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Development of Moisture Content Measurement Device for
Paddy Rice using Microwave Free Space Transmission
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ABSTRACT

This study was conducted to develop a grain moisture meter using microwave free space transmission technique
at X-band frequency. The 10.5GHz microwave oscillator using a dielectric resonator was designed and fabricated to
transmit electromagnetic wave through standard homn antenna to a sample holder with the wetted Hwasung and
Chuchung rough rice(12.00 ~26.25%). To detect the output voltage of transmitted wave from receiving homn antenna,

the detector was composed of shottkey diode and RF impedance matching circuit. The regression model for

measurement of grain moisture content was developed. Its correlation coefficient and standard error of prediction

(SEP) were found to be 0.9882 and 0.657 respectively between measured and predicted moisture contents.
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Fig. 5 Schematic diagram of the prototype
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Table 1 Regression analysis expressing the moisture density(p,) and logarithm of grain
temperature(T) dependence of the logarithm of output voltage(V) at Hwasung rough
rice and room temperature (17C)
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Fig. 9 Plot of measured moisture content vs. calculated and predicted moisture content by

equation(5).
A71A, V = YA AA=Z 1 #
T =Ag2zo AdzT %
A, B, C = gAAF

AAEH 23 B 1004 i v 2ol $4E
224 ndo AAASE 09809, RMS Q24 0.1257
2 e} AEUES L5 FBe RAT £ 9
£ @4e 270 5T A0 BRI A
o BAFHS $% Az FAANE o gkl
e AG)e 2L F5E 39 SEAPAL A2
asict

100
MC(%) = (0.2779 - 0.0120T — 0.0312V) X —+
(&)

A71H, MCCh) = £B71 % B4&%)

AEE 7] AG)E ol g3 FEE ASaD
AERe Mg 2o 19 IGOIA BE ve 2
o] Arg A2, SEP, bias7} z+2} 0.9882, 0.657, 0.5752)
AYEZ B5e 370l H5¥ oz BHHY
oh.

4 Rty HE

B d 7= X-band T} 9] 10.5GHz F3}4E o] §
o) A2 B48e SR8 9@ vlolAz §
S FAE A - ALE TS FFEBA A
13.61~26.25%w.b., 12.03~26.00%w.b.¢1 34 v] e}
e Aoz s B4e ZRRANEAY s
g AR A3 FAIAL. olF Astel

—-241-



;

55 YNATHR 24P A35 19993 68

A wpolagst A9 BAINE HA - A2t
BHe At AAREFH LS4

Uetg it stoj 223 A

EJ] o] R EE o] §5to] A 23Ut AEE uho)
A2 $54 FAE ol 43t B 9 g g mE
cloja st FAELS FAE 234 FrEH AE
Y7t Fobgel met 2H AL A A5 T3
o2 Ao FYT® FFEoM AR &%
7t MM T A FH oz Faste TS et
Wt AEEEE 257 A% dAAZA F5E

I AEURY Fo02 BPHE FEYEE o] &3
ol 2934 474]—— A 23 g5t g2
FFE EHo] JsE Aoz EAHAG. A8
=g FEUEE 5 *‘d'ﬂfri 3t 2HHLE o
52 £ 3le 2dE ML s F4E 5 5=

A2 A A}
=

qoz Wasgon ALe 4348 0§
G ASYH AR HLS B3 F8A

%9} SEC7} 22} 0.98879} 0.6652 el on o]
o HolB g ol fate] AS @} ASge vn A
3 Ars A 49} SEP/E 2442 0.9882¢) 0.657% vhelyd
o
3 a2 s
L 271%.1997. 259 2% 3te} vlol 22 §2
=4 0 AL LA BHE SHEA 7
o] B AT ALRLT T =L

2. Floch, J. M. 1995. Technique allows simple design
of microwave DROs. Microwaves & RF. 107-112.

3. Henaux, J. C.,, G. Vernet and R. Adde. 1983.
Synchronization Effects in a Submillimeter

Josephson Self-oscillator. IEEE Trans. Microwave

10.

11.

12.

—242—

. Kraszewski,

Theory Tech, Vol. MTT-31. No. 2. pp. 177-183.

. Hewlett-Packard. Designing detectors for RF/ID

Tags. HP Application Note 1089.

. Hewlett-Packard. The zero bias schottky detector

diode. HP Application Note 969.

. Kandala, C. V. K,, R. G. Leffler, S. O. Nelson and

K. C. Lawrence. 1986. Capacitive sensors for
measuring single-kernel moisture content in comn.

ASAE Paper No. 86-3004.

. Kim, J. H, K. B. Kim and S. H. Noh. 1997. New

density-independent model for measurement of
grain content
techniques. J.  Electrical
Information Science 2(4):72-73.
A. W. and S. O. Nelson. 1991.

moisture determination in

moisture using  microwave

Engineering and

Density-independent
wheat by microwave measurement. Transaction of
the ASAE 34(4):1776-1783.

. Miyai, Y. 1978. A new microwave moisture meter

for grains. Journal of Microwave Power 13:163-
166.

Nelson, S. O. and A. W. Kraszewski. 1990. Grain
moisture content determination by microwave
measurements. Transaction of the ASAE 33(4):
1303-1306.
Okamura, S. 1981.
measurement of grain by microwave. Journal of
Microwave Power 16(3&4):253-256.

Trinogga, L. A, G. Kaizhou and I. C. Hunter.
1991.

Horwood Limited. 311-313.

High-moisture  content

Practical microstrip circuit design. Ellis



