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Study on germination rate of rice seed based on uninformation variable
elimination method

QU Ge', CHEN Zheng-guang', ZHANG Qing-hua’
(1. College of Electrical and Information Engineering , Heilongjiang Bayt Agricultural University , Daging 163319, China; 2.Department of Computer Engi-
neer, Daging Technician College, Daging 163254, China)

Abstract: In order to solve the problems of long test period and complicated operation of conventional methods for
determining germination rate of rice seeds, a method of rapid detection of germination rate of rice seeds was put forward. In
this study, the seeds of japonica rice Wuyou No.4 in Wuchang City of Heilongjiang province were taken as the research ob-
ject. Firstly, seven groups of seed samples (60 samples in each group and 420 samples in total ) were placed at a tempera-
ture of 45 °C and humidity of 90% for artificial aging at different time periods of 0 d, 1 d, 2d, 3d,4d, 5dand 6d, re-
spectively. Secondly, the germination experiment was carried out after collecting the spectral data of each sample of rice
seeds. Monte Carlo cross validation method was used to remove abnormal samples of spectral data, and UVE method was
used to select the characteristic wavelength of the whole spectrum data. The spectral data were reduced from 184 5 data
points to 524 data points. Finally, PLSR prediction model was established based on the 524 data points. The predictive set
determination coefficient R of the model was 0. 817 0 and RMSEP was 2. 183 0. The results showed that the parameters of
PLSR model after dimension reduction by UVE method were better than those of full spectrum model. Therefore, the UVE

characteristic wavelength selection algorithm provides a
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Fig.1 Near-infrared spectrogram of all rice samples
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Fig.2 Mean and standard deviation distributions of root mean
standard error of prediction( RMSEP) for one-day ag-

ing rice seed samples
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Table 1 Statistical table of parameters related to germination rate of rice seeds in different aging periods after eliminating abnormal samples

5 B Eig;ﬁ BRI E (d)
0 1 2 3 4 5 6
KRR (%) SIBRTT 97 95 93 91 88 85 81
SR G 97 95 93 91 88 85 82
Frififm 22 (%) ST 1.448 1.937 2.182 2.108 2.118 2. 887 2.361
SR I5 1.230 1. 855 2.021 1.828 1.857 2.380 1.924
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Fig.3 Wavelengths selection results with UVE algorithm
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Table 2 The statistical table of parameters of sample set divided by
SPXY method

B emae pertrn ﬁfﬁm” .
FHE mKE fUME
0 KIESE 37 96 99 94
BAIESE 18 97 98 94
1 RIESE 37 95 98 92
Uoan s 18 96 98 93
2 KIESE 37 93 98 88
IIFSE 19 93 97 90
3 R IF4E 37 91 95 87
UanE s 19 92 95 88
4 IESE 37 88 92 85
e 19 89 92 87
5 KIESE 37 85 90 81
IR 18 86 88 82
6 IESE 37 82 87 78
Uoan s 18 82 84 80

*3 REERETEHKRIRICEEINEMEREERNITNSH
Table 3 Evaluation parameters of the calibration model before and
after wavelength selection by uninformation variable elimi-

nation method

KA Eigg R? SECV ~ RMSECV
Ety i 1 845 0.8755 0.766 6 2.5767 2.5718
UVE 524 0.8941  0.7994 2.4184 2.4137
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Fig.4 The correlation between measured value and predicted

value of rice seed germination rate
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