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Establishment of Hyperspectral Prediction Models
for Fat Content of Tan Sheep Mutton in Yanchi Country

ZHANG Chong,LIU Gui-shan” ,HE Jian—-guo, CHENG Li-juan, WAN Guo-ling

(College of Agriculture,Ningxia University, Yinchuan 750021, China)

Abstract ; In this paper, visible—near—infrared hyperspectral imaging technology was used to predict the fat content of cold Tan
sheep mutton in order to optimize the best prediction model. By measuring the fat content of 90 longissimus dorsi muscles of Tan
sheep and collecting their spectral images, the spectral prediction models of partial least squares regression ( PLSR) and
principal component regression( PCR) in full band were constructed after different pretreatments of the original spectra. After
operation to reduce the model number, the pretreatment effect on the full wave model of the optimal continuous successie
projection algorithm ( SPA ) , competitive adaptive reweighted sampling ( CARS) , variables combination population analysis
(VCPA) and interval variable iterative space shrinkage approach(IVISSA) ,and wavelength space iterative shrinkage method,
through these methods to extract the characteristic wavelength, fat content of spectral prediction model was constructed. The
results showed that, the PLSR full - band model constructed by Normlize pretreatment had the best effect, and the related
coefficient of calibration set( Rc) of the correction set model reached 0.921.PCR full-band model constructed by multivariate
scattering correction( MSC) pretreatment had the best effect,and the related coefficient of calibration set( Re) of the correction
set model reached 0.850.In the process of extracting characteristic wavelengths, the interactive verification root mean square
error( RMSECV ) of IVISSA algorithm was the lowest, which was 0.0072. Compared with the PLSR model constructed by the
other three algorithms ,the Normlize—IVISSA-PLSR model had the best effect, and related coefficient of calibration set( Re)
and related coefficient of prediction set( Rp) were 0.931 and 0.754 ,respectively.The above research showed that it was feasible
to predict the fat content of Tan sheep mutton by hyperspectral method. The results provide a theoretical basis for the
development of on-line fast nondestructive testing system for cold Tan sheep mutton quality.

Key words: Tan sheep mutton; visible — near — infrared hyperspectral ; fat content; partial least squares regressn; principal
component regression
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Fig.1  Analysis of fat content in calibration set samples
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Fig.2 Analysis of fat content in predictive set samples
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Fig.3 Original spectral curve of Tan sheep samples
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Table 1  Comparison of PLSR and PCR models constructed under different pretreatments

SN ; - KIE4E e S
AT AL HE T % B %y e RMSEC RMSECV Rp RMSEP
JRIH i 11 0.859 0.0065 0.0100 0.665 0.0103
1-SG 11 0.839 0.0069 0.0103 0.464 0.0190
2-SG 11 0.830 0.0071 0.0105 0.243 0.0443
3-SG 11 0.837 0.0069 0.0104 0.251 0.0759
. 4-SG 11 0.838 0.0070 0.0102 0.246 0.0826
PLSR Normlize 17 0.921 0.0049 0.0096 0.738 0.0097
Baseline 15 0.910 0.0053 0.0097 0.714 0.0096
SNV 10 0.864 0.0064 0.0093 0.681 0.0106
De-trending 8 0.837 0.0069 0.0098 0.669 0.0102
MSC 10 0.860 0.0065 0.0092 0.689 0.0104
JRIE i 16 0.809 0.0074 0.0105 0.601 0.0113
1-SG 17 0.819 0.0073 0.0105 0.483 0.0172
2-SG 14 0.778 0.0080 0.0109 0.271 0.0320
3-SG 3 0.521 0.0109 0.0117 0.263 0.0147
PCR 4-SG 3 0.525 0.0108 0.0116 0.213 0.0146
Normlize 18 0.846 0.0068 0.0102 0.602 0.0114
Baseline 15 0.818 0.0073 0.0101 0.626 0..0109
SNV 17 0.842 0.0068 0.0100 0.661 0.0106
De—trending 14 0.828 0.0071 0.0098 0.638 0.0107
MSC 18 0.850 0.0067 0.0096 0.701 0.0106
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Fig4 Original spectral curve after treatment with Normlize
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Fig.5 SPA algorithm for feature wavelength selection
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Fig.7 Prediction models of fat contents in Tan sheep
3 H#Hit
AR SCLAKE 75 F e I UL 5 35 B BIF e XT 4

K2 BT ARFRHAEN K ILBOTE T BB L

Table 2 Comparison of modeling effects based on different feature wavelength extraction methods

s AR e K IE4E fihES
BT PRIk WA Re RMSEC RMSECY Rp RMSEP
SPA 21 0.864 0.0064 0.1002 0.751 0.0091
PLSR CARS 11 0.564 0.0105 0.0122 0.110 0.2338
VCPA 10 0.849 0.0067 0.0079 0.697 0.0104
IVISSA 58 0.931 0.0046 0.0088 0.754 0.0096
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