201947 A Zzﬂk*ﬂﬁﬁﬁ'?& % 50 & W)

doi:10. 6041/j. issn. 1000-1298.2019. S0. 038

ETETWERMN L EREENRS

wmIEE ERE $% B FFE

(1. PRI R%EE 585 TR, L 100083 ; 2. L5 Tolk K22 F5 B 546 TR, Jba 100124)

FEE . T SEEE I SR R T BT AT I A R RS, R R H B RE AR
G5 3B IS TR AR A BRI 4 S K R IR R L S S K L AR T AR E . R R IR AR A
T IRBEIR T A E KRN RS I R AT, R R 5 IR S B R AR R R IREA L 1°C Bk p
IYIRARAEAL 0. 138 6 kHz, N TG ZIIEJEHME TR, 7E 50. 4 ~65. 5°C Hl — 18. 0 ~23. 6°C IFREE kAT H 35k &R
M SEE 25 R s, RGBSR B A IRR R AR W HRisfT,

KR, IR (LIREY; AN (LA IR R

FESES, S237 ERARIRED: A XEHS: 1000-1298(2019) S0-0243-05

Soil Moisture Monitoring System Based on Narrow Band Internet of Things
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Abstract; Moisture content is the most direct and necessary index to analyze and judge agricultural
drought, realize water-saving irrigation and hydrological forecast. In order to grasp the information of soil
moisture content in time and accurately, a soil moisture monitoring system based on narrow band internet
of things (NB — IoT) was designed. Circular cylinder was adopted by the probe of the system. The
moisture content of soil was measured by the output frequency of the frequency divider in the probe, and
the capacitive soil moisture sensor was calibrated. The calibration experiment of the sensor showed that
the calibration curve adopted the cubic polynomial curve of the output frequency of the sensor, and the
correlation was good, and the determination coefficient can reach 0.985 1. The influence of
environmental temperature change on the measurement accuracy of soil moisture content was analyzed
with a thermostat, and the temperature change of 1°C and the frequency division of the probe was
0.138 6 kHz, a first order linear equation was obtained to compensate the influence of ambient
temperature on the frequency output of the sensor. Soil moisture content was measured at 50. 4 ~65. 5°C
and —18.0 ~23.6°C. The results show that the system can run stably and reliably at high temperature
and low temperature.
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Fig. 1  Principle diagram of soil moisture monitoring system based on NB — IoT
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Fig.2 Sensor and PVC connecting pipe model
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Tab.1 Measurement results by drying method and sensor
TR/ AR AR S
1 2 3 4 5 6 7
5.71 11.44 13.65 18.95 24.16 27.04 29.97
838.9 786.9 734.0 698.1 677.2 657.8 671.7
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Fig.6  Frequency response to temperature change
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