P-ISSN 0858-4435
E-ISSN 2651-1231

NnsarsImenmansuasmalulad  Homepage : http:/li01.tci-thaijo.org/index.php/tstj
i 30 atiuil 5 (Fusou-ganau 2565) Wil [37-49]

FTUUATIIAAMNTUANLUULIMTAURERI8ATUANMDES
Non-contact Soil Moisture Content Determination

System Using High Frequency Signal

Unusitse] sunasus T’ weliua 21ouas’, Useiu Ana®
Py TINeINITIANIT UM IneraeTIvAnTIlnnssal Sunys 22000
*aauzinaluladgnarmnysy umamerae i) lwwssal Sunys 22000
Paponpat Thanasetwatthana', Pornpimon Chaisaeng” Prapan Leekul®”
Faculty of Management Sciences, RambhaiBarni Rajabhat University, Chanthaburi 2200
’Faculty of Industrial Technology, RambhaiBarni Rajabhat University, Chanthaburi 2200
Received 20 April 2022; Received in revised 15 August 2022; Accepted 23 August 2022

UNANEYD

sruupTiReTuA AN sUsEandldfdsnunsasioutes 2 Afunud Wenmivtnuas
uenszfuAmNTURLUUISsduia Tnsendeanaudimeiihiunnssfuresiuusazsysuautuiidena
RomdnunisasourasnauaLd Lﬁ'aﬁﬁagaisﬁurﬁ”lé’nmumsasﬁ'amﬁauﬁ“vﬂ’;m%uuﬁl,mwﬁl,l,az
Faaula sruunsiaUszneumenirdwmazsy madwihminiidiaidsiuanudi 2.40 way 2.45 Ang
B304 Tnoaindnisdioonadeas 1 Awd uavdioenidsnuseaeenALdlasuniseenuuUiaf 1
Tuduresnpsuimihisuidnumsazieunduainausiets Ingldasonniaunmdsd 2 wasfdeeu
AruflasugniuAsuduussiulnihnszuanseiiensasmaduidanu mnduasudutoyafdvaun
10 U wazdsvananadouadnlulnsreulnsaaes msmnaeunsiaiaRuiasn 8 sydu finnutudosas
0, 5, 10 919 35 Iﬁl,mﬁumiazﬁaummamm’mﬁLa?{&mgjﬁ 0.806, 0.868, 0.907 94 1.194 Tiaf Mua1RU
Funeldindenrutuiniudamalimginunisastounduiivtusgsiinnuduiusuarlieauionain
avamegiitorar 3.18 Al 0.065 Taadidemutiudesay 5 Andeavumnsguadsegil 0.179 wandl

9 Y

Wivdnszuuiadesnmazianuanunsatunsasainanudulsegnaiussansam

AENARY: TTUUATIINAMNTLAY; ANUluRY; NMsasTiouveInduaIud

*Q’%Uﬁwawwmm: prapan.l@rbru.ac.th doi: 10.14456/tstj.2022.50



Thai Science and Technology Journal Vol. 30 No. 5 September-October 2022

Abstract

The non-contact measurement of soil moisture content is proposed by applying the reflect-
ed power of two signal frequencies based on the difference in electrical properties at each moisture
content level. The strength of reflected signal is affected, and then data are collected, analyzed and
decided the moisture content level. The measurement system consists of the transmitter and the
receiver parts. The transmitter generates two signal frequencies at 2.40 and 2.45 GHz and switches
one frequency at a time to transmit via the first designed patch antenna. The receiver receives the
reflected signal from the soil sample under test via the second patch antenna. The received power
is converted to DC voltage by the power detector circuit and then is converted to 10-bit digital data
to process in a microcontroller board. In the experiments, the moisture content in soil was measured
at eight levels from 0%, 5%, 10% to 35%, providing the average reflected powers of 8.06, 8.68, 9.07
to 11.94 mV, respectively. It can be noticed that the reflected power increases relatively with the
increasing moisture content, with the maximum error at 3.18%. The sensitivity is not less than
0.065 /5%, and the average SD is at 0.179. Consequently, the proposed system is stable and able

to determine soil moisture content effectively.

Keywords: Soil moisture content determination system; Soil moisture content; Reflection of signal

frequency
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Figure 1 Schematic of patch antenna
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Figure 6 Soil moisture measurement with patch

antenna
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Table 2 Magnitude of |S21| of soil at various moisture levels

Moisture content (%) 0 5 10 15 20 25 30 35

f=240GHz -36.81 -36.27 -35.39 -3517 -34.07 -3356 -32.71 -32.06

S,, (dBm)
f=245GHz -37.09 -36.33 -35.42 -3524 -3520 -33.59 -3281 -32.13
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Figure 7  Architecture of the proposed soil moisture content determination system
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