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Design of Monitoring System of Roadheader Operation State Based on NB-10T
SHI Hao, WANG Xianwei, YANG Longbiao, DING Xiaoying
(School of Electronic Information Engineering, Changchun University, Changchun 130022, China)

[ Abstract] Aiming at the frequent occurrence of accidents when large—scale machinery is digging tunnels, this paper designs a
system based on Narrowband Internet of Things (NB-IOT) and sensor—based condition monitoring. In remote monitoring, low—
power microprocessor STM32L151 combined with high—precision sensors are used to detect the key parts of the road header that are
prone to failure and the gas concentration in the working environment, collect the state data of the road header equipment, and use
NB-IOT technology Communicate, transfer the collected status data to the cloud server and store it, connect to the NB-IOT module
through the OceanConnect IoT cloud platform, log in to the OceanConnect IoT cloud platform to view the temperature, pressure and
gas of the transmitted tunneling machine Real—time data. After testing, the designed system can operate stably, effectively improving
the efficiency of real-time status monitoring of the road header by users and manufacturers through the client.
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Fig. 1 System design framework

B — 2R DA AL B A R A2 LT
TR IEAR AT RN T LIV BE | fin sk B 4% JB it 11 5
SR ARAL Bl A U A AT ) 5 3 1 B LA B
JF IR B RN R A% Je R T 500 ) SR 5

5B RN E, R NB-1OT JC4 3 15 # R
AR RS R AR B E B E B =6 b

5 =2 N HZ B AR S ok 0 AF BRSO
A BN BEZE T, 3 33 OceanConnect PJBE M = 5
XHE B AT RN, 5 TAE N GO 38 2E HLR
BT A B I S AR B

3 Afpigit

FH 45 A% SRR AR A0 B 1) A% SR AR B Bl | P YRR B |
NB-1OT #e MCU f 4 il 5 41 5 7 A8 SCK: I &R 42
PR, WAl 2 s

GPIO R A
I
f# AT NB-10T USIM
&
i
H AT

B2 BEHEIHEE
Fig. 2 Block diagram of hardware design
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Tab. 1 Main performance of BC95-B5 module
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Tab. 4 Main technical parameters of PT100 temperature sensor
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Fig. 4 Block diagram of PID temperature control principle
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Fig. 6 PID simulation result graph
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