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Design of coal seam gas pressure monitoring system based on 6 LoWPAN

LIU Shaofei, WANG Guofu, ZHANG Faquan, YE Jincai
(School of Information and Communication, Guilin University of Electronic Technology,
Guilin 541004, China)

Abstract: In view of problems of low measurement accuracy, delayed data transmission and
inconvenient equipment deployment existed in current coal seam gas pressure monitoring, a coal seam gas
pressure monitoring system based on 6LoWPAN was designed. In the system, pressure measurement node
selects the optimal path in 6LoWPAN network through multi-hop mode, so as to transmit gas pressure
data collected in real time to border router. The border router transmits the data to ground server through
industrial Ethernet, and ground equipment can query real-time monitoring data of pressure measurement
node in specified area through the server. The test results show that the system can real-timely and
accurately monitor coal seam gas pressure with high data communication efficiency and stability and low
power consumption.
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Fig.1 Composition of coal seam gas pressure monitoring
system based on 6LoWPAN
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Fig. 2 Composition of pressure measurement node
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Fig. 4 Work flow of pressure measurement node
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Table 1 Correspondence among input voltage, gas

pressure and ADC
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22:00:32 MSG start UDP server successfully!

22:00:32 DAT >>>> [ UDP]W@ PreDate: 0409
22:00:36 DAT >>>> [UDP](202.193.57.144:15405 PreDate: 0412
22:00:40 DAT >>>> [UDP] 202.193.57.144:16769 < PreDate: 0413
22:00:43 DAT >>>> [UDP]W PreDate: 0410
22:00:45 DAT >>>> [UDP] 202.193.57.144:15405 <TT> PreDate: 0408
22:00:48 DAT >>>> [UDP](202.193.57.144:11386 )/ 7\> PreDate: 0410
22:00:49 DAT >>>> [UDP] 202.193.57.144:16769 > PreDate: 0407
22:00:50 DAT >>>> [UDP] 202.193.57.144:17712 <11> PreDate: 0412
22:00:50 DAT >>>> [UDP] 202.193.57.144:16769 <]1> PreDate: 0413
22:00:52 DAT >>>> [UDP] 202.193.57.144:1 77]2®> PreDate: 0410
22:00:53 DAT >>>> [UDP]202.193.57.144:15905) <1 1> PreDate: 0408
22:00:54 DAT >>>> [UDP] 202.193.57.144:16769 <11> PreDate: 0408
22:00:55 DAT >>>>[UDP] 202.193.57.144:15405 <11> PreDate: 0410
22:00:56 DAT >>>> [UDP] 202.193.57.144:16769 <11> PreDate: 0417
22:01:00 DAT >>>> [UDP] 202.193.57.144:15405 <11> PreDate: 0412
22:01:00 DAT >>>> [UDP] 202.193.57.144:16769 <11> PreDate: 0413
22:01:00 DAT >>>> [UDP] 202.193.57.144:15905 <11> PreDate: 0410
22:01:02 DAT >>>> [UDP] 202.193.57.144:15405 <11> PreDate: 0408
22:01:02 DAT >>>>[UDP] 202.193.57.144:17712 <11> PreDate: 0410
22:01:02 DAT >>>> [UDP] 202.193.57.144:16769 <11> PreDate: 0407
22:01:04 DAT >>>> [UDP] 202.193.57.144:11386 <11> PreDate: 0412
22:01:06 DAT >>>>[UDP] 202.193.57.144:17712 <11> PreDate: 0412
22:01:07 DAT >>>> [UDP] 202.193.57.144:16769 <11> PreDate: 0413
22:01:08 DAT >>>> [UDP] 202.193.57.144:17712 <11> PreDate: 0410
22:01:08 DAT >>>> [UDP] 202.193.57.144:15905 <11> PreDate: 0408
22:01:09 MSG stop UDP server!
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Fig. 6 UDP listening data
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Table 2 Test result of network delay

FER] /ms
H/ME SEFNIEN Y {E
1 3.441 10. 410 6.436
2 10. 102 20.432 14. 342
3 26.577 55.651 31.558
4 42.331 101. 336 45.776
5 64.534 196. 730 72.522
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Table 3 Data of pressure measurement node 1

IR} i) J&J1/MPa
10:00—11:00 0.106 0.108 0.102 0.107
11:00—12:00 0.102 0.109 0.109 0.105
12:00—13.00 0.102 0.103 0.102 0.104
13:00—14:00 0.105 0.106 0.102 0.104
14:00—15:00 0.106 0.104 0.109 0. 100
15:00—16:00 0.109 0.108 0.109 0.105
16:00—17:00 0.109 0.104 0.105 0.101
17:00—18:00 0.100 0.100 0.101 0.105
18:00—19:00 0.106 0.107 0. 104 0.103
19:00—20:00 0.105 0.110 0.107 0.104
20:00—21:00 0.102 0.101 0.108 0.107
21:00—22.00 0.101 0.101 0.106 0.103
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