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Non-destructive detection of color in chilled mutton based
on hyperspectral technique and extreme learning machine
LIANG Xiao-yan' ,GUO Zhong-hua'**  XIAN Wen-yao', WEI Jing'

(1.School of Physics and Electronic Information Engineering, Ningxia University, Yinchuan 750021 , China;
2.Ningxia Key Laboratory of Intelligent Sensing for Desert Information, Yinchuan 750021 , China)

Abstract: Near-infrared hyperspectral imaging system that was ranging from 400 nm to 1000 nm was used to finish
the research of non-destructive and rapid testing of the chilled mutton colors. Hyperspectral images were taken
from the 140 chilled mutton samples( storaging 1~7 d) ,and it measured the colors parameters: brightness(L" ),
redness(a” ), yellowness ( b* ) and saturation( C*).Then it selected an interested area to get a representative
sample spectra,and utilized the spectral data which was gotten from the preprocess synergy interval partial least
squares regression ( siPLS) , the first derivative (FD) , multiplicative scatter correction( MSC) and SNV and it was
used to select the characteristic bands.It established siPLS-ELM neural network calibration model that was based
on the colors parameters of the chilled mutton.The correlation coefficient( R; ) of the model prediction was 0.9219,0.
9391,0.9603,0.8839 which was corresponded to the L™ ,a",b" and C*.The root mean square error prediction
(RMSE,; ) was 1.1935,0.2333, 0.6009, 0.3586. The results showed that: the near - infrared hyperspectral imaging
technologies combing with siPLS-ELM neural network was feasible for the non-destructive and rapid testing of the
the chilled mutton colors.

Key words: hyperspectral imaging technology; chilled mutton; color parameters; siPLS; ELM; non — destructive
detection
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Table 1 Statistics of color parameters
¥ FESE JRINES
— AR bleAEz] FEIME beEfZE HEARRK i I b 22
=L 35.58~51.51 4431 3.448 35.77~49.87 44.19 3.322
E a” 105 9.68~17.09 12.74 1.717 35 9.42~15.33 12.59 1.692
WHED” 4.25~10.24 7.83 1.291 4.55~9.81 7.75 1.275
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Fig.1 ~ Original spectroscopy for all samples
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Fig.2 The best preprocessed spectroscopy of prediction model
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Table 2 Feature spectra of siPLS for determination of color parameters
28 FRIEBE R wm I ?CEB@“TLEﬁJ
(nm) TH TR
L” 439.75~473.36  627.01~655.82 761.45~790.26 795.07~823.87 SI-PLS 7 1.0614
a” 401.34~425.35 545.39~569.39 708.64~727.84 924.71~943.91 SI-PLS 7 1.0500
b* 401.34~430.15 468.56~497.37 502.17~530.98  972.72~996.73 SI-PLS 6 0.5664
C’ 401.34~425.35 545.39~569.39 718.24~742.25 948.71~967.92 SI-PLS 4 1.0900
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Fig.3 Optimal feature spectral regions selected by siPLS of color parameters
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Table 4 Comparison of the results of siPLS and ELM models
BH K R, RMSE, R, RMSE,
. SI-PLS 0.92730 1.09501 0.90581 1.06571
ELM-ANN 0.93767 0.23182 0.92193 1.19350
; SI-PLS 0.94970 0.52194 0.91730 0.54570
“ ELM-ANN 0.96049 0.57137 0.93910 0.23326
b SI-PLS 0.97202 0.34760 0.94291 0.51960
ELM-ANN 0.98507 0.32272 0.96034 0.60087
c* SI-PLS 0.90041 0.53880 0.86022 0.62070
ELM-ANN 0.92836 0.14757 0.88390 0.35864
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