201743 A Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 % 55 3

doi:10.6041/j. issn. 1000-1298.2017. 03. 023

B T e e % oy o 2 B 350K 43 A LA 3]

L &% mIw BR=Z ERT K T w4aH

(P ERL R 2= R E B S HAR TR, Jbat 100083)

FE . ) R S S b R S A PR A b R K A, BT T — I AR B 2 T A A% e (TDT) SR B A 4
K A3 WA o 4SS A Sk SR FH R o 8 PAT 19 [0 B8 25 440, {5 5 7 R Sk 1 PR A% J , 0 o WU Sk vl 98 A 1 SR P 1Y
A2 i BT TR0 2t 3 58 0 A R B, P O SR E R A B R K A I A S E R K b A S U TR A
22U B [l B S5 R 4R 3k (DL TDC — GP2 i [ [A] g ) 42 505 7 2 4% 0 19 % i B TRD000 58 #f J8% R DL LPC2132 ARM F 425 ] #%
R A% B A ) L B2 B o 3 e A 9 A RN R A S e, B R TR U RSk i I 2 A R A T U R SL Y
A TR U B Sk ) 4242 i )R] R 34 5 A 18 22 0 43,9 ps, DU 52 A HL 8 AR 3 7 AR 12 22 9 0. 791, i il TOPP 75 72 U
B+ A KR DRI 2E N 0.029 em®/em® B 4+ HEA K R B TR 22 8 0.039 em®/em®, R E
B 53 14 Bt S 12 i - 39 43 I S AT L v A ) - A o R B AR S K R

KW LIRS BRI B2 5 A R R

hESES: 237 MEEARIRAD: A XEHE: 1000-1298(2017)03-0181-07

Soil Moisture Meter Based on Time Domain Transmission Principle

FENG Lei YANG Weizhong SHI Qinglan DONG Qiaoxue XU Yun GAO Hongju
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to measure the soil moisture in real time, quickly and accurately by using time
domain measurement technique, a low cost soil moisture measuring meter was designed based on time
domain transmission (TDT) principle. The probe of TDT meter adopted structure of closed loop, so that
the signal was transmitted on the probe in one way. The permittivity of soil was measured by measuring
the transmission time of electromagnetic wave in soil medium, and the soil moisture was obtained through
soil calibration equation. TDT meter was composed of a high frequency pulse signal source, a coaxial
transmission line, a probe in U-shaped loop structure, a transmission time measuring circuit using TDC —
GP2 time interval measurement chip as the key component and a control circuit using LPC2132 ARM
micro controller unit as key component. Through the standard solution test and soil test, it was proved
that the measurement results of TDT meter with double U-shaped probe were better than those of single
U-shaped probe. The root mean square error (RMSE) of transmission time measurements by using TDT
meter with double U-shaped probe was 43.9 ps, and the RMSE of dielectric constant measurements was
0.791. Using TOPP equation, the RMSE of soil moisture measurements in sand soil determined by TDT
meter was 0. 029 cm’/em’, and the RMSE of soil moisture measurements in loam soil determined by TDT
meter was 0.039 c¢m’/cm’. The results showed that the soil permittivity and soil moisture could be
measured accurately by using TDT soil moisture measuring meter.
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Fig. 1 System schematic of TDT soil moisture meter
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and TDT meter with probe
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Fig.7 Measurement results of signal transmission time

along probe in organic solution by TDT soil moisture meter
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percolation gravimetric method
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