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Table 1 Comparison between predicted value and referenced value of unknown samples
No. Ethanol/vol % pH Rest Sugar/(g -+« L™ 1)
True IR o/ % True IR 8/ % True IR &/ %
1 13.74 13. 65 0. 60 3. 87 3. 88 0. 26 0.62 0.61 1. 18
2 13. 65 13.72 0.51 3. 60 3. 60 0.02 1. 06 1. 05 0.19
3 15.09 14. 90 1. 24 3.67 3. 69 0.73 1. 15 1. 15 0.12
4 14. 43 14. 37 0. 36 3.70 3.69 0. 10 1. 16 1.17 0.58
5 13.97 14.17 1. 47 3. 64 3.66 0. 55 1. 37 1. 40 2. 36
6 13. 66 13. 65 0.08 3.68 3.69 0. 36 1. 45 1. 44 0.18
7 13.23 13.12 0.77 3.77 3.75 0. 40 1.52 1. 55 2.46
8 13.51 13. 46 0. 33 3.63 3.63 0. 05 1. 60 1.61 0. 64
9 14. 05 14.02 0. 20 3. 82 3. 81 0.09 1.75 1.71 2.29
10 13.90 14.07 1.28 3. 66 3. 64 0. 38 2.08 2.07 0. 31
11 14. 36 14. 38 0.19 3.85 3.85 0. 04 2.19 2.21 0.93
12 13. 95 14.01 0. 48 3.79 3.75 0. 90 2. 36 2.34 0. 56
13 14.12 14.02 0. 65 3.70 3.71 0. 36 2.45 2. 46 0.51
14 14. 63 14.07 3. 80 3.53 3.53 0.02 2.59 2.59 0.21
15 13. 45 13. 45 0. 06 3. 48 3.50 0.67 2.68 2.65 0. 80
16 12. 84 12. 87 0. 25 3.71 3.70 0. 30 2.74 2.72 0.62
17 14. 27 14. 34 0. 49 3.76 3.74 0.47 3. 80 3.78 0. 38
18 13.61 13. 60 0. 08 3. 64 3.62 0. 50 4. 10 4.11 0.22
19 12. 79 12. 88 0. 70 3.70 3.68 0. 47 4.24 4.17 1. 50
20 14.02 14. 28 1. 83 3.68 3.67 0. 30 4.32 4. 34 0.58
21 14. 22 14. 25 0.22 3.63 3. 66 1.02 5.62 5.63 0.12
22 14. 25 14. 42 1. 20 3.70 3.71 0.42 6. 40 6. 38 0.23
Omax 3. 80 1.02 2.46
8/ % : relative deviation; Omax: maximum relative deviatio
Table 2 Comparison of the calibration models of main quality parameters of
red wine constructed by PCR, PCA-NNR and ICA-NNR methods
Lteme Ethanol/vol % pH Rest Sugar/(g+ L 1)

PCR PCA-NNR  ICA-NNR PCR PCA-NNR  ICA-NNR PCR PCA-NNR  ICA-NNR

Parameters PCs=15 g(o:ls:lfli 1\112(1 :46 PCs=17 15;;;197 1312/55;)7 PCs=10 I\PIE;::‘(; 1\112/53147
RMSEP 0. 316 0. 306 1.5 0.025 0.038 0.017 0. 694 0. 506 0. 181
r 0. 818 0. 910 0.989 4 0.963 0. 914 0. 983 0.871 0.921 0. 994

PCs: PCA(The number of principal components in PCA)

T HPATH 8 PCR 7. LA PCA 2 i 45 4 &
) £ 1] 15 (PCA-NNR) Jy 2% 43 591 8 37 21709 32 22 ) ot 2 500 e
IEAETY, I SARSC T 7 AR b . AR 32 B S BT M 4R

B HEREAE R ILEE 2, o PCA-NNR J5 vk i HI B4 i 28 0 2%
4589 5 ICA-NNR kg — M/ . HE PCR 5 PCA-ANN Jr
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Detection of the Main Quality Indicators in Red Wine with Infrared
Spectroscopy Based on FastICA and Neural Network

FANG Li-min, LIN Min*

College of Metrology and Measurement Engineering, China Jiliang University, Hangzhou 310018, China
Abstract For the rapid detection of the ethanol, pH and rest sugar in red wine, infrared (IR) spectra of 44 wine samples were
analyzed. The algorithm of fast independent component analysis (FastICA) was used to decompose the data of IR spectra, and
their independent components and the mixing matrix were obtained. Then, the ICA-NNR calibration model with three-level arti-
ficial neural network (ANN) structure was built by using back-propagation (BP) algorithm. The models were used to estimate
the contents of ethanol, pH and rest sugar in red wine samples for both in calibration set and predicted set. Correlation coeffi-
cient () of prediction and root mean square error of prediction (RMSEP) were used as the evaluation indexes. The results indi-
cate that the » and RMSEP for the prediction of ethanol content, pH and rest sugar content are 0. 953, 0. 983 and 0. 994, and
0.161, 0.017 and 0. 181, respectively. The maximum relative deviations between the ICA-NNR method predicted value and ref-
erenced value of the 22 samples in predicted set are less than 4% . The results of this paper provide a foundation for the applica-
tion and further development of IR on-line red wine analyzer.
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