the influence laws of all kinds of error factors on volume are obtained. The producing mechanism for each error is analyzed
and the influence degree of each error factor on volume is compared. The above research results provide a theoretical basis
for the suppression or compensation of main error factors in the portable coal inventory instruments.
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Fig. 1 Schematic diagram of measurement with portable coal inventory instrument
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Fig. 2 Simulated result of ideal reactor point clouds
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Table 1 Influence of 1 cm laser ranging error on volume

Theoretical volume /m?® Simulated volume /m® Error /%
10449.8 10413.5 0.35
12301.2 12260.5 0.33
14152.6 14107.6 0.32
16003.9 15954.6 0.31
17855.3 17801.6 0.30
19706.7 19648.6 0.29
21558.1 21495.6 0.29
23409.4 23342.7 0.28
25260.8 25189.7 0.28
27112.2 27036.7 0.28
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Table 2 Influence of 0.1° attitude angle error on volume

Theoretical Simulated volume /m?® Error /%

volume /m? Pitch angle Roll angle Heading angle Pitch angle Roll angle Heading angle
10449.8 10446.6 10414.6 10414.6 0.031 0.337 0.337
12301.2 12298.2 12261.2 12261.3 0.024 0.325 0.324
14152.6 14149.8 14107.9 14107.9 0.020 0.316 0.316
16003.9 16001.4 15954.5 15954.6 0.016 0.309 0.308
17855.3 17853.0 17801.2 17801.2 0.013 0.303 0.303
19706.7 19704.6 19647.8 19647.9 0.011 0.299 0.298
21558.1 21556.2 21494.5 21494.5 0.009 0.295 0.295
23409.4 23407.8 23341.1 23341.2 0.007 0.292 0.291
25260.8 25259.4 25187.8 25187.9 0.006 0.289 0.289
27112.2 27111.0 27034.4 27034.5 0.00 0.290 0.290
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Table 3 Influence of 0.5° attitude angle error on volume

Theoretical Simulated volume /m’® Error /%

volume /m? Pitch angle Roll angle Heading angle Pitch angle Roll angle Heading angle
10449.8 10575.6 10414.4 10415.3 1.20 0.34 0.33
12301.2 12447.1 12260.9 12262.0 1.19 0.33 0.32
14152.6 14318.5 14107.5 14108.7 1.17 0.32 0.31
16003.9 16190.0 15954.1 15955.4 1.16 0.31 0.30
17855.3 18061.5 17800.7 17802.1 1.15 0.31 0.30
19706.7 19932.9 19647.3 19648.8 1.15 0.30 0.29
21558.1 21804.4 21493.8 21495.5 1.14 0.30 0.29
23409.4 23675.9 23340.4 23342.2 1.14 0.29 0.29
25260.8 25547.3 25187.0 25188.9 1.13 0.29 0.28
27112.2 27418.8 27033.6 27035.6 1.13 0.29 0.28
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Table 4 Influence of 1° attitude angle error on volume

Theoretical Simulated volume /m?® Error /%

volume /m® Pitch angle Roll angle Heading angle Pitch angle Roll angle Heading angle
10449.8 10738.2 10413.6 10417.2 2.76 0.35 0.31
12301.2 12634.6 12259.9 12264.1 2.71 0.34 0.30
14152.6 14531.0 14106.3 14111.0 2.67 0.33 0.29
16003.9 16427.4 15952.7 15957.8 2.65 0.32 0.29
17855.3 18323.8 17799.0 17804.7 2.62 0.32 0.28
19706.7 20220.2 19645.4 19651.5 2.61 0.31 0.28
21558.1 22116.6 21491.8 21498.4 2.59 0.31 0.28
23409.4 24012.9 23338.2 23345.3 2.58 0.30 0.27
25260.8 25909.3 25184.5 25192.1 2.57 0.30 0.27
27112.2 27805.7 27030.9 27039.0 2.56 0.30 0.27
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Table 5 Influence of 1 cm positioning error on volume

Theoretical Simulated volume /m’ Error /%

volume /m? Horizontal error  Vertical error Height error Horizontal error  Vertical error Height error
10449.8 10414.7 10414.6 10413.9 0.336 0.337 0.344
12301.2 12261.1 12261.3 12260.5 0.326 0.324 0.331
14152.6 14107.9 14108.0 14107.1 0.316 0.315 0.321
16003.9 15954.3 15954.7 15953.6 0.310 0.307 0.314
17855.3 17801.3 17801.4 17800.4 0.302 0.302 0.307
19706.7 19647.9 19647.8 19646.8 0.298 0.299 0.304
21558.1 21494.3 21494.3 21493.4 0.296 0.296 0.300
23409.4 23341.3 23341.4 23340.3 0.291 0.290 0.295
25260.8 25187.8 25187.8 25186.5 0.289 0.289 0.294
27112.2 27034.3 27034.2 27033.1 0.287 0.288 0.292
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Table 6 Influence of volume model algorithm

Theoretical volume /m?® Simulated volume /m?® Error /%
10449.8 10448.2 0.015
12301.2 12299.5 0.014
14152.6 14150.6 0.014
16003.9 16001.6 0.014
17855.3 17852.9 0.013
19706.7 19704.1 0.013
21558.1 21555.3 0.013
23409.4 23406.5 0.012
25260.8 25257.8 0.012
27112.2 27108.9 0.012
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