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Abstract  [Background] Nuclear science and technology are closely related to the lives of people. However,
nuclear radiation may harm the health of the general public; hence, nuclear radiation monitoring must be
strengthened. A wired nuclear radiation monitoring system has the characteristics of complex wiring, a long
construction period, high cost, poor mobility, and more difficult troubleshooting. [Purpose] This study aims to
address the demand for convenient measurement and monitoring of gamma radiation fields. [Methods] Based on the
LoRa wireless communication technology, a y radiation monitoring system using silicon photomultiplier (SiPM) tube-
scintillator detector was designed. The main functions of the system included data collection from the detector, data
processing and transmission using a STM32 single-core processor. The collected data packaging and transmission
were processed in STM32 microcontroller using the LoRa wireless communication module. Considering the possible
channel congestion in the monitoring system and the frequent data transmission, a dynamic optimal path

communication algorithm was designed to find the optimal reconnection path and realize the priority allocation of
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data transmission. [Results & Conclusions] The test results show that the data transmission stability of y radiation

monitoring system based on LoRa is higher than 99.57%, and has the advantages of flexible networking, a further

distance of transmission, low cost, and substantial expansion, hence has a broad reference prospect.
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#*1 LoRaEfEIHREMIALE

Table1 LoRa communication performance test results
PR S REIEY eSS RESREPTE: et S MR E PACES ERUES
Distance /m  Terminal node transmission Network joint point Number of test Error rate / %  Packet loss
rate / kB reception rate / kB probability / %
300 20 20 10° 0 0
500 20 20 10° 1.5 1
1 000 20 20 10° 22 1.2
1500 20 20 10 5 2.7
2000 20 20 10° 8.5 5.1

=2 BIEESEN1000 m S EE

Table 2 Communication distance was 1 000 m for the experimental data

KIS ST R AR R PG g R AR/ A P
Number Terminal node transmission ~ Network joint point ~ Send / group  Receive / group  Packet loss probability / %
rate / kB reception rate / kB
1 20 20 10 000 10 000 0.00
2 20 20 10 000 9962 0.38
3 20 20 10 000 10 000 0.00
4 20 20 10 000 9983 0.17
5 20 20 10 000 9957 0.43
6 20 20 10 000 10 000 0.00
7 20 20 10 000 9 964 0.36
8 20 20 10 000 9980 0.20
9 20 20 10 000 9975 0.25
10 20 20 10 000 10 000 0.00
- F3 iy RS S SR BN B R
sl T« RawDaa Table 3 Results of air absorption dose rate measurement
el Fitting Curve of ambient gamma radiation
T 14} e A >IN /ME T fE
& 12} Monitoring Max / uGy-h™" Min/uGy-h™" Average / pGy-h'
2 ol points
E 08F 22 0:.009 075-0:120.21 1 0.075 0.072 0.073 5
2 ool R*=0.98092
s - 2 0.078 0.071 0.074 5
04F 3 0.076 0.072 0.074 0
1 4 0.077 0.073 0.075 0
5 = o = =0 =55 5 0.078 0.071 0.074 5
Counting Rate / min™! 6 0.076 0.072 0.074 0
7 0.074 0.070 0.072 0
13 IR SHIERCR 8 0.076 0.072 0.074 0
Fig.13 Relationship between counting rate and dose rate 9 0.075 0.071 0.073 0
10 0.073 0.070 0.0715

e I8 CFA 55 Hh 3%y 58 59 590 2 0 e BEVE ) (GB/
T14583-93)" [\ RER , AR R A E T+
FEF B i NP ERE 70 B A S 22 1 DX PR 1 y
HR A A ASROBGR R R 10 AN 2 R
SEIR SR 3 Fon, HR BB AR B g SR P B 7L BT
el [X % JE 10 A 85 y A i 2 ORISR R R Ak T BT
FHMRIREE I A K IEH VG LA o

3.4 FRERHLHLNR

LA 1 min oAy Jo S0 AT 40 S R0 A i S5, ISR
e B 21 Rt , IR B AR g BAHL, b
AEALEE MNP £ SERF 7R . B Fine Report 2 5
EARIHLR R S, G0 14 Frs, WiT 15 .2 5 i
LR BT R s A EERE, EIE T T H
I SR o
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Fig.14 Display interface of the upper-computer centralized monitoring platform
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