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A method for predicting TVB-N content of cooked
beef based on hyperspectral image
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Abstract: Based on the shortcomings of the traditional detection
methods for meat freshness, such as time-consuming, laborious, low
efficiency, loss and other defects, and put forward using
hyperspectral imaging (HSD technology to predict cooked beef fresh-
ness index of volatile basic nitrogen (TVB-N) content. Firstly, the
hyperspectral data of cooked beef samples were obtained by HSI sys-
tem, and the black and white correction was carried out. And then,
the hyperspectral data was preprocessed using the moving average
smoothing and the multiple scattering corrections. Finally, the sup-

port vector regression (SVR) method was used to establish the pre-

diction model of TVB-N content based on the whole spectral feature,
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single spectral feature, single texture feature and PCA fusion feature.
The experimental results showed that the Average Predicting Accu-
racy (APA) for the TVB-N content index of freshness could reach
85.13% by SVR model with PCA fusion feature, also showed that
hyperspectral imaging technology combined with information fusion
technology could improve the prediction accuracy of the model.

Keywords: hyperspectral imaging; TVB-N content; feature fusion;

support vector regression; cooked beef
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Figure 1 Hyperspectral imaging system
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Table 1 SVR model of different kernel functions and
multiple linear regression model performance

comparison

Y FEAR T RE A
SVR

RMSE APA RMSE APA
B AR 3.24 78.29 3.96 75.96
2 1 A% pR AL 3.37 82.94 4.03 78.84
A2 1] B A% bR £ (RBE) 3.71 77.16 4.18 73.08
Sigmoid #% PR %L 4.18 72.34 4.69 69.92
EA -2 ACLE! 3.16 78.37 4.17 74.12
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Table 2 Comparison of SVR model performance for polyno-

mial kernel functions with different features

U ER N TR AR A
R HE 2

RMSE APA RMSE APA
OGRS AT 1.71 82.57 2.34 80.27
SRR AE 3.87 75.91 4.53 73.16
i ST 1.54 84.27 2.12 82.24
2R R AE 2.14 84.57 2.81 82.61
FRAE T R — 1.26 86.94 1.91 85.13
FRAE R 2.31 84.64 2.84 83.77
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