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Development of Correction Equation and Characteristics Evaluation for Moisture
Meter of Microwave Resistance Type

H. Y. Jeon

T. H. Kang

C. S. Han

This study compared moisture content measured by moisture meter of microwave resistance type(MMMRT) and standard

moisture content of paddy, and developed the correction equation using linear and curvilinear regression analysis, and to

explore its significance test. The correction factor according to the range of moisture content was developed to improve

the measurement precision of MMMRT. The results were as followings.

The coefficients of determination of correction equation by linear and curvilinear regression analysis with comparing the
MMMRT and standard moisture content were 0.946 and 0.968, respectively. The moisture content error of MMMRT and
standard moisture content measured after the MMMRT were corrected by moisture content rate of every 5% using the

correction equation by curvilinear regression analysis appeared with 0~0.5% and 0.9~1.8% respectively in the moisture

content range of 15~20% and 20~25%.

Keywords : Moisture meter, Microwave resistance type, Paddy, Correction equation, Regression analysis
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Fig. 2 Principle circuit of moisture content detecting.
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Fig. 3 Attenuation vibration by electric resistance of moisture
content.
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Table 1 Error distribution of moisture content measured by standard oven method and MMMRT not corrected

Error of Standard moisture
content and MMMRT (%)
5~6 4~5 3~4 2~3 1~2 0.5~1 0~0.5
Standard moisture content (%)

25~30 7 8 6 6 7
20~25 - 9 16 16 7 -
15~20 2 15 31 32 16 1 -
10~15 - - 4 6 5 - -
Total 9 29 47 62 43 14 7
Error occurrence ratio (%) 42 134 21.8 28.7 19.9 6.5 32
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Fig. 5 Comparison of moisture content measured by standard oven
method and MMMRT not corrected by linear regression analysis.

Table 2 Analysis of variance by linear regression analysis

Source DF | Sum of Square | Mean Square | F value
Model 1 4695.41 4695.41 3745.51
Error 212 265.77 1.24 -

C Total 213 4961.17 - -

Table 3 Regression coefficient of linear regression equation by
statistical analysis

. Parameter| Standard Confidence limits:95%
Variable . t value
estimate error Upper Lower
Intercept (a) | 8.347 0.217 | 38.556 | 8.804 7.951
Slope (b) 0.642 0.010 | 61.201 | 0.661 0.620
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Fig. 6 Comparison of moisture content measured by standard oven
method and MMMRT not corrected by nonlinear regression
analysis.
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Table 4 Analysis of variance by nonlinear regression analysis

Source DF | Sum of Square | Mean Square | F value
Model 2 4804.85 2402.43 3242.78
Error 211 156.32 0.74 -

C Total 213 4961.17 - -
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Table 5 Regression coefficient of nonlinear regression equation by
statistical analysis

Confidence
limits:95%

Upper Lower

Parameter | Standard

. t value
estimate error

Variable

Intercept (a) | 2.233 0.530 4215 3.277 1.189

Slope (b) | 1256 | 0051 | 24543 | 1356 1.156

Slope (c) -0.013 0.001 |-12.154 | -0.011 -0.015
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Table 6 Correction factor calculated by linear regression equation

. Moisture content of . . Error .
Range of moisture Estimated moisture content Average of correction
content (%) MMMRT B (%) A-5 factor (%)
A (%) (%)
11 154 4.4
12 16.1 4.1
11~15 13 16.7 3.7 3.7
14 17.3 33
15 18.0 3.0
16 18.6 2.6
17 19.3 23
16~20 18 19.9 1.9 1.9
19 20.5 1.5
20 21.2 1.2
21 21.8 0.8
22 22.5 0.5
21~25 23 23.1 0.1 0.1
24 23.8 -0.2
25 24.4 -0.6
26 25.0 -1.0
27 25.7 -1.3
26~30 28 26.3 -1.7 -1.7
29 27.0 -2.0
30 27.6 -2.4
31 28.3 -2.8
32 28.9 -3.1
31~35 33 29.5 -3.5 -3.5
34 30.2 -3.8
35 30.8 -4.2
36 314 -4.5
37 32.1 -4.9
36~40 38 32.7 -53 -53
39 33.4 -5.6
40 34.0 -6.0
40 40
# Standard oven method, % (w.b.) # Standard oven method, % (w.b.)
3 O Moisture content with Hopper scale, % (w.b.) 3 0 Maisture content with Hopper scale, % (w.b.)
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Fig. 7 Comparison of standard moisture content and MMMRT
moisture content corrected in 5% by linear regression equation.
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Fig. 8 Comparison of Standard moisture content and MMMRT
moisture content corrected in 5% by nonlinear regression equation.
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