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Fig.3 Characteristic curve of reflection(A) and transmission(B) spectrum of rice seed
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Table 1 Results of 5-fold cross verification of indexes of rice quality by stepwise

linear regression based on all-band spectrum

[ A YI1Z4E Training sets MR Testing sets
J1%%: Methods . - -
Dependent variable R? RMSE MAPE/% R’ RMSE MAPE/%
Tk A
E‘_'%uffb] e 0.431 1.525 8.00 0.400 1.655 8.80
Content of amylose
S Bp ol R P A
a *EEH o , 0.714 0.673 10.40 0.683 0.741 11.70
Reflection spectrum Content of crude protein
AL =N
7{”7\“ o 0.538 0.223 1.40 0.476 0.244 1.60
Content of moisture
FURETERY I 0.609 0.037 2.50 0.532 0.043 2.90
Content of amylose
b2 i HEN ST
Transmissi ‘El *{:[EH oo . 0.848 0.041 4.90 0.794 0.050 6.00
ransmission spectrum Content of crude protein
JAL =N
Ko ER 0.546 0.007 0.57 0.506 0.008 0.60

Content of moisture
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Table 2 Stepwise linear regression results of
indexes of rice quality based on characteristic

spectral set of rice grains
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Table 3 Results of variance analysis of real and predicted indexes of rice quality
AR bR H HiE Rl ¥or Fii P
Indexes of rice quality Degree of freedom  Quadratic sum Mean square F-value
2 [8] Groups 1 9.3421E-11 9.3421E-11
B TER S 2.6896E-8 0.999 869
HEEEB R 4114 Interclass 198 0.687 743 0.003 473
Amylose
Bl Total 199 0.687 743
6 G S 1 1.5014E-12 1.5014E-12
oy HIF) Groups 7 1.2114E-8 0.999 912
4 ~lace
Content of moisture 20 Interclass 198 0.024 539 0.000 124
Bt Total 199 0.024 539
6 G S 1 1.9354E-10 1.9354E-10
W o HIF) Groups ’ ’ 1.662E-8 0.999 897
4 P
Crude protein 20 Interclass 198 2.305 620 0.011 645
Bt Total 199 2.305 620
F4 ETHEXEESHRNMEREITER 5H3E XRIELER
Table 4 Five-fold cross-validation results of regression model of indexes of rice
quality based on characteristic spectral set
R A5 YZkHE Training sets A% Testing sets
Dependent variable R’ RMSE MAPE/ % R’ RMSE MAPE/%
'4‘;‘ 2ol A E 1
HeEH TR 0.670 0.034 2.36 0.623 0.039 2.71
Amylose
T A
ﬁﬁ H EE 0.904 0.036 4.47 0.868 0.040 5.03
Crude protein
7] PAZ =X
kel 0.650 0.007 0.51 0.595 0.007 0.59

Content of moisture
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A method for predicting rice quality based on
hyperspectral analysis of rice seed

ZHAO Shuang', SONG Jingyan', CHEN Guoxing', SONG Peng', FENG Hui*, YANG Wanneng'

1.National Key Laboratory of Corp Genetic Improvement, Huazhong Agricultural
University, Wuhan 430070, China;
2.College of Informatics, Hubei Key Laboratory of Agricultural Bioinformatics,
Huazhong Agricultural University, Wuhan 430070, China

Abstract The content of amylose, crude protein and water is an important index to measure the qual-
ity of rice grain. The transmittance and reflectance spectral data of rice grains from 100 rice core germplasm
resources were collected using a near-infrared hyperspectral camera, and the spectral parameters were ex-
tracted to study the method for the non-destructive testing of quality traits in rice seed. Index of rice quality
components was measured using a near infrared grain analyzer after the rice kernel was shelled. A model for
predicting index of rice quality was established using the spectral parameters of rice grains as independent
variables and index of rice quality as dependent variables. The results showed that the modeling effect of
transmission spectrum was better than that of reflection spectrum when a single spectral model was used.
Combined with characteristic spectral sets of transmission and reflection, the R* of the model for predicting
crude protein, amylose and water was increased from 0.74 to 0.91, from 0.40 to 0.69, and from 0.53 to
0.68, respectively. It is indicated that the modeling effect can be improved by using both spectrum of trans-
mission and reflection, and index of rice quality can be predicted nondestructively by using the spectral pa-
rameters of rice grains.

Keywords rice; rice quality ; nondestructive examination ; hyperspectral ; prediction model
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