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Tab. 1 Real time test data of node 1
D /%
Soil-Moisture/ % RH 295 311 79. 00 78.99 +0.01
Soil-Temperature/C 295 310 25.06 25.07 +0.03
Altitude/m 295 309 47. 80 47. 04 +0.15
Atmospheric-Pressure/hPa 295 308 992. 80 986. 05 +0. 60
CO, /ppm 295 307 400. 00 401. 20 +0. 30
Air Temperature/C 295 232 28.20 28.21 +0.03
Light intensity/Lux 295 264 13 650 13 620 +0. 22
2 2
Tab. 2 Real time test data of node 2
D /%
Soil-Moisture/ % RH 295 311 79. 00 78.98 +0.03
Soil-Temperature/C 295 310 25.06 25.06 0
Altitude/m 295 309 47. 80 47.51 +0. 60
Atmospheric-Pressure/hPa 295 308 992. 80 995. 97 +0.31
CO,/ppm 295 307 400. 00 398. 60 +0.35
Air Temperature/C 295 232 28. 20 28.19 +0.04
Light intensity/Lux 295 264 13 650 13 642 +0.05
3 3
Tab. 3 Real time test data of node 3
D /%
Soil-Moisture/ % RH 295 311 79.00 79.01 +0.01
Soil-Temperature/C 295 310 25.06 25.05 +0. 04
Altitude/m 295 309 47. 80 47.61 +0. 40
Atmospheric-Pressure/hPa 295 308 992. 80 996. 96 +0.42
CO, /ppm 295 307 400. 00 401. 80 +0.45
Air Temperature/C 295 232 28. 20 28. 26 +0.21
Light intensity/Lux 295 264 13 650 13 653 +0.02
4 4
Tab. 4 Real time test data of node 4
ID /%
Soil-Moisture/ % RH 295 311 79. 00 79.02 +0.03
Soil-Temperature/C 295 310 25.06 25.06 0
Altitude/m 295 309 47. 80 47.51 +0. 60
Atmospheric-Pressure/hPa 295 308 992. 80 996. 27 +0. 35
CO, /ppm 295 307 400. 00 397. 68 +0. 58
Air Temperature/°C 295 232 28. 20 28. 24 +0. 14
Light intensity/Lux 295 264 13 650 13 662 +0.08
4.3 IoT 30 min,
N 168 bit, IoT
10 , s 30 d. ) 1.
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Monitoring system for the growth environmental factors of

Zanthoxylum bungeanum based on NB-IoT

Liang Yugiao" 2, Li Hongbing'. Luo Yang', Kang Yunchuan', Song Xiaoling', Xiang Wei®
(1. School of Computer Science and Engineering , Chongqging Three Gorges University, Chongqing, 404120, China;
2. Agricultural and Rural Committee of Liangping District , Chongqing City, Chongqing, 405200, China;
3. Agriculture and Rural Committee of Jiangjin District, Chongqing City, Chongqing, 402260, China)

Abstract: Aiming at the problems of weak planting infrastructure, insufficient monitoring methods, and low degree of informatization
in the current prickly ash industry, this paper proposes a Zanthoxylum bungeanum growing environment monitoring system based on
Narrow Band Internet of Things (NB-IoT). By adopting new NB-IoT wireless communication technology, interconnected
microprocessor STM32, 10T cloud platform and multiple sensors to design a set of deep-covering, strong-connected, low-cost
Zanthoxylum bungeanum growing environment monitoring system, and by using non-uniform node deployment method, we observed
improved network life cycle of each node, reduced network costs, and conducted field tests on the designed system in Jiangjin District.
The test results show that the system uses a non-uniform deployment method to gradually reduce each node’s energy consumption,
and the network life cycle can reach a peak of 1 000 rounds within a range of 250 m. The communication distance can adapt to a remote
communication environment of more than 10 km. Within a range of 10 km, the average internal packet loss rate does not exceed
0. 35%. When the communication distance exceeds 10 km, the average packet loss is within 0. 85%, and the test has achieved the
expected effect. The design makes up for the shortcomings of traditional planting that cannot remotely monitor the growth status of
Zanthoxylum bungeanum in real-time. It provides a reliable technical solution for the intelligent planting of Zanthoxylum bungeanum.
At the same time, it also provides an efficient management decision-making method for Zanthoxylum bungeanum growers.

Keywords: NB-1IoT; Zanthoxylum bungeanum; monitoring; STM32; sensor technology



