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Multiple Regression Analysis of Anthocyanin Content of Winegrape
Skins Using Hyper-spectral Image Technology

Liu Xu'? Wu Di’ Liang Man' Yang Shuqin® Zhang Zhenwen' Ning Jifeng’
(1. College of Enology, Northwest A&F University, Yangling, Shannxi 712100, China
2. Shaanxi Engineering Research Center for Viti-Viniculture, Yangling, Shannxi 712100, China
3. College of Information Engineering, Northwest A&F University, Yangling, Shannxi 712100, China
4. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shannxi 712100, China)

Abstract.: This work aimed to determine the anthocyanin content in skin based on hyperspectral imaging
technology. The grapes of Cabernet Sauvignon ( Vitis vinifera 1. ) produced in Shaanxi province were
used as experimental materials. Hyperspectral images of 60 groups of grape samples were collected by
near infrared hyperspectral camera (900 ~1 700 nm). After then, the anthocyanin content of skin was
detected by pH-differential method. The grape berry regions of hyperspectral images were extracted as
region of interest (ROI) in which its average spectrum was calculated. Moreover, different preprocessing
methods were used to improve the signal noise ratio ( SNR) including Savitzky — Golay smoothing,
normalization and multiplicative scatter correction, et al. Prediction model was established for
determining anthocyanin content by the partial least squares regression ( PLSR), least squares support
vector regression (SVR) and BP neural network ( BPNN). It was shown that prediction coefficient of
determination (P-R*) of BPNN model built by the thirteen latent variables recommended by PLSR model
was 0.910 2 and the root mean square error of prediction (RMSEP) was 0. 379 5.

Key words: Winegrape Anthocyanin Hyperspectral image Partial least squares regression  Support

vector regression  BP neural network
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Tab.1 Descriptive statistics of total anthocyanin

content in samples mg/g
Fen | P T5 7%
BIE%E 1.82~5.93 3.50 1.30
K6 5 1.83 ~5.72 3.48 1.52
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Fig.2  Hyperspectral image(1 060 nm) of grape region
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Fig.3  Averaged spectral profile of hyperspectral

image of ROI region
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Tab.2 Prediction results of PLSR models with

different pretreatmens

i 4k 7 B AR - 48 b5

yiRrS HAE C-R? RMSEC P-R? RMSEP
Ak 7R B 15 0.9570 0.2395 0.7890 0.5805
SG - ¥ 16 0.9611 0.2280 0.7287 0.6596
H—1k 18  0.9979 0.0529 0.6634 0.7347
SNV 14 0.9568 0.2402 0.7780 0.5967
MSC 13 0.9358 0.2927 0.8887 0.4224
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Fig.4 Predicted vs observed values of anthocyanin content of grapes using PLSR modeling method
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Tab.3 Prediction results of BPNN models with

different treatmens of dimensionality reduction

M AR R)Z A 46 4
Kk BHE WA CR RMSEC P-R? RMSEP
PCA 8 6 0.6550 0.6789 0.5475 0.8519
PCA 8 9 0.6304 0.7027 0.5752 0.8254
PCA 8 12 0.7952 0.5231 0.5489 0.8505
PCA 13 7 0.6408 0.6927 0.5171 0.8801
PCA 13 10 0.6721 0.6618 0.4518 0.9376
PCA 13 13 0.6410 0.6926 0.5983 0.8027
PLS 13 7 0.8990 0.3673 0.8965 0.4075
PLS 13 10 0.9129 0.3411 0.8955 0.4095
PLS 13 13 0.9254 0.3157 0.9102 0.3795
PLS 20 8 0.9968 0.0658 0.8707 0.4555
PLS 20 11 0.9834 0.1491 0.8854 0.4286
PLS 20 14 0.9903 0.1139 0.8849 0.4296
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Fig.5 Predicted vs observed values of anthocyanin content
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Tab.4 Optimal parameters C and g of SVR model
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HRLK 1 0.1
i €=1.20 x10° € =4.56 x10°
S

g=4.15x10""7 2=3.32x10"°

F5OREIME SR T AOHEEL b T 45

Tab.5 Model evaluation with different kernel function

L REER AN
C-R? RMSEC P-R? RMSEP
XA 0.517 3 0.879 8 0.118 1 1.0318
A% ) B A% 0.890 6 0.3822 0.8593 0.4750
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Fig.6  Predicted vs observed values of anthocyanin content of grapes using SVR modeling method
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