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Fig. 1 Schematic diagram of near infrared reflectance spectrum acquisition system
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Table 1 Statistical analysis of MC of Hami big jujubes samples
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Table 2 Prediction results of GA-ELM model established

by different kernel functions

1% B R. RMSEC R, RMSEP RPD
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Fig. 2 The influence of the number of neurons

in the hidden layer on the network
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Table 3 Prediction results of SVM, ELM and GA-ELM

models by different sectral preprocessing methods

Wik K4 o 4 RPD
BRSOk R. RMEC R, RMSEP
SVM  None 0.9449  0.0113 0.9265 0.0114 2.6540
SNV 0.9765 0.0075 0.9530  0.0020 3.3184
ELM  None 0.8973 0.0152 0.8837 0.0141 2.1361
Norm  0.9220 0.0132 0.9203 0.0123  2.5558
. None ~ 0.9719  0.0081 0.9283 0.0112  2.689 6
CAEIM o0v  0.9808 0.0068 0.9627 0.0082 36972
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Table 4 Results of GA-ELM modeling for MC with

different wavelength selection algorithms

i %fNi PeiE® LLES RPD
K R. RMSEC R, RMSEP

SNV 247 0.9808 0.0068 0.9627 0.0082 3.6972
si-PLS 52 0.9779 0.007 1 0.957 1 0.007 1 3.4498
s-PLSHGA 42 0.9748 0.0076 0.9574 0.0093 3.464 3
sFPLS+SPA 11 0.9777 0.0072 0.9358 0.0115 2.8367
GA 115 0.9776 0.0073 0.9527 0.0073 3.2918
GA+SPA 13 0.9828 0.0063 0.9623 0.0063 3.6788
SPA 14 0.9842 0.0061 0.9675 0.0079 3.9528
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Study on the Moisture Content of Dried Hami Big Jujubes by
Near-Infrared Spectroscopy Combined with Variable
Preferred and GA-ELM Model

WANG Wen-xia'?, MA Ben-xue'" , LUO Xiu-zhi'"*, LI Xiao-xia""*, LEI Sheng-yuan'?, LI Yu-jie!"*, SUN Jing-tao’

1. College of Mechanical and Electrical Engineering, Shihezi University, Shihezi 832003, China

2. Key Laboratory of Northwest Agricultural Equipment, Minstry of Agriculture and Rural Affairs, Shihezi 832003 China
3. College of Food Science, Shihezi University, Shihezi 832003, China

Abstract Moisture content is an important index in the drying process of Hami big jujubes which has an important influence on
its appearance, taste, storage and transportation. Therefore, in order to realize the accurate prediction of the moisture content of
Hami big jujubes, GA-ELM prediction model of the moisture content of dried Hami big jujubes was studied by using Near-Infra-
red spectroscopy combined with variable preferred method. In order to improve the stability and prediction accuracy of the mod-
el, the effects of kernel function and the number of neurons on the GA-ELM prediction model were discussed. Various pretreat-
ment methods were used to deal with the spectrum of the whole band. The comparison analysis denoted that the standard normal
variation (SNV) method was the best. The characteristic wavelengths were screened from the range of 927. 77~2 501. 14 nm by
combining with successive projection algorithm (SPA), the synergy interval partial least squares (si-PLS, genetic algorithm
(GA) and their combination algorithms after processing of SNV. Respectively, the corresponding GA-ELM prediction model
was established. The GA-ELM model with 14 characteristic wavelengths screened by SNV and SPA had the best effect while
compared with the full-band GA-ELM model. Furthermore, the predicted results could be given as follows: R. and R, are 0. 984



5% 2 3 St 5 ik b 549

2 and 0. 967 5, RMSEC and RMSEP are 0. 006 1 and 0. 007 9 while RPD is 3. 678 8. The results denoted that the SNA+SPA+
GA-ELM method can realize the accurate prediction of moisture content of dried Hami big jujubes and provide a reference for the

application of near-infrared spectroscopy in the on-line detection of dried Hami big jujubes.
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