202349 J &k MLk 2= i 5554 % 45 9 1)

doi:10. 6041/j. issn. 1000-1298. 2023. 09. 041
ETUWB EMWEREREE=ZH#REERNRRZHR

Aps? FRET AERT ARAE
(1. BB TR 2 BRI TR~ Be , 2T 6505005
2. RUIBL TR AR OK -+ - 1EY R G = o B AR W BF 5 s, B2 650500
3. Z A R AR R R A DK S & AR SR, R 6505005 4. BN T R G RHEA IR ], 516008 )

FEE A D B AT TC LA D 2R e T 1 I A A0 IRl 2 P S A A T R PR IS AR AR B0 L LA R AL S i LR 22 K A
PRIRAS o 45 ), BE3H T —FhJE T UWB(Ultra wide band) fE 7 B9 BRI % = 4B IR Z AT R4, REudEd 3% A E
Bt BRI UWB E (L) STM32F 2R SRR 25 4% A 17 s HEAT RE 37, IF R 4 AHT2S B B £ A% of B 05 4R
HEATRAE . UWB JEH (0T 4G [ 2% 38 {5 AR K 25 A2 I S JOHs S B A5 B R X B BBl , JF7E Web iR i HTMLS
PRSI % =R A T AL, S OR % = AR B R A I o R G L M R e I, A% A R T RS L
FAERTE 10 ~30 cm Ju P, &R 5335 5 I 2 07 B 4% 22 KT 50 em, %W pide R BALEN 2.5% P EAEN 1.9% , 1
JE 2 0 AR SR, 0 ARG 0 R A R Tl DI L B AT A ) AR S R A TR L
REIW: RE; SRR UWB EN; B RERDI RS ; STM32

FESZES: S126 XEkFRIRAD: A NEHH S 1000-1298(2023)09-0414-09

Design of Intelligent Greenhouse Three-dimensional Temperature and
Humidity Detection System Based on UWB Positioning

LIU Yanwei'? LI Siwen' YANG Qiliang'> HE Jiajun®
(1. Faculty of Modern Agricultural Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. Yunnan Provincial Field Scientific Observation and Research Station on Water — Soil — Crop System in Seasonal Arid Region ,
Kunming University of Science and Technology, Kunming 650500, China
3. Yunnan Provincial Key Laboratory of High-efficiency Water Use and Green Production of Characteristic Crops in Universities ,
Kunming 650500, China
4. Huizhou Yinghe Technology Co. , Lid. , Huizhou 516008 , China)

Abstract. In order to solve the problems of the existing wireless detection system cannot accurately and
effectively reflect the environmental changes of the three-dimensional space in the greenhouse, as well as
the large positioning error of the sensor node and the high hardware cost, an intelligent greenhouse three-
dimensional temperature and humidity detection system was designed based on ultra wide band (UWB)
positioning. The system located each sensor node through a self-designed STM32F system board
integrating UWB positioning module, and it was equipped with AHT25 high-precision sensor to collect
environmental data. The UWB main base station used the 4G network communication module to send the
sensor data and location information to the host computer, and visualized the three-dimensional
temperature and humidity field of the greenhouse according to HTMLS technology on the Web side to
complete the remote detection of the three-dimensional temperature and humidity of the greenhouse. The
system positioning test proved that the accuracy of each sensor node was mainly concentrated in the range
of 10 ~30 cm, the measurement position error of some nodes is greater than 50 cm, the maximum packet

loss rate of each node was 2. 5% , and the average packet loss rate was 1. 9% , which met the basic needs
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of greenhouse measurement and is of great significance for detecting greenhouse thermal defect areas and

studying the suitable environment for plant growth.

Key words: greenhouse; three-dimensional temperature and humidity; UWB positioning; intelligent

detection system; STM32
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