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Fig. 1. Photograph of the attenuation and

222 H1EEd ¥ SA3FHYF
phase measurement system.

AEEYY AAL oladoln A
w7t 3% o 2stE E¢HUY r&(leakage)S HA 3387 3t E<tEL 23
719] 28} o] A<l 1552z N oen FAE 02mz 3% tH(Nelson and Kraszwski, 1995).
ojm] Mute] EHAYI & MEEHY vHlE= X-band MY HF3H Y7t 25~3.75emo) &
2 HAg o g olde FHAE sty 425mZ Yo MEFUY AVE 425
%x11.96x 1552 (788.88cm) = Al =&} o}

23 AREA F3
A MEEUA A7 g o BHFH A4e 2HW g, AEFT NEE 32

sl dolxl= A FH AFE %A 2L g, |5, e
o] Ao)g olgdte EAMaUT FA=EE 5 A=—20log|Sy
O= ¢+ 2 (1) .

o] AEAF Sad 27 HAGS
3} o] EAETH

AEEZGU AlE7 98 W, & FAFAT
el MEEUS #FAFH AL HldA
BE viep I

os A1) g7, A=42(dB)

0= AA )42 (degree)
¢= 94 o] (degree)
n=A3F

—187—



Table. 1. Attenuation and phase of the sample holder without samples.

Item 9.0Gk 9.2G¢ 9.5Gk 100k 10.5Gk
Attenuation(dB) -247 -1.23 -2.82 -0.70 -4.25
Phase (degree) » -160 -138 146 130 121
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Fig. 2 Electromagnetic wave normally
incident on the dielectric medium.
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Hg. 3. Bulk density dependence of the dielectric properties of Hwasung rough rice at indicated moisture
contents, 950k and 24°C.
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Fig. 4. Bulk density dependence of the dielectric properties of Ilpoom brown rice at the
indicated moisture contents, 956 and 24C.
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Fig. 5. Bulk density dependence of the dielectric properties of Jinyang barley at the
indicated moisture contents, 9.5@ and 24C.
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Fig. 6-8. Comparison of dielectric constants for the measured and Noh & Nelson's results for
Hwasung rough rice.

33 AREAHE ol &% & &3 22 AY

A7t ANRgE FAY o A8 LR we FAFYC] AR o|d wa J
ARe ZAZH 9407t AA "ot ol AEAES IF¥S g 4 (NE Z¥HE
o) AR YdFFE 92 AdFA7F FHIAI(Meyer, 1981, Nelson, Kraszewski,
1992, etc.).

B Q

2z A7 olgte §5E FHAFXNE ML A He A4 E BF FF
& 228 Tk sted BAF 2AAzRg JFSAZZ Y Jide] FdHog oY
3 H]go] Bo] EviE dHol gtk oY FE 1A E A7 FEEES 4
Fute] BAE ol &39 MHEUEE EAHu U #EA o5H 2 ¥4E
2d [ - 08 /M3 ARN S AAse AELEY g0l 1| e e 53
zdg JpEssdh

2d [ : (®/A)=axMC(%)+b

¥d O0: A=aXp,+b

Aq71A, a, b = AAASF

HARA A 2 D H3o)AM RiEug Zo) Awzoz RANY AAZAF7 2L Y
ARAASFRY A JeEldth et FEYES RS d5E FHY F/ AAR o)
g A Yot 5L #5489 o] /Me¥ Aeg deHU.



Table 2. Regression analysis expressing Table 3. Regression analysis expressing
relationship between the ratio of phase shift @) to relationship between the moisture density (pn) and

attenuation (A) and moisture content of Hwasung attenuation (A) of Hwasung rough rice at different
rough rice at different frequencies. frequencies.
F c Regression P Regression
TeQUENCY | Coefficients | R* |SEC SEC/y Tequency| Coefficients R* |SEC| SEC/y
(Gz) (Gh)
a b a b
9 -1.579160.1470.9369/1.986| 0.065 9 156.091 | -6.346 /0.9849(0.533] 0.051
9.2 -2.000|69.54810.9134/2.987| 0.094 9.2 162.962|-7.2180.9925(0.437| 0.042
95 -1.290/51.97010.9363|1.632| 0.059 95 160.545{-5.81310.9919|0.446| 0.039
10.0 -2.527186.000(0.918113.903| 0.088 10.0 179.175{-9.0990.989410.574| 0.056
105 ~-2.185(78.00210.9325|3.040| 0.073 105 194.262|-9.519(0.9878(0.665| 0.059
*Regression Model I @ (®/A)=axMC(%)+b * Regression Model I : A=axp,+b
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