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Fig. 1 Sample holder for single-kernel brown rice.
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Fig. 2 Dimensions for brown-rice hardness measurement.
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Fig. 3 Hardness distribution of brown rice by external
quality or moisture content.
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Fig. 5 Mean absorbance spectrum of brown rice with reference to quality
or moisture content.
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Fig. 6 Learning and prediction with reference to quality, having the original
absorbance spectrum over the whole wavelength as input for the network

analysis,
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Fig. 7 Learning and prediction with reference to moisture content, having the original
absorbance spectrum over the whole wavelength as input for the network
analysis.
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Table 1 Comparison of models for measuring brown-rice hardness
by external quality.

Input
band/wave Non-pretreated Pretreated
-length
Calibration Prediction Calibration Prediction
RMSE RMSE
Input band R |BIAS |SEP | R R |BIAS | SEP | R
/SEC /SEC
Overall
(900~1,90 81164 0.6507 |-0.4593 |7.8693 |0.6916 18733 0.9849 |-1.5884 [10.3403 |0.4604
" IRMSE | ; : ; RMSE | ) ) )
0 nm)
5 water- |8.3971 06199 |-0.6094 |8.0533 |0.6760 7.3663 0.7261 |-0.5415(10.1872 [0.4048
bands RMSE |, ) ' ’ RMSE |~ ’ ’ '
2 water- 9.03 .
3 05734 |-07114 [83572 10.6403 9.3925 05295 |-0.7914 {10.2201 |0.3411
bands SEC SEC

Table 2 Comparison of models for measuring brown-rice hardness
by moisture content.

Input
band/
Non-pretreated Pretreated
wave-
length
Input Calibration Prediction Calibration Prediction
band RMSE R BIAS | SEP R RMSE R BIAS SEP R
e lsEC /SEC
Overall
8.1983 1.4983
(900~1, 0.6709 [-0.5459 18.8439 |0.6377 0.9898 (0.9437 112.6406 |-0.0804
RMSE RMSE
900nm)
5 water {9.6820 7.4989
0.3852 |-0.8107 |10.4035:0.3129 0.7013 |1.5138 |14.7725 |-0.1805
-bands |RMSE RMSE
2 water [10.3962 10.7803
0.2090 [-0.5022 |10.9107|0.1438 0.1473 |-0.1763/10.6940 [0.2198
~-bands |SEC SEC
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