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Mine personnel positioning accuracy verification system based on Hall sensing

YE Guoqing”?, BAO Jianjun'?*, LI Yabin"?, LUO Ke'?, WANG Jun'*
(1.CCTEG Changzhou Research Institute, Changzhou 213015, China;
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Abstract: In view of problems of low automation degree and high time and labor cost of static test
method of mine personnel positioning accuracy, a mine personnel positioning accuracy verification system
based on Hall sensing was proposed. The system uses public UDP interface to interface with different
types of positioning base stations of different manufacturers, uses proprietary UDP interface to transmit
related ranging messages of Hall sensing device, and uses production-consumption model to collect, parse
and store communication data. The Hall ranging result is used as the reference data, and the node
positioning distance information collected by positioning base station is compared in real time, so as to
verify accuracy of the positioning system. The test results show that the minimum ranging error rate of the
system itself is 0.80%, the maximum error rate is 3.30%, and the average error rate is 1.38%, which is
much lower than the 5% error rate allowed by the personnel positioning accuracy verification system. The
results of accuracy verification application example show that the system can effectively verify the accuracy
of positioning system.
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Table 1  Format of public UDP

FERAR FERKE kS

Header 3 byte 0xFFFFFF

Branch 1D 1 byte 1—254

Commond 1 byte 0x01

Length 1 byte 1—32

Data 4 byte arr 1—2:Sender; 3—4:Distance
Check byte 2 byte CRC16
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Fig. 3 Data processing model
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Table 2 Error analysis of positioning accuracy

verification system

- BURIEE OGN (b Eibs)
458 /m 458 /m WZE/m BER/
1 5.00 5.12 0.12 2.40
2 10. 00 9. 80 0. 20 2.00
3 15.00 15.38 0.38 2.50
4 20. 00 20. 66 0.66 3.30
5 25.00 25.22 0.22 0. 80
6 30. 00 29.43 0.57 1.90
7 35. 00 35. 66 0.66 1. 80
8 40.00 40.51 0.51 1.30
9 45.00 44.72 0.28 0. 60
10 50. 00 50. 83 0.83 1. 60
11 55. 00 55.59 0.59 1.10
12 60. 00 59. 44 0.66 1.10
13 65. 00 65.77 0.77 1.20
14 70. 00 70. 31 0.31 0. 40
15 75.00 75.83 0.83 1.10
16 80. 00 80.70 0.70 0. 80
18 85. 00 85. 68 0.68 0. 80
19 90. 00 90. 77 0.77 0. 80
20 95. 00 95. 82 0.82 0. 90
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Table 3 Single card error analysis
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RZEEMTEE RIS 3. 2RI I A 255 52 22 70
GERNFE A,

P k5 23l qingLE IR BE S5 R /m FEAL R BE S5 R /m 2 Xf 1R 22 /m A XFIRIER ) %
1 4024 2018-11-20T16.:10.:12. 282 2.82 2.90 0.08 2.80
2 4024 2018-11-20T16.:10.13. 282 7.02 7.22 0. 20 2.80
3 4024 2018-11-20T16:10:14. 280 12. 65 12.16 0. 49 3. 80
4 4024 2018-11-20T16:10.15. 280 17. 44 17.03 0.41 2.30
5 4024 2018-11-20T16.10.16. 281 22.91 22.22 0.69 3.00
6 4024 2018-11-20T16:10:17. 279 27.00 27.38 0.71 2.60
7 4024 2018-11-20T16.:10.18. 280 32.72 32.12 0. 60 1. 80
8 4024 2018-11-20T16.:10.19. 281 37.31 36. 89 0.42 1. 10
9 4024 2018-11-20T16:10:20. 280 42. 87 43. 34 0.53 1. 20
10 4024 2018-11-20T16.:10.21. 280 47.65 47.01 0. 64 1. 10
11 4024 2018-11-20T16:10.:22. 280 52.88 53.17 0.71 1. 30
12 4024 2018-11-20T16.:10.:23. 279 57.00 57.70 0.70 1. 20
13 4024 2018-11-20T16.:10.24. 280 62. 54 63.19 0. 65 1. 00
14 4024 2018-11-20T16:10.:25. 282 67.11 67.89 0.78 1. 20
15 4024 2018-11-20T16.:10.:26. 279 72.77 73.60 0. 83 1. 10
16 4024 2018-11-20T16.:10.27. 279 77.75 77.05 0. 70 0.90
18 4024 2018-11-20T16:10.:28. 279 82.33 82.99 0. 66 0. 80
19 4024 2018-11-20T16:10:29. 279 87.67 88. 30 0.73 0. 80
20 4024 2018-11-20T16:10:30. 279 92.59 93. 41 0. 82 0. 80
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Table 4 Comprehensive error analysis
- . . %ﬂﬁ?@ﬁ I R 2% ﬁ‘c’/]\éﬁﬁ /MR 22 ‘j:i’% ¥y 22

R /m E/% R /m 2/% ## /m E/%
1 4024 20 0. 83 3.81 0.08 0. 80 0.57 1. 30
2 4025 19 0. 90 2.73 0.12 0.93 0. 60 1.11
3 4027 20 0.93 3.32 0.08 0. 85 0.55 1.72
4 4028 20 0. 86 3.58 0.08 1.02 0.62 1.28
5 4029 20 1.01 4.14 0.08 0.98 0.61 2.19
6 4030 19 0. 80 2.91 0.08 1.12 0.51 1. 84
7 4031 20 0. 88 3.12 0.08 0. 88 0.49 1.55
8 4032 19 0.79 2.85 0.08 0. 94 0. 56 1.11
9 4033 19 0.91 2.06 0.08 0. 95 0.71 1.13
10 4034 20 0. 83 3.71 0.08 1.23 0. 69 1.27
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